






























































































































































































































































































122 THE LIFE-HISTORY OF CALLlDWl\1 VIOLACEFM. 

IV.--DAl\JAC;E DO:\,E AND TIMBERS ATTACKED. 

Damage is done in t\VO ways: 
1. By boring bet'seen the bark and the wood, and later into the 

wood, thus weakening the fence. 
2. By allowing water and fungi to enter into, and cause thr' 

rotting of the wood. 

Fig. 12.-Piece of Larch, bored by larvae, showing entrances to six pupal chambers. 



SHOEBOTHAM: THE LIFE-HISTORY OF CALLIDIUM VIOLACEUM. I23 

This species seems to confine its attention to conifers, the only 
timbers I have found attacked being larch and spruce. In one case 
a fence nearly one hundred and fifty yards long had every larch post 
and rail bored by the larvae, but the few oak posts present were 
untouched. 

A piece of wood badly attacked has the appearance, as shown 
in Fig I2. 

The only case observed on spruce was on a few pales (Fig. IO), 
and these were only a few yards from some larch rails that were badly 
attacked. 

In the Berkhamsted district, it has not been observed to attack 
living trees, though in some cases it was ascertained that the wood 
attacked had been grown and cut up on the estate. 

Fowler l gives the following records: -" In decaying fir posts 
and stumps; local, but sometimes abundant r Darenth Wood, Roe­
hampton, Forest Hill, Shirley, Leith Hill, Croydon, Dulwich, 
Walton, l\IIickleham, Cowfold, Shiere, Reigate, Shipley, etc.; 
Lowestoft, Hastings, New Forest, Devon; by hundreds for four or 
five years in wood of an old summer,:",house at Cirencester, Binley, 
near Coventry, and Manchester." 

V.-CONTROL. 

Nothing can be done in the way of remedial measures unless 
the damage is detected before the larvae make their way into the 
wood to pupate. If this can be done, the bark should be stripped off 
the posts, when the larvae will be dislodged, and exposed to the 
weather, and for the birds to devour them. 

Where badly attacked, the fencing should be pulled down and 
burnt during the winter, to destroy the pupae. 

As a means of prevention, timber used for fencing should be 
creosoted or painted with tar, to prevent egg laying, it being found 
that when so treated it is not attacked. 

As mentioned by Kirby, timber used for fencing- or for wood 
buildings should have the bark stripped off, as this will prevent egg­
laying and subsequent attack. 

The Cooper Research Laboratory, 
Berkhamsted. 

iVovember 8th, 1909. 

1 British Coleoptera, vol. iv, p. 223. 



NOTE ON AMERUS NORMAN!, CLLGE. & SHB. 

By 

WALTER E. COLLINGE, M.Sc, F.L.S., F.E.S. 

SINCE the publication of the description of the Collembolan named 
by Mr. Shoebotham and myself Amerus nonnani,1 we have been 
fortunate enough in meeting with more and better material, and 
further examination has led us to the view that this species must be 
referred to the genus 'flrfegalothorax, Willem.2 

In these later examples the head shows more distinct from the 
thorax than in those previously examined, and, further, the antennal 
sense organs and furcal hairs qescribed by Borner3 are both 
present. 

The fact that the material first examined seemed so conclusive 
only serves to emphasise how exceedingly important it is, in dealing 
with this order of insects, to examine and describe in the minutest 
detail the integumentary structures. Conclusions drawn from the 
gross morphology generally give one erroneous ideas as to the 
affinities of species and genera, whilst the minuteness and accuracy 
with which one investigates must ever be the key to a better under­
standing of these interesting insects. 

1 Jouro. Economic Biology, 1909, vol. iv, fP. 45-50, pI. vi. 

2Ann. Soc. Ent. Belg., 1900, vol. 44. pp. 7-10, pl. 

a Wytsman's Gen. Insectorum, 1906, pp. 1-5. pI. See also Apterygoten-Fauna von 
Bremen. 1901, p. 82, figs. 34 and 35· 

[JOURN. ECQN. BIOL., December. 1909, vol. iv, No. 4.J 
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Austen, E. E.-Illustrations of African Blood-Sucking Flies, other than 
Mosquitoes and Tsetse-Flies. Pp. xv + 231, 13 pIts. and 3 figs. 
London: 1909. Published by the Trustees of the British Museum. 
Price £ 1 7s. 6d. 

This work deals with Blood-Sucking Flies of Africa, south of the 
Sahara, though Egypt is also included. The plates provide coloured 
illustrations of one hundred and two species, and the endeavour that those 
represented shall be readily recognisable from the figures, without the 
necessity of consulting detailed descriptions, has been fully realised. The 
notes on life-history, habits, and distribution are based on the latest avail­
able information, while the all-important subject of the dissemination of 
disease has been kept prominently in view, the statements of the 
investigators and observers being summarised under special headings. A 
noteworthy feature of the book is a' chapter devoted to " Lists of African 
Blood-Sucking Flies at present known, arranged under Countries," 
enabling those interested in a particular Colony or Protectorate to see at a 
glance what species are known to occur there, and such will undoubtedly 
prove of great value. 

The work is an important addition to the Natural History Museum 
publications, and a most valuable contribution to our knowledge of the 
Diptera of the African continent, and will be welcomed by economic 
entomologists and dipterologists generally throughout the world as a 
standard monograph upon the species it treats of. 

W.E.C. 

Blanchard, n.-L'Insecte et L'Infection, histoire naturelle et medicale des 
Arthropodes pathogenes. Fasc. Pp. 160, 197 text figs. Paris: 
Librairie Scientifique et Litteraire, 1909. Price 6 fro 

The first part of Professor Blanchard's work deals with the class 
Acarien,s, in which are included the Mites and Ticks. Chapter i is devoted 
to a general account of the morphology and anatomy of the Ixodidae, 
which is followed by one on the evolution and biology, the remaining por­
tion of the work being devoted to descriptions of the different genera and 
species. 

The majority of figures are poorly reproduced and badly printed. 
W.E.C. 

[JOURN. ECON. BIOL., December, I909, vol. iv, NO.4'] 
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Boyce, Rubert W.--Mosquito or Man? The Conqu~st of the Tropical 
World. Pp. xvi + 267, 44 figs. London: John Murray, 1909. 
Price 10/6 net. 

If for no other reason than that of educating the public mind to the 
vast importance of the Tropical Medical movement, this book will be 
welcomed by many. But it has an .equally important value for the lucid 
yet concise history it gives of the important scientific discoveries that 
have been the outcome of this movement. 

It is a gr:eat achiev,ement to be able to write, as the author does. 
" The campaigns show that the three great insect~carried scourges of the 
tropics-the greatest enemies that mankind has ever had to contend with, 
namely, Malarial, Yellow Fev·er, and Sleeping Sickness-are now fully in 
hand and giving way, and with their conquest disappears the awful arid 
grinding depression which seems to. have gripped our forefathers. Now 
the situation is full of hope. The mosquito is no longer a nightmar,e; it 
can be got rid of. The tropical world is unfOolding once again to the 
pioneers of commerce. " 

Professor Boyce commenoes by detailing the foundation of the 
Tropical M·edicine movement in England, and pays a high tribute to the 
practical and far-seeing Minister, the Rig-ht Hon. Joseph Chamberlain. 
The growth of general and applied sanitation in the trOopics is next dealt 
with, and the old doctrine of the miasmatic origin of disease. The fore~ 
runners IOf the discoveries .of the mosquito origin 9f disease, such as Dr. 
N Oott, Dr. Beauperthny, Danid Blair, and Sir Patrick Manson, each are 
given their share of the honour to which they are so justly entitled. 

Manson's discovery of Filaria, and the researches of Laveran and 
Ross form most fascinating chapters, followed by .equally interesting ones 
on the plan of campaign against the mosquito, and the various insect­
borne diseases. 

To quote the author's own words: "the narrative would appear more 
likoe a fairy tale were it not based upon easily acoessible reports and 
figures. " 

It is a book that cannot fail to command a wide sale, appealing as it 
does to all who are interested in sdentific discOov·ery, and also on account 
of the eminently practical bearing of such, and their immense importance 
to humanity. 

A fuller index would have been a great acquisition. 
W.E.C. 

French, C.-A Handbook of the Destructive Insects of Victoria, with 
Notes on the Methods of Prevention and Extirpation. Part IV. 
Pp. 195, pIts. lxv-xcviii. Melbourne: Osboldstone and Co., 1909. 
Price 2S. 6d. 

The earHer parts of Mr. French's Handbook have been known to 
economic biologists for some years as concise and beautifully illustrated 
treatises upon the injurious ins·ects and insect-eating birds of Victoria. 
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We welcome part iv, in which the high standard set at the oommence­
ment is fully maintained. The work opens with a copy of the " Amended 
Vegetation Diseases Act," and a List of the insects proclaimed under that 
Act, by Mr. E. Meeking. Then follow accounts of Fruit Flies, various 
insects injurious to fruit and forest trees, the Horse Bot Fly, and fourteen 
species of insect-eating birds. An Appendix detailing oertain "materials 
in use for the destruction Df noxious insects," brings to a conclusion the 
fourth part of a very interesting and practical work, which" must prove 
very valuablte to. Vict,orian farmers, fruit grOowers~, and agriculturists 
generally. 

W.E.C. 

Lelroy, H. M., and F. M. Howlett.-Indian Ins'ect Life. A Manual of 
the Ins'ects of the Plains. Pp. xii + 786, 84 pIts. and 536 text figs. 
Calcutta: Thacker, Spink and CD., 1909. Price 30S. 

The planning, superintending and writing of a work like the one 
before us is a task that the casual r,eader scaroely realises, and when this 
work has been crowded' intO' the leisure Df a busy life, we feel that every 
cr,edit is due to Mr. Maxwell-Lefroy and his staff fDr what must be the 
foundation iQf economic entomology in India. 

There are many points with which we disagree, e.g., classification, 
the absence of referenoes, the quotation of authors, etc., etc., but as 
these are so insignificant when compared with those with which we are in 
hearty accord, and for which we have only the warmest praise, we prefer to' 

direct attention tOo some of the latter. 
Mr. Lefroy is r,esponsible for the greater portion of the work, whilst 

lVIr. Howlett has written the sections dealing with Mallophaga, Diptera, 
Cimicidae and Anoplura, and Mr. I. H. Burkill a short and interesting 
interlude on Ins,ects and Flowers. 

The author opens with a comprehensive Introduction, in which he 
discusses the zoological position of insects, instinct and habit, classification, 
entomDlogy in India, zoo-geographical divisions, food and habitat, and 
the relationship of insects to man. 

Apart from the valuable descriptions, life-histories, and strictly 
economic informatiOon, all of which are given in great detail, accompanied 
by a wonderful wealth of illustrations, a series of most interesting sections 
are interspersed dealing with such subjects as, Wher,e Insects Live, Cos­
mopolitan Insects, Deceptive Colouring, Attraction to' Light, Gregarious­
ness, Aquatic Insects, Relative Duration of Life, Myrmecophilous Insects, 
Ins'ects as Food, Migration, How Ins,ects protect themselves, Blood­
sucking- Insects, Song in Insects, etc. 

All sections hav'e recdved very thorough attention, indeed, we know 
of no iQther work on the Class Insecta that contains such a wealth of infor~ 
mation, very much of which is original, whilst much has not been easily 
accessible heretofor,e. 



A few wDrds must be said in praise of the figurles and plat.es. We 
know of nD work on insects in which the half-tone and line blocks appro~ch 
the high standard seen here. Of the plates the figures and colouring are 
all ·exoellent, but it is a great pity that the tinted background was not 
omitted as on plates ii-vi; In only one ins~anoe has this added tOo the 
clearness of the figures, whilst in many cases, e.g., pIts. x, xvii, xix, x~i, 
and! others, it has seri9usly detracted from their value. 

Mr. LefrDY has made a notable addition tOo entomological literature, 
and Dne upon the cDmpletion Df which he may £eel justly proud. 

-W·E.C. 

Troup, Q. S.-Indian Woods and their Uses. Pp. 3 + ii + 273 + ccxviii. 
Indian FDrlest MemDirs. Vol. i, No. I. Calcutta, 19009. Price 4s. 

The frequency with which enquiries are made regarding the suitability 
of Indian woods for specific purpos·es, and the difficulty often experienoed 
in obtaining such infDrmatiDn, have induoed the author to put together in 
conv·enient form a mass Df data, the collection of which has Dccupied many 
years. No less than 554 species ar·e dealt with . 

. The work is divided intD tWD parts, the first of which tr,eats of the 
various us·es of Indian wDods; in the secDnd is given a descriptive list of 
the chief Indian woods. Here the scientific name of each species is given, 
the natural order, synonym, English and vernacular names, habitat, a 
brief description Df the tree and wood, the weight per cubic fDDt, strength, 
and chief uses. 

The indioes occupy nearly half the wDrk; first, there is a general 
subj.ect index, then Dne tOo English and trade names, and finally a mDst 
comprehensive one to vernacular names. 

The whDle work forms a valuable ·epitome Dn the economy of Indian 
timhers, and cannot fail to be Df s·ervibe to all interested in such. 



CURRENT LITERATURE. 

I.-GENERAL SUBJECT. 

Banks, Nathan.-Dir·ections for Collecting and Preserving Insects. U.S. 
Nat. Mus., Bull. 67, 1909, pp. xiii + 135, I pit. and 188 figs. 

A v-ery useful publication. 

Felt, E. P.-Insects and .Legislation. Journ. Econ. Entom., 1909, vol. ii, 
pp. 342-345. 

Gossard, H. A.-Relation of Insects to Human Welfare. Journ. Econ. 
Entom., 1909, vol. ii, pp. 313-324. 

Sanderson, E. D.-Publications of the Station Entomologist. Journ. Econ. 
Entom., 1909, vol. ii, pp. 268-277. 

n.-ANATOMY, PHYSIOLOGY, AND DEVELOPMENT. 

Hegner, R. W.-Origin and early History of the Germ-Cells in some 
Chrysomelid Beetles. J ourn. Morph., 1909, vol. xx, pp. 231-295, 
4 pIts. 

Oudemalls, A. C. -Uber den syst·ematischen Wert der weiblichen Genital­
organe bei den Suctoria. Zool. Anz., 1909, Bd. xxxiv, pp. 730-
736, I I figs. 

Solowiow, P.-Zum Bau des Verschlussapparates des Stigmen bei den 
Insekten. Zool. Anz., 1909, Bd. xxxiv, pp. 705-711. 

IlL-GENERAL AND SYSTEMATIC BIOLOGY, AND GEOGRAPHICAL DISTRIBUTION. 

Blaisdell, F. E.-A Monographic Revision of the Coleoptera belonging to 
the Tenebrionide Tribe Eleodiini inhabiting the United Stat·es, 
Lower California, and adjacent Islands. U.S. Nat. Mus., Bull. 
63, 1909, pp. xi + 524, 13' pIts. 

Cameron, P.-On some Undescribed Ichneurnonidae and Braconidae, 
reared by Mr. T. Bambrigge Fletcher, R.N., from Ceylonese 
Lepidoptera (Pterophidae). Spolia Zeylanica, 1909, vol. vi, pp. 
40-43. 

Cockerell, T. D. A.-A new Coccid of the genus Eriococcus. Proc. Ent. 
Soc. Wash., 1909, pp. 167, 168. 

Cockerell, T. D. A.-A new Braconid of the genus Elasrnosorna. Ibid., 
pp. 168, 169. 

[JOURN. ECON. BIOL., December, I909, vol. iv, No. 4.J 
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Cockerell, T. D. A., and Rohwer, S. A.-A new gall-making Coccid on 
A triplex. Ibid., pp. I~, 170. 

Davidson, W. M.-Notes on Aphididae collect,ed in the vicinity6f Stanford 
Univ'ersity. Journ. Econ. Entom., 1909, vol. ii, pp. 299-305. 

Felt, E. P.-Additional rearings in Cecidomyiidae. Journ. Econ. Entom., 
1909, vol. ii, pp. 268-293. 

Many new species briefly, diagnosed. 

Fletcher, T. B.-The Plume-Moths ,of Ceylon. Spolia Zeylanica, 1909, 
vol. vi, pp. 1-39, pIts. A-F and map. 

Gestro, R.-Coleopterorum Catalogus. Pars. I. Rhysodidae. Pp. 1 .. 1 I. 

Berlin: W. Junk, 1909. 

Gillette, C. P.-Plant Louse Notes, family Aphididae. Journ. Econ. 
Entom., 1909, vol. ii, pp. 351-357, 16 figs. 

Howard, C. W.-A New Species of Haemaphysalis from East Africa. 
Ann. Transv. Mus., 1909, vol. i, pp. 219-223, 10 figs. 

H. africana, n.sp. has been found on the bird known as Burchell's 
Coucal, Centropus burchelli. All the four forms~males, females, nymphs, 
and larvae-were found on the host at the same time. 

Howard, C. W.-A F,eeding Habit of some Lourenc;o Marques Butterflies. 
Ann. Transv. Mus., 1909, vol. i, pp. 224, 225. 

The author records a small butt-erfly, Crenis boisduvali (Wallengr,en), 
puncturing, by means of its proboscis, the fruit of the apple and quince. 
Two other species ar,e mentioned as attacking oranges and naartjes, whilst 
three species of moths common in the Transvaal have a similar habit of 
puncturing fruit, all of which cases serve to throw discredit upon the old 
theory that the Lepidoptera are, as a rule, destructive only in the larval 
stage. 

Howard, C. W.-A Note on the Copulation of Ticks. Ann. Transv. Mus., 
1909, vol. i, p. 225. 

Jackson, A. D.-A Study of Ohio Forms of the Genus Lepidocyrtus. Ohio 
Nat., 1909, vol. ix, pp. 525-538, 22 figs. 

The author giv,es some interesting notes on the genus generally and 
describes two new species, L. sanguineus and L. luteus. 

Marchal, P .-Contribution a I' etude des Coccides de I' Afrique occidentale. 
M'em. Soc. Zool. France, 1909, T. xxii, pp. 165-182, pIts. 9, 10, 
and 8 figs. 

Needham, J. G.-Studies of Aquatic Ins'ects. N.Y. State Mus., Mus. Bull. 
134, Albany, 1909, pp. 71-75P, I pIt. and I fig. 

Osgood, W. H.-Revision of the Mice of the American Genus Peromyscus. 
U.S. Dept. Agric., Bur. of BioI. Sur., No. 28, 1909, pp. v + 285, 
8 pIts. 
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Patton, W. S.-The Life-Cycle of a species of Crithidia parasitic in the 
intestinal tracts of Tabanus hilariu.s and Tabanus sp.? Archiv. fUr 
Protistenkunde, 1909, Bd. xv, pp. 333-362, pIt. 30, and! 2 figs. 

Quaintance, A. L.-A new Genus of Aleyrodidae, witH remarks on A. 
nubifera, Berger, and A. citri, Riley and Howard. U.S. Dept. 
Agric., Bur. of Entom., Tech. Ser. No. 12, pt. ix, 1909, pp. 169-
174, 2 figs. 

This is the Aleyrodes perseae described by this author in 1900. It is 
now removed to a new g,enus named Paraleyrod'es. 

Severin, H. C. and H. H. P .-A Preliminary List of the Coccidae of Wis­
consin. Journ. Econ. Entom., 1909, vol. ii, pp. 296-298. 

Swaine, J. M.-Catalogue of the described Scolytidae of America, North 
of M'exico. N.Y. State Mus., Mus. Bull. 134, Albany, 1909, pp. 
76.,.159, pIts. 3-17. 

Swierstra, C. J.--Check List of the Lepidoptera-Rhopalooera of the Trans­
vaal, with Notes on some of the Species. Ann. Transv. Mus., 
1909, vol. i, pp. 235-299. 

Wilson, H. F.-Some New Records of Aphididae in North America. 
Journ. Econ. Entom., 1909, vol. ii, pp. 346-350, 2 figs. 

Records the finding of Pentalonia nigronervosa, Coq., on bananas, 
Aphis angelicae, Koch, on angelica and ivy, and Drepanosiphum 
platanoides on maple. 

IV.-AGRICULTURE AND HORTICULTURE. 

Ballou, H. A.-The Scarabee of the Sweet Potato. W.I. Bull., 1909, vol. 
x, pp. 180-196, 10 figs. 

Carpenter, G. H.-Injurious Insects and other Animals observed in 
Ir,eland during the year 1908. Econ. Proc. Roy. Dublin Soc., 1909, 
vol. i, pp. 589-611, pIts. Iv-lix, and 8 figs. 

Amongst the many inter'esting animals dealt with in this report 
mention must be made of the accounts of Dascillus cervinus (Linn.), the 
Silky Beetle, the larvae of which have been thought to be injurious to 
young oat-plants and grasses, and a new bulb mite Histiogaster corticalis 
(Michael). 

Cherry, T.-The Victorian Potato Industry. The Inter-State Conference 
and the Irish! Blight. Journ. Vict. Dept. Agric., 1909, vol. vii, pp. 
593-602, 8 figs. 

Chittenden, F. H.-Miscellaneous Notes on Truck-crop Insects. U.S. 
Dept. Agric., Bur. of Entom., Bull. No. 66, pt. vii, 1909, pp. 
93-97· 

Felt, E. P .-24th Report of the State Entomologist, 1908. N. Y. State 
Mus.; Mus. Bull. 134, Albany, 1909, pp. 5-70, I pIt. and 2 I figs. 
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Fernald, H. T.-A Parasite 6f the Asparagus 'Beetle. lounl. Econ. 
Entom., IgOg, vol. ii, pp. 278, 27g. 

Fernald, H. T.-A New Treatment for Wireworms. Journ. Econ. Entom., 
IgOg, vol. ii, pp. 279, 280. ' 

Foster, S. W.-Additional Observations on the Less,er Apple Worm. U.S. 
Dept. Agric., Bur. of Entom., Bull. No. 80, pt. iii, IgOg, pp. 45-50, 
pIt. iii. 

Freeman, E. M., and E. C. Johnson.~The Loose Smuts of Barley and 
Wheat. U.S. Dept. Agric., Bur. Plant Indus., BulL No. 152, 
IgOg, 'pp. 1-48, pl,ts. i-vi. ' 

Froggatt,W. W.-Report on Parasitic and Injurious Insects. N.S.W. 
, Dept. Agric., Sydney, 1 gog, pp. V + 115, 22 pIts. 

This interesting report consists of three parts, the first is a g,eneraI 
report upon the commercial value of introduced parasites to deal with 
ins'ects that are pests, and also treats of the range and spr,ea,d of Fruit-flies 
and the methods adopted in other countries to check them, and the value 
of parasites in exterminating them. It is somewhat gossipy, and loosely 
written. 

Part II. consists of notes on 'parasites or insects that have been intro­
duced from foreign countries to check or exterminate injurious insects, 
whilst Part III., by far the most important one, gives an account of the 
Trypetidae, treating of their habits, rang,e, and suggestions for destroying 
them. 

The following are described as new: Dacus frenchi and D. ornatis­
simus

J 
from New Caledonia; D. curvipennis J from Fiji; and Ceratitis 

striata J from Ceylon. 

Goodwin, W. H.-'-The Raspberry Byturus. Byturus unicolor. Ohio 
Agric. Exp. Stat~, Bull. No. 202, 1909, pp. 173-186, 8 figs. 

Gunn, D.-Silkworm Culture in the Transvaal. Transv. Agric. Journ., 
Ig0g, vol. vii, pp. 662-673; 9 figs. 

Halsted, B. D.-Report of the Botanist. 2gth Ann. Rpt. New Jersey 
Agric. Exp. Stat., Ig0g, pp. 181-301 , 33 pIts. 

Herrick, G. W.-Notes on Mites affecting Chickens. Journ. Econ. 
Entom., Ig0g, vol. ii, pp. 341 , 342. 

Johnston, J. ll.-The Bud ... Rot of the Cocoanut Palm. U.S. Dept. Agric., 
Bur. Plant Indus., Circ. No. 36, Ig0g, PP.I-5. 

Kirk, T. W.-Report of the Biologist. 16th Ann. Rpt. N.Z. Dept. Agric., 
Ig08, pp. g7-162, 24 pIts., and 9 text figs. 

This Report chronicles under various headings the excellent work 
that is being carried out by tbe Chief of the Division of Biology and 
Horticulture. -
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The chief points to which we would draw attention are the accounts 
of Diseases of garden plants, Dis-eases of fruit trees, and Diseases of 
potatoes. There is also a well-illustrated account of the "Gum-ti-ee 
Blight" due to Eriococcus coriaceus, Maskell, and one on Eelworms. 

Kirk, T. W.--Diseases of 'turnips. N.Z. Dept. Agric., Div. of Bio!., 
Bull. No. 14, 1909, pp. 1-4, 5 figs. 

Kirk, T. W.-Fruit Flies. Ibid., Bull. No. 22, 1909, pp. 1-18, 8 figs. 

Kirk, T. W., and A. H. Cockayne.-The Gum-tree Scale. N.Z. Dept. 
Agric. Div. of Bio!., Bull. No. 13, 1909, pp. 1-8, 7 pIts, 4 figs. 

Kirk, T. W., and A. H. Cockayne.-Eelworms. Ibid., Bull.. No. 20, 
1909, pp. 1-7, 9 figs. 

Kirk, T. W., and A. H. Cockayne.-·Parasitic Plants. Ibid., Bull. No. 
2 I, 1909, pp. 1~4, 4 figs. 

Kirk, T. W., and A. H. Cockayne.--Bacterial Diseases of Plants. Ibid., 
Bull. No. 23, 1909, pp. 1-8, I pIt. 

Lefroy, H. Maxwell.-The Cultivation of Shellac as an Agricultural pro­
duct. Agric. Journ. Ind., 1909, vol. iv, pp. 258-27°, plts. 
xxiv-xxx. 

Lefroy, H. M.-Thrips in Tea. Ibid., pp. 282-29°, pIt. xxxi. 

Lipman, J. G.-Azotobacter Studies. 29th Ann. Rpt. New Jersey Agric. 
Exp. Stat., 1909, pp. 135-147. 

Longman, SibyL-The Dry Rot of Potatoes. Journ. Linn. Soc. (Botany), 
1909, vol. xxxix, pp. 120-I29, pIt. 10. 

LounSbury, Chas. P.-Report of the Government Entomologist for the 
Year 1908. Rpt. Dept. Agr. C. of G. H., 19°9, pp. 55-70. 

Lounsbury, Chas. P.-Third Annual Report of the Committee of Control 
of the South African Central Locust Bur-eau. Pp. iv + 68, Cape 
Town, 1909. 

A r-ccord of valuable work of vast import to South Africa. 

Lounsbury, Chas. P.-Dry Rot of the Potato. Agric. Journ. C. of G.H .• 
1909, vol. xxxv, pp. 42-48 , 3 figs. 

This disease, due to N ectria solani, has been brought into prominence 
in South Africa owing to the Transvaal authorities rejecting any consign­
ment in which one per cent. of the tubers is infected. 

The author gives various preventive methods, but nothing is said as 
to eradicating the disease or destroying the spores. 

Lounsbury, Chas. P.~Prune Rust. A leaf disease of Prune, Peach, and 
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Evans, G. H., and T. Rennie.-Notes on some Parasites in Burma.-'-II. 
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3 figs. 

Gilruth, J. A.-Report of the Chief Veterinarian. 16th Ann. Rpt. N.Z. 
Dept. Agric. 1908, pp. 163-214, 3 pIts. 

Amongst the many diseases and parasites mentioned, the following are 
dealt with at some length: Tuberculosis; Septic Metritis in Cows; Con­
tagious Stomatitis in Lambs and Sheep; Facial Eczema in Sheep; Partial 
Hernia in Fat Lambs; Haematopinus of Sheep; the Sheep Maggot; New 
growths simulating Tuberculosis lesions dne to Cysticerci in Sheep; and 
Bovine contagious Mammitis. 

Hooker, W. A.-Some Host Relations of Ticks. Journ. Econ. Entom, 1909, 
vol. 2, pp. 251-257. 

Lantz, D. E.-The Brown Rat in the United States. U.S. Dept. Agric., 
BioI. Surv., Bull No. 33, 1909, pp. I-54, pIts i-iii, 4 figs. 

A very valuable and practical paper. 

Leese, A. S.-Experiments regarding the Natural Transmission of Surra 
carried out at Mohand in 1908. Journ. Trop. Vet. Sci., 1909, vol. 
iv, pp. 107-132. 

MacDougall, R. S.-Sheep Maggot and Related Flies, their Classification, 
life-history, and habits. Trans. High. and ~gr. Soc. Scot., 1909, 
pp. 135-174, figs. 17-25. 

Montgomery, R. E., and A. Kinghorn.-A Further Report on Trypanosomiasis 
of Domestic Stock in Northern Rhodesia (North-Eastern Rhodesia). 
Ann. Trop. Med. and Paras., 1909, vol. iii, pp. 311-374, plt"s. iii, iv, 
I map. 

Piper, S. E.-The Nevada Mouse Plague of 1907-8. U.S. Dept. Agric., 
Farmers' Bull. 352, 1909, pp. 1-23, 9 figs. 

The seriousness of 'the recent mouse plague in Humboldt Valley, 
Nevada, may be gathered from the bulletin before us, in which the author 
points out that at the height of abundance from 8,000 to 12,000 mice were 
present per acre. Serious losses in hay and root crops was the result, in 
addition to the death of willows, poplars, etc., in the affected area. The 
total loss is estimated at about £60,000. 

Tpe means taken to eradicate these pests (Microt'tts nzolltanus) were by 
poisoning with strychnine, irrigation, winter flooding, burning, the use of 
trained dogs, and the destruction of winter cover. 

Shipley, A. E.-The Ectoparasites of the Red Grouse (Lagopus scotiCu.s). 
Proc. Zool. Soc. Lond., 1909, pp. 309-334, pIts. xxxv-xlvii. 
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Shipley, A. E.-The Thread-Worms (Nematoda) of the Red Grouse 
(Lagopus scoticus). Proc. Zool. Soc. Land., 1909. pp. 335-350, pIts. 
xlviii-Iv. 

Shipley, A. E.-The Tape-Worms (Cestoda) of the Red Grouse (Lagopus 
scoticus). Proc. Zool. Soc Land., 1909, pp. 35I-363, pIts. lvi-lx. 

Shipley, A. E.-Internal Parasites of Birds Allied to the Grouse. Proc. 
Zool. Soc. Lond., 1909, pp. 363-368. 

Whatever facts may be gleaned from the Grouse Disease Inquiry 
hearing directly on the cause and nature of the disease, a wealth of material 
has been obtained in the form of ecto- and endoparasites and these have 
fortunately been described by Dr. Shipley. 

The four beautifully illustrated memoirs before us contain descriptions 
of the external features and internal structure of many most interesting 
parasites. Thus the Goniodes tetraonis, Denny. is described at great length 
and very beautiful1y illustrated. Two carefully executed figures illustrate 
the description of the Grouse-fly, Omitholllyia logopodis, Sharp. The 
structure of Trichostrongylus pergracilis (Cobbold) is described in detail and 
an interesting account given of the life-history. 

Incidently Dr. Shipley raises a large number of most interesting 
problems to the economic biologist, evidencing how very thoroughly the 
work has been done, not the least interesting of these is the general 
disc~lS&ion on the relation of ectoparasites to the endoparasites of the grouse. 

Theiler, A~-Diseases, Ticks, and their eradication. Trans. Agric. Journ., 
1909, vol. vii, pp. 685-699. 

Watkins· Pitchford, H.-Dipping and Tick-Destroying Agents. Natal 
Agric. ]ourn., 1909, vol. xii, pp. 436-459, 2 pIts., and 2 text figs. 

ERRATUM. 

In the figure on p. 63 illustrating Dr. Shipley's paper "On the 
Relation of Certain' Cestode and Nematode, Parasites to Bacterial 
Disease," for "7 specimens of Trichostrongylus pergracilis (Cobbold)" 
read "7 specimens of Cystidicola /arionis, Fischer." 
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ASSOCIATION OF ECONOMIC BIOLOGISTS. 

ANNUAL MEElING, July 13-15, 1909· 

TUESDAY, JULY I3TH, I909· 

The Annual n'Ieeting was held in the School of Forestry, Oxford. 
The President, Dr. A. E. Shipley, F.R.S., occupied the chair, 

and there was a large attendance. 
The minutes of the previous meeting were read, confirmed, and 

signed~ 
:Mr. Collinge read the following Annual Report:-

FOURTH ANNUAL REPORT. 

In presenting their Fourth Annual Report (covering the period 
from January, 1908, to July, I909), your Council are pleased to 
report a continued steady growth in the numerical strength of the 
Association. 

The total number of members of all classes on June 30th, I90 9, 
was I32, namely:-

Honorary :l\1embers 8 
Ordinary I07 
Associate 17 

I3 2 

There are also eight candidates awaiting election. 
A successful meeting was held at University College, London, 

on April I5th, I908, and a t,:vo-days' meeting at Edinburgh, on 
July 28th and 29th. 

A fourth part of the" Proceedings" of the Association has been 
issued, bringing to a conclusion volume I. 

[JOURN. ECON. BIOL., December, I909, vol. iv, NO.4.] 
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Your Council have decided to cease this publication as at present 
published, and arrangements have been made whereby a11 future 
members, and all members contributing £1 IS. od. per year to the 
Association funds, will receive free the "Journal of Economic 
Biology," including the" Proceedings." Other members subscrib­
ing lOS. 6d. will receive the" Proceedings" only. 

The total receipts up to June 30th, 1909, amounted to 
£3 I 16s. 9d., whilst the total expenditure for the same period 
amounted to £ 10 os. od., leaving a balance in the hands of the 
Honorary Treasurer of ,{86 19s. Id. 

There is also a balance of £50 IS. od. for outstanding 
subscriptions. 

Your Council- have received and accepted an invitation to meet 
at the University of :Manchester in July, 1910. 

In accordance with Law 12, the Counc;il nominated the follow­
ing as the Officers of the Association for the year 1909-1910. No 
further nominations having been received these were put to the meet­
ing and declared elected. 

President: 
A. E. SHIPLEY, IVLA., Hon.D.Se., F.R.-S. 

Vice-Presidents: 

SIR PATRICK MANSON, K.C.M.G., LL.D., M.D., F.R.S. 
PROFESSOR E. B. POULTON, M.A., D.Se., F.R.S. 

FRED. V. THEOBALD, M.A. 

Council: 

COLONEL A. W. ALCOCK, M.B., LL.D., F.R.S. 
W. G. FREEMAN, B.Sc., A.R.C.S., F.L.S. 
R. STEWART 1VIACDoUGALL, M.A., D.Se., F.R.S.E. 
FRANCIS H. A. MARSHALL, l\1.A., D.Se., F.R.S.E. 
ROBERT NEWSTEAD, M.Se., A.L.S., F.E.S. 
PROFESSOR RONALD Ross, C.B., F.R.C.S., F.R.S. 
FRASER STORY, F.R.S.E. 
CECIL WARBURTON, M.A. 

Han. Treasurer: 
HERBERT STONE, F.L.S. 

Han. Secretaries: 

WALTER E. COLLINGE, l\1.Sc., F.L.S., F.E.S. 
Vacant. 
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The President explained that Dr. Gordon Hewitt's name had 
been withdrawn as one of the Honorary Secretaries owing to his 
having been appointed Government Entomologist to Canada, an 
appointment upon which he had the hearty congratulations of the 
Association and the best wishes of its members. 

The following alterations in the Laws were then read. 
In accordance with Law IS, the Council propose the following 

alterations in the Laws:-
LAW 4. Members shall pay an Annual Subscription of £1 IS., 

due in advance, on the first January in each year, or a 
Composition Fee of £10 lOS. All Ordinary Members 
on election shall pay an Entrance Fee of lOS. 6d. 

l\1embers subscribing £1 IS. per year receive free (from 
January, 1910) the" Journal of Economic Biology." 

Those members elected prior to June, 1909, who sub­
scribe lOS. 6d. will receive the" Proceedings" only. 

LAW 12. "A General Secretary" to read "two Honorary Secre­
taries," and such other changes in the Laws as to bring 
them into conf6rmity with this. 

No amendments having been received the propositions were put 
to the meeting and declared carried. 

The President, Dr. A. E. Shipley, F.R.S., read a paper on 
"The Relation of Certain Cestode and Nematode Parasites to 
Bacterial Disease." 1 He argued that the piercing of the wall of the 
alimentary canal by parasites carries with it bacterial infection. In 
the case of the" disease" of Grouse, the caecum is crowded with the 
thread-worms Trichostrongylus pergracilis, and the walls of the 
caecum become very thin. The anterior ends of the parasites pierce 
the walls of the alimentary canal, and this is foliowed by an intrusion 
of bacteria into the submucous layers. It is found that there is a 
definite relation between the number of worms in the alimentary 
canal and the number of bacteria in the body of the host. This per­
foration of the intestinal wall and subsequent invasion of the lesions 
by bacilli is of importance in such diseases as peritonitis and 
appendicitis. Such worms as Oxyuris, etc., are frequently associated 
with peritonitis and other entozoa with appendicitis. He strongly 
advocated the use of Vermifuges, which are used less than heretofore, 
and in this'he was supported by Prof. Osler in the discussion which 
followed. 

Mr. E. P. Jepson communicated the results of his experiments 
in the breeding of Musca domestica during the winter under 

1 Paper published in extmso in the Journal of Economic Biology, I909, vol. iv, pp. 6I-7I. 

T 
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definitely controlled conditions. l In February he reared house flies 
occurring in the warm college bakehouse on moist germinating 
bread, and the time of development, at an average temperature of 
about 70° F., was three weeks. 

Mr. C. Warburton gave an account of his experiments on the 
life-histories of Human Pediculi. By feeding the developing and 
mature lice on the back of the hand two or three times per day he 
found that the female of Pediculus vestimenti laid 124 eggs in 25 

days. The eggs began to hatch in 8 days and continued to do so for 
about a month. The larva moulted three times and became an imago 
in 11 days. He found that they feed immediately after hatching. 
Although great difficulty was experienced in breeding this species 
still greater trouble was encountered in breeding P. ce1'vicalis (P. 
capilis). A single female deposited 48 eggs, which hatched in 17-18 
days, the first moult took place a week later, and the later stages of 
the life history were all correspondingly lengthened compared with 
those of P. vestimenti. 

Mr. Walter E. Collinge described the part played by the 
Collembola or "Springtails" in economic entomology.2 These 
minute insects have not been regarded as being of economic -import­
ance until recently, and the author showed by a series of observations 
which he had made, and by adducing the evidence of other observers, 
that a considerable number of species are injurious to developing 
seeds, bulbs, orchids, and other plants. . 

WEDNESDAY, JULY 14TH, 1909. 

Mr. A. D. Darbishire gave an account of the actual and possible 
application of recent discoveries in heredity to economic problems. 
Of the former the most important is the discovery by Prof. Biffen 
of a variety of wheat that is immune to the rust fungus. Mr. 
Darbishire described the general principles of Mendelism and the 
importance of the discovery of the segregation of dominant and reces­
sive characters: especially the breeding time of the recessives. This is 
important inasmuch as the crossing of an organism having a resistant 
character with one having a susceptible character the offspring will 
be resistant according as this character is dominant or recessive, the 
latter character being isolated more speedily. He dealt with the 
importance of such a case where the two "characters" are-the 
presence of a character in the one and the absence of that character 

1 Paper published in extmso in the Journal of Economic Biology, J909. vol. iv, pp. 78-82. 
!! Paper published in extenso in the Journal of Economic Biolcgy, 1909, vol. iv. fP. 83-86. 



PROCEEbfNGS OF THE ASSOCIATION. 

in the other case. One may be able to increase the saccharine con­
tents of such a vegetable as the pea by the application of this 
discovery, i.e., by the selection of the absorptive character which is 
different in round and wrinkled peas. 

A number of observations which the author had made tend to 
show that to some extent the character of "the resistance to the 
attacks of the beetle Bruchus " may possibly be dealt with according 
to Mendelian principles. A number of examples of the results of 
breeding experiments with peas were shown. 

Mr. S. A. Neave communicated some notes on "The distribu­
tion and habits of Glossina palpalis." 1 The author had made these 
observations in the Congo Free State in 1907 and in North East 
Rhodesia in 1908. It would appear that the high plateau country 
which forms the watershed between the basins of the Congo and 
Zambesi rivers forms a barrier against the southward extension of 
the distribution of the fly. In the Katanga region of the Congo 
Free State G. palpalis was everywhere accompanied by Butterflies 
and other insects, which zoologists associate with the faunal region 
of the tropical West Coast. He was of the opinion that on the whole 
this species of Tse-tse will not be found to occur in the Zambezi basin, 
an important fact in view of the possibility of the spread of Sleeping 
Sickness into South Africa entertained by. some authorities. 

Mr. Geoffrey Smith gave an account of some observations which 
he had made in co-operation with Prof. Dreyer on two bacteria that 
are always found upon the outside of the shore crab, Carcinus 
malvas, and which are always to be obtained from the blood of dying 
or recently dead crabs. Both bacteria when grown as pure cultures 
in fish produce a powerful toxin which kills healthy crabs almost 
instantaneously when injected into them. A toxin can be filtered 
from the cultures, which is destroyed by heating for half-an-hour at 
50° C. If, however, the unfiltered culture be heated to 60° C. and 
upwards for more than an hour, its toxic properties are not destroyed. 
There appears to be therefore two substances, one of which does not 
get into the filtrate and which is not destroyed at higher tempera­
tures. This substance may playa part in the dangerous qualities of 
stale crustacea as food. With regard to the resistance of the crab 
against these bacteria, strong injections of the cultures are at once 
fatal, but if the bacteria are washed and injected in very dilute 
quantities the crabs very frequently survive the injection. Showing 
that the bacteria have been destroyed by phagocytosis or by some 
other means. Similar bacteria have been isolated from the outside 

1 Paper published hf extmso in the Journal of Economic Biology, 1909, vol. iv, pp. 10g-II3. 
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of the freshwater crayfish, but they do not exhibit such marked toxic 
characters as the foregoing. Hofer, of :Munich, considers the cray­
fish plague to be due to a special bacillus which he has found in 
plague-stricken areas. Investigations are being conducted which 
are intended to discover the relation 6f this plague bacillus to other 
poisonous bacteria living on the outside of crabs, lobsters, and 
crayfish. 

Prof. G. H. F. Nuttall and Dr. S. Hadwen gave an account of 
their discovery of a successful curative treatment of Piroplasmosis. 
The Piroplasma, -which is communicated by ticks to dogs in the one 
case and cattle, where it causes " Red-water Fever," in the other 
occurs in red blood corpuscles. In several cases 80 to 85 per cent. 
of corpuscles are infected, and the escape of the parasites during 
their multiplication into the blood gives rise to the characteristic 
Haemoglobinurea. The life cycle, which was described, bears a 
definite relation to the treatment as the double pyriform and large 
rounded forms of the parasite are dominant in the blood. It was 
found that if Trypanblan was injected subcutaneously or 
intravenously all the pyriform parasites disappeared and the 
remainder of the parasites degenerated two hours later. The animals 
(dogs) showed no symptoms. After about 10 or 12 days the para­
sites appear again in very small numbers, but the animals appear to 
be quite well and the parasites disappear. One injection was 
sufficient, and practically all the dogs injected were cured, all the 
controls (uninjected) dying. ' 

An 100 per cent. mortality, which occurs in this disease in dogs, 
was converted into an 80 per cent. recovery. This drug has the 
same effect on the Piroplas'ma of cattle; it is destroyed after about 
two hours, but further investigation is necessary in the case of this 
disease before the drug can be put to practic~l use. No curative 
drug has yet been found in the case of East Coast Fever, which is 
due to the so-called Piroplasma parvum, but it is not recognised as 
a Piroplasma. 

Prof. E. B. Poulton exhibited a large series of Predaceous 
Insects, together with their prey. They were chiefly Diptera belong­
ing to the families of Asilidae and Empidae. 

Prof. W. Somerville also exhibited a large number of parasitic 
fungi. 

THURSDAY, JULY 15TH, 1909. 

Dr. C. Gordon Hewitt gave a further account of his investiga­
tions of the large larch sawfly N ematus eri-chsoni. After briefly 
describing the previous work and nature of attack an account of the 
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natural enemies was given. It is found that the ichneumon parasite 
in the larvae of the sawfly is increasing in numbers. In 1908 nearly 
6 per cent. of the cocoons collected from different plantations in the 
Lake District were parasitised; this year over IS per cent. of cocoons 
from the same plantations were parasitised. An ichneumon Micro­
. cryphis labralis, which is p'robably a hyper-parasite has been dis-
covered. About 10 per cent. of the cocoons were attacked during the 
past winter by a fungal parasite, a species of Cordyceps, the mode 
of infection which is believed to be terrestrial by the author. The 
field vole, Microtus agrestis, is destroying an increasing number of 
pupating larvae. The protection and winter feeding of useful 
insectivorous birds has been undertaken, and in 1908 33 per cent. of 
the nest boxes were occupied. In spite of these natural enemies and 
the success of eradicative measures in the younger plantations, the 
author expressed the opinion that the results of this attack, which 
was spreading, would be of a very grave character, and Professor 
Somerville, in the discussion, regarded the outlook with great 
misgivings in view of the fatal results of the attack in Canada in 
1890-1895, when practically all the eastern larches were destroyed. 

Mr. A. J. Grove gave an account of the anatomy of the rose 
aphid, Siphonophora rosarum, especial attention being given to the 
character and method of working of the greatly modified mouth­
parts. 

A paper by l\1r. Cecil H. Hooper on the blossoming and pollen 
of our hardy cultivated plants was communicated. The object of 
J\lr. Hooper's investigations has been to obtain some informatJon on 
the injury done to blossoms by frost and to ascertain the order of 
flowering of different varieties for the purpose of cross fertilisation in 
order to group those that flower at the same time. It is convenient 
for spraying to have varieties at the same stage of flowering near 
together. The paper was illustrated by numerous photographs. 

On the afternoon of July 14th a very enjoyable excursion was 
made to Tubney and Bagley Woods, under the leadership of Prof. 
Somerville and IVlr. Grosvenor. 
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become impoverished and debilitated, but if well fed Perfect 
Development is the result. 

FERTILO (Harvey's Universal Fertilizer) 
is essentially a plant food. It imparts to 'the soil those exact 
properties upon which tfne plant thrives; it will build up the tissues 
and ensure robust and sturdy growth to any form of vegetable life. 

(Wl'it~ for copitS rf Testimonia.ls, etc.) 

THE BEST VALUE FOR MONEY OBTAINABLE IN FERTILIZERS. 

NOTE ITS INEXPENSIVENESS-

7Ib. 2/-, 14lb. 3/-, 28 lb. 4/6, 86 lb. 8/-, I cwt. 15/- (all carriage paid). 

Sole Manufacturers-

J. P. HARVEY & Co., 
KJDDERMINSTER. 

Obtainable of Seedsmen and Florists or direct frem the Makers. 
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SOUTHALL BROS. & BARCLAY 
LIIViITED, 

"Central Depot," 

1, Broad Street, BIRMINGHAM,' 

WHERE MAY BE HAD 

Cb~mjcal, . Pbl'sical, and 

G~n~ral Scl~ntific Jlpparatus 
AND 

PURE CHEMICALS. 

CAMERAS, LENSES, 

AND 

ALL PHOTOGRA.PHIC SUNDRIES. 

a~ntractors to • • 

THE BIRMINGHAM UNIVERSITY, 

THE BIRMINGHAM MUNICIPAL TECHNICAL SCHOOL, 

etc., etc. 

Telegraphic Address: 

"SOUTHALL, BIRMINGHAM." Telep~one No. 3268 

Catalogues post free on application. 
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NOW READY. PRICE 7/6 NET. 
349 pp_, demy 8vo, green cloth, ~iIt lettering, illustrated with 24 Collotype plates reproducing 

186 specimen sections of various soft and hard w-Jods used in all kinds of wood-consuming industriea 
and handicrafts, three times natural size, prepared by AHTHUR DEANE. 

THE 

"TIMBERS OF COMMERCE AND THEIR 
IDENTIFICATION." 

By HERBERT STONE, F.L.S., F.R.O.I. 
Scale. three times natural size (9 to a Page). 

Fig. 112. 
Brosimum (Letter.wood). 

Fig. 115. 
Platanus orientalis 

(European Plane-tree). 

FIg. 118. 

Artocarpus (Jak.tree). 

Fig. 116. 
Juglans tWalnut}. 

OPINIONS OF THE PRESS. 

Fig. 114. 

Platanus occidentalis 
(Western Plane.tree), 

FIg. 111 

Carya (H~kQIV)' 

Nature :._H The information contained in 
bring (<.:>gether . . . . The author seems to 
vast amuunt of information and details." 

is such that only an enthusiast and expert could 
spared no pains in collecting aud authenticating the 

The Journal of Botany :-" It needs only a glance at its contents to show that Mr. Stone's knowledge 
of the subject, both scientifically and comtllerclally, is as great as his interest in its study," 

The Pharmaceutical Journal :-" There is no other work in the language which covers the same 
grot,nd ... ought to be placed in every Reference and Free Library in the Kingdom." 

De Indlsche Mercuur:-" Voor hen, die met f·xotische Houtsoorten te doen hebben, zal het werd van 
Herbert SlOne enn zeer welkom boek voar bet naslaan zijn." 

Le Mercure de Belgique :-" Le bel ou vra\{c de M. H. Stone •••. dans son genre iI est des plus 
com:plets, si pas Ie plus complet, qui ait ete pubJie." 

w. RIDER & SON, 
164t AldeI'sgate StI'eet, London. 
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FLETCHER, RUSSELL & Co., Ltd. 
MANUFACTURERS OF 

MUFFLE FURNACES, CRUCIBLE FURNACES, 
REVERBERATORY FURNACES, LECTURE FURNACES 

.. or use with Gas or Pctroleum Qil. 

Blowptl'¢S. 
;ootblow~rs. 

Bunstns. 
Drplng & St¢rntzlng Ou~ns. 
Wat¢r fi¢at¢rs. 
£aboratorp Burn¢rs. 
Combustion furnac¢s. 
Sand Balbs. 
filgb pow¢r 8urntrs. 
Caps, tIC., ¢tc., 

for £aboratorp ust. 

Catalogues on application. 

WARRINGTON, MANCHESTER and LONDON. 
A lare:e selection 0" above articles can bc scen at the premises of 

PHILIP HARRIS &. Co., Ltd., 144 & 146, EDMUND ST., and 

STANDLEY BELCHER & MASON, Ltd., LUDGATE HILL, 
BIRMINGHAM. 



I 
THE JOURNAL OF ECONOMIC BIOLOGY (ADVERTI5EMENTS). ix 

Scientific Instruments 
OF ALL DESCRIPTIONS 

DEMONSTRATION and EXPERIMENTAL 

WORK IN THE SCIENCES. 

• CHEMISTRY. • PHYSICS. 

• BACTERIOLOGY. • MAGNETISM. 

• BOTANY. · ELECTRICITY. 

· GEOLOGY. • SOUND. 

· MINERALOGY. ' LIGHT. 

• METALLURGY. · HEAT. 

· ETC. • ETC. 

ALL THE VARIOUS FORMS OF INSTRUMENTS 
SUPPLIED TO BE USED IN CONJUNCTION 

WITH THE LATEST PUBLICATIONS. 

All Instruments held in Stock. Orders Promptly Executed. 

Microscopes 
BALANCES & WEIGHTS 

Catalogues 
of all Free upon 

descriptions. a speciality. application. 

PHILIP HARRIS & CO., Ltd., 
Scientific Instt'urnent Specialists, 

EDMUND ST., BIRMINGHAM, 
Great Brunswick St., DUBLIN. I 

LI __ ------__ 
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HARRISON SMITH BUILDINGS ltd., 
BIRMINGHAM. DOllMAN STREET, 

Telg. : Bungalows, S'ham. Tel. 1483. 

LOOSE BOXES .. 
COW HOUSES •• 

STORE HOUSES. 
KEEPERS' HUTS. 

DAIRY BUILDINGS • 
• • • SHELTERS. 

BUNGALOWS. 

SANITARY SLAB BUILDINGS. 

GARDEN FRAMES. 

FORCING HOUSES. 

FRENCH LIGHTS. 

POULTRY HOUSES. 

LISTS FREE. 

BIRMINGHAM FOR BUNGALOWS. 

JAM ES SWI FT & SON, 
Manufacturing Opticians. 

Seven Gold Medals awarded for Optical Excellent .. 

This Microsoope is used by the principal Bacteriologists 
and Medical Officers throughout the Country. 

Professor Delepine's Bacteriological Micro­
scope as used in the Birmingham University, 
fltted with coarse adjustment, patented slow 
adjustment for flne focussing. extra large 
stage covered with vulcanite, i-In., i·ln. and 
rlf-in. 011 immersion lens, Panaplanatic Series, 
Abbe Oondenser with iris diaphragm and 
focussing adjustment, triple dustproof nose­
piece and eyepiece,. in Oabinet. £15 0 0 

UNIVERSITY OPTICAL WORKS, 

81, Tottenham Court Road, 
LONDON, W. 
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WATSON & SONS, 
MICROSCOPES 
---------------------------------------------

For every kind of work. 

A Special Agricultural Outfit 
Consisting of 

Micl"oscope, Polished Mahogany Case, Lenses, Stains, Covel" 
Glasses, Slips and Mounting Media, 

£6 12s. 6d. 

A SPECIAL CASE of I)issectingKnivcs, Forceps, 

2 pairs of Scissors, N eec1les, etc. 10/6. 

Apply fol" Catalogue of full particulars, No. E.B.2. 

2, EA.SY RO'W', BIRMINGHAM. 

COLLECTINC APPARATUS 
OF ALL KINDS. 

BOTANICAL VASCULA 
several sizes. 

BUTTERFLY NETS, 

STORE BOXES, PINS, etc. 

CORKED SPECIMEN TUBES, 
JARS, etc. 

MICROSCOPE & LANTERN SLIDES 
in stock or made to order. 

Specinlens prepared, nl0unted and photographed. 

Note new and 0111y Address :--

FLATTERS Sf GARNETT, Ltd., 
32, Dover Street (c:;~~!~s~~e) Manchester, S.E. 

2 
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COOPER'S DIP 
HAS NEVER BEEN 

EOUALLED. 
CURES AND 

KEEPS CURED. 

UNIFORM IN STRENGTH AND QUALITY. 
Does all that any other dip will do. and in addition 

BENEFITS THE WOOL 
I And makes a HEAVIER FLEECE. I 

ALWAYS RELIABLE AND 
ALWAYS REPAYS ITS COST. 

AGENTS EVERYWHERE. 

Sole Manufacturers, Wm. COOPER & NEPHEWS, Berkhamsted. 
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MICROSCOPES 
and Accessories of every 

description. 

Sulphur, Lime, 
Sulphate of' Oopper, 
Quassia, etc. 

** 
Telephone~-S826 Central. 

Telegrams-
H Laboratory," Birmingham. 

xiii. 
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,-,-------------------------------------, 

BOItiouI tUIaI 8 sijuisi tB8. 
"GISHURST COMPOUND" 

For preventing and destroying Red Spider, Green Fly, &c. Harmless in 
use. Its soluble sulphur, &c., has for 40 years cured blights and fungus 
on plants. It is also useful for washing unhealthy dogs. 

" GISHURSTINE " 
For the protection of Boots and Shoes from damp, ensuring comfort and 
health to the wearers. Boots treated with Gishurstine take polish. It is 
also good for use on harness. 

SOFT SOAP 
Specially prepared as an insecticide, including 

"SOFT SOAP and Quassia." "SOF'r SOAP and Paraffin." 

To be obtained/rom all d~alers in Horticultural Requisites, or Wholesale/rom 

PRICE'S PATENT CANDLE COMPANY LIMITED, 
LONDON, LIVERPOOL and MANCHESTER. 

DANYSZ VIRUS 
For the Extermination of 

RATS AND MICE 
Prepared by the Discoverer, Dr DallYsz, the present Director of 

the Laboratory of Agricultural Micro-Biology at the 
Pasteur Institute, Paris. 

Medal Awarded, Health Exhibition, Cardiff, 1908. 

J. F. BUTLER-HOGAN, B.A., M.D., LL.D., Medical Officer of Health, Tottenham, writes: 
September 10, 1908. 

I am pleased to be able to inform you that your Danysz Virus has been completely 
successful in exterminating the rats, which had caused such a grievous nuisance in the 
Eckington Road area for a considerable time past. I offer you my congratulations on your 
success, and enclose remittance in settlement of your charges. 

Single Tube, 2/-; Three Tubes, 5/-; Twelve Tubes, 18/-, Post Free. 
Cash with order.-Special Terms for 100 Tubes and upwards. 

DANYSZ VIRUS Ltd., 
52, Leadenhall Street, LONDON, .E.C. 

Telegrams: "VIRUDANA, LONDON." Telephone: 138 CENTRAL. 
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RID THE GROUND OF WIREWORMS, SLUGS, &0., 
.. BY USING .. 

Clifts Marvellous Insecticides 
POWDER AND FLUID:-

KILL ALL SOIL PESTS & FUNGOID GROWTHS 

CLEAN THE SOIL AND 

STIMULATE THE PLANT GROWTH 

7 lb. Tin 

~ cwt. 

1 " 

Powder. 

2/-
6/8 

10/6 

PRICE-
Fluid. 

(Very effectual for Spraying). 

Pint 1/-
! Gallon .. 2/3 
Gallon 3/6 

Carriage Paid. Packages Free. Special Quotation for Quantities. 

To be obtained fron~ the Manufacturers :-

ROBINSON BROTHERS, Ltd. 
1lV'EST BROM"W"ICH. 

OR THEIR AGENTS. 

Flatters, Milborne & McKechnie, Ltd., 
16, 18 B 20, CHURCH ROAD, LONGSIGHT, MANCHESTER. 

Lantern Slides made to order from-

CUSTOMERS' NEGATIVES, by Contact 6/~ per doz. 

" "" Reduction - 9 / ~ " 
From Drawings, Diagrams, Photographs, Books, Prints, &c., 

9/- per doz. 

ALL NEGATIVES RETURNED, OR STOCKED UNDER CUSTOMER'S NAME. 

We photograph everything MACRO & MICROSCOPICAL. 

Lantern Slides from our Stock sold at the uniform rate of 6/- per doz. 
See List B. Free on Application. 

Microscopical Preparations in every branch of Natural Science. 

16 to 20, CHURCH ROAD, LONGSIGHT, MANCHESTER. 
(The original and only address.) ABRAHAM FLATTERS, F.R.M.S. 
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DESTROY CHARlOCK (Yellow Weed 
Kedlock, Wild 
Mustard, KUk, 
etc., etc., etc.) 

In growing Crops of' Corn, Peae! Bean., Clover, Gras., etc. 

No.1. To spray from 12 acres daily (8 nozzles) - £6 -15 • 0 
No.2. 20 (12) - £8 -15 • 0 

Pn)C'c;;s (originally by Stl'aw~on~ in 
j" a heavy money profit in 

T<",tllnOlliftIS, College Reports. etc., etc. 

STRA WSONS' SPRA YERS . 
• ,Sulphate of' Copper (Charlock. Brand),l'll'C'eia.!ly IJ!'cpa,rc(l for Cbarlock Rpraying, 98°/~ purC'. 
1 he only hrand of the kmd w111ch J8 Immccilately ;wluhk in cold water. Beware, especiallv of 
onlinal'Y ground Bulphates, which arc quite unlike Uharlock Bnmd. Ask for Booklet 580 (New Edition.) 

SPRAYERS FOR WINTER SPRAYING. 
----------------------~~~ 

THE ANTIPEST, 36/6. 
Fitted with brass ball val vos instead of rubber. 

8 F FRUIT TREE 
SPRAYER. 

Two Spray Tubu. 

Price 

£5 15/-
Complete. Carriage 

Paid. 

USE STHAWSONS' REAllY PHACTICAl SPHAYERS. 
The old way (infected Trees and unsound Fruit) does not pay_ 

W1'U6 for Catalogue of our various Machines. 

Repairs Promptly Executed. All Duplicate Parts supplied from Stock. 

MACKIES LIMITED, ca~~'!~~m READING. 
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A CLAIM PROVED! 
We have been claiming that 

The" FOUR OAKS" Knapsack -is the best Knapsack Sprayer in existence. 

This claim was substantiated on Thursday, April 22nd, 
at the Wisbech Spraying Demonstration, when, after exhaustive 

Excellent 

for 

Spraying 

and 

Lime­
washing 

of all 

Kinds. 

tests in competition with 
all other makes, English 
and Foreign, the 

"FOUR OAKS" ----------------was awarded the 

First Prize 
Silver Gilt Medal. 

An ideal 

Macbine 

for hot 

Countries 

for 

Spraying 

Tea, 

Coffee, 

Cocoa, 

Rubber, 

«c., «c. 

No rubber valves to get out of order! The only machine with torce behind the Spray 

Price, complete as illustrated,.£2 5 O. 
Sole 1111'll/hit;:;, Pat f'II tl(,iS, Mal/uti/etun),8 : 

The Four Oaks Undentable Syringe & Spraying Machine Co., 
SPRAYING AND LIMEWASHING MACHINE SPECIALISTS. 

St'nd JOI' Cl/tafoyul', I!O:-It ,th'!' on App1i<'alion. SUTTON COLDFIELD, BIRMINGHAM, 
ENGLAND. 
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Expert Breeder's 

Verdict. 
Ham Court Poultry Farm, 

Charlton Kings, 

Cheltenham. 

October 30, 1909. 

I now beg to enclose you cheque 

for one gallon of Smith's Ovary Tonic, 

which I always use every year on 

my birds to get them into good 

condition for the breeding season. 

I consider that everyone should use 

it in moderation on their birds. 

(Signed) MURRAY LINDNER. 

* * 
PRICES.-1s. size (3 oz.), by post 1/3; the 2/- size (8 oz.), by post 2/4. 

In bulk, 15/- per ~-gal. (equal to IO large bottles); 25/- per 
gallon, carriage paid to nearest rail way station. 

SPECIAL OFFER. 

TO COUNTY COUNCIL INSTRUCTORS. 

Messrs. LEONARD SM ITH & CO., Ltd., will be pleased to forward 

free sample of their famous Ovary Tonic, Biscuit Meal, or Chick 

Food, to any County Council Instructor writing for the same. 

Our Ovary Tonic is ENTIRELY FREE FROM ANY HOT 

SPICE, or irritating stimulant, and is used by a large majority 

of the poultry breeders throughout the country. 

Of all Corn Dealers, or direct from-

- LEONARD SMITH « CO., Ltd., 
POULTRY EXPERTS, 

60, Bromsgrove Street, BIRMINGHAM. 
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Hearson's Specialities: 
Used in all the Bacteriological Laboratories of the 
World, and by all Medical Officers of Health. 

Hearson's Patent Incubator for re­
searches in Embryology & Histology. 

COOL AND OPSONIC INCUBATORS. 

VACUUM EMBEDDING APPARATUS. 

STEAM AND HOT AIR STERILIZERS. 

WATER BATHS. 

PARAFFIN BATHS AND OVENS. 

ELECTRIC AND HAND TEST TUBE 
AN D BOTTLE SHAKERS. 

CENTRIFUGES, Hand, Water & Electric. 
30 c.c. to 5 litres. 

AUTO-CLAVES, 5" to 1S" in diameter. 

PRICES AND PARTICULARS ON APPLICATION. 

CHAS. HEARSON &. CO., Ltd., 235, Regent Street, LONDON. 

THE JOURNAL OF ECONOMIC BIOLOGY. 

Edited by 

WALTER E. COLLINGE, U ffington, Berkhamsted. 

TO CONTRIBUTORS. 

All papers submitted for publication must be type-written; and the illustrative 
figures should be planned so as to fill a 4to. or 8vo. plate. The maximum 
space available for figures in a 4to. plate is 7t X IO! inches, in an 8vo. plate 

71 X 4~· 

Contributors desiring separate copies of their papers will be furnisped with 
the same on payment of the printer's charges, if ordered on returniug proofs. 

TO SUBSCRIBERS. 

The subscription price of each Volume is 16s. payable in advance: the 
Parts, four in number, are suppHedas they appear post 'free. Single parts are 
not supplied. All SIIbscripti011S should be forwal ded to MESSRS. DULAU & Co., 
37, SOHO SQUARE, LONDON, \V. 

LANTERN SLIDES of many of the Plates and other Illustrations may be obtained from 
MESSRS. FLATTERS & GARNETT, LTD .• Dover Street, Manchester. 
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Spraying Machinery 
for Hop & Fruit Growers. 

For RUBBER, VINES, TEA AND COFFEE PLANTATIONS, &c. 

Special Machines made to order for applying Liquid and Powder 

Insecticides and Fungicides in all crops. 

LlME·SPRAYING MACHINES FOR FARM & ESTATE BUILDINGS, DAIRIES, &c • 

•• 
Award€d 

Special £50 PI'ize 

Royal 

Agricultural 

Society of 

England, 1899. 

PI'ize Diploma, 

Hayes Spl'aying 

Contest, 1909. 

* 
Cherry Orchard in Kent sprayed with lime-wash. 

* 
Awarded 

Two First PI'ize 

Medals, 
Wisbech, 1909. 

Gloucester, 1909, 
Two Medals. 

* 

Machinery for Farm & Estate Work. 
'OIL ENGINES & PUMPS for Irrigation. 

CREOSOTING TANKS, portable and fixed. 

SUCTION GAS PLANTS. 

HYDRAULIC PRESSES. 

DRAKE & FLETCH ER, /" 
- ENGINEERS, -

Telegrams: "ARMADA, MAIDSTONE." 
Telephone: No.9. •• MAl DSTON E. 


