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" SUMMARY. '

phur; linlg, sulphur and salt; the self-boiled mistfires of lime, sulphur
sulphide; lime, sulphur and causti€ soda; and the kero-
id mixture (see formulas, p. .
o 3. In these t¢sts the lime, sulphur and sgdium sulphide mixture gave
the highest peidcentage efficiency, and/the keroseme and limoid the
1 lowest, though the difference was notétriking, and all of the mixtures
“' employed must be cqusidered as fajfly effective scale destroyers. The
S beneficial effect (if any) of salt i the boiled mixture was scarcely
) perceptible.
i 4. The cost of the mat, is least for the boiled mixtures, and we
recommend those where g can be obtained for the purpose. The
K cost of boiling, however,/makes\the price nearly equal to the cost of the
o self-boiled mixture, iled lime a’hﬂsulphur mixture is probably cheap-
s : est for the large orghiard, and one of the self-boiled mixtures will prove L
cheapest for the gmall orchard and gar gn. Though somewhat easier

to prepare and Apply, the cost of the kerosene and limoid will make it
prohibitory op’a large scale, .

N

. .\ .
A supfmarized account of these experimehts was printed as
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logical Society in October. Only 1,000 copies were p. ted.

INSECTS COLLECTED FROM THE FLOWERS OF
FRUIT TREES AND PLANTS.*

i By W. E. BrirroNn aND HENRY L. VIERECK.
R : T —
For many years horticulturists and entomologists have

regarded the honey bee, Apis mellifera Linn., as the most
important species of insect engaged in the pollination of the
flowers of our fruit-bearing trees and shrubs. Benton statest
that bees are the most abundant of the insects visiting the

* This paper as originally prepared was read before the meeting of the
American Association of Economic Entomologists at Philadelphia,
December 29 and 30, 1904, but was withdrawn from publication in the
proceedings of that meeting, and has not until this time been published.
’l:il? paper has been emended and rearranged, and contains important
additions.

1& Frank Benton, The Honey Bee, Bulletin I, Division of Entomology,
p. 63.
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fruit blossoms. In his study of the pollination of pear
flowers ten years ago, Waite found about fifty different kinds
of. insects visiting pear blossoms, but that the common honey
bee was “the most regular and important abundant visitor,
and probably does more good than any other species.”* In
an address before the Georgia State Horticultural Society in
1903, Professor Wilmon Newell stated that “no insect so
effectually accomplishes this distribution of pollen as the honey
bee.” ¥+ According to Miiller also the honey bee is an abundant
visitor of plum, pear, apple, currant and gooseberry flowers
in Europe. .

The importance of honey bees in pollinating fruit flowers
has been pointed out by a great number of popular and tech-
nical writers, and we were somewhat surprised in looking over
the results of a few minutes’ collecting in the garden in 1904
to find that honey bees were exceedingly scarce in compari-
son with other species of Hymenopters,—or in fact with other
insects. Observations were therefore continued on some of
our common fruit trees. No attempt is here made to give a
complete list of the insect visitors of these plants. The lists
represent only the insects taken from the flowers and in sweep-
ing over them. The collecting was done mostly by the
writers at odd moments during sunny forencons on the grounds
of the Experiment Station in New Haven. The dates of the
collecting were from May 4th to May 14th, 1904, during which

time currant, gooseberry, apple, pear, plum and cherry were.

in bloom; the insects from blackberry flowers were taken June
3d, 1904. During 1905 many specimens were taken from
apple and quince flowers at Branford by Rev. H. W. Winkley,
and the results are incorporated in this paper. The Bran-
ford specimens were collected from May 11th to May 22d.
During this time Mr. B. H. Walden also collected insects on
quince, cherry, peach, raspberry and strawberry at New Haven.
The accompanying list contains the results of all these col-
lections.

It is not known to the writers that bees are kept in the
immediate vicinity of the LExperiment Station; there are

*M. B. Waite, The Pollination of Pear Flowers, Bulletin V, Division
of Vegetable Pathology, p. 79.
Proceedngs, 27th Annual Meeting, Georgia State Horticultural
Saciety, 1903.
{ H. Miller, The Fertilization of Flowers (Thompson’s translation).

.
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several hives less than two miles away. Wild honey bees are
probably not very abundant so near the city. We should expect
them to be much more abundant at Branford.

The writers desire to express their obligations to Mr. C. W.
Johnson of Boston for determining the Diptera. The Hymen-
optera have been identified by Mr. Viereck.

The species of plants collected from, together with the num-
ber of specimens and species of insects taken from each, is as

- follows:—
No. of No. of
Plant. Insects. Species,
Ribes oxyacanthoides, American Gooseberry....... 883 72
“  yubrum, Common Red Currant............. 123 50
“ _ nigrum, Common Black Currant............ 154 23
Prunus sp. (probably a native species)............ 39 15
“  triloba, Japan Plum......c.coaeieiiiaian 405 44
“  guvium, Sweet Cherry.......coooviiinnanns 370 37
“  persica, Peach ....ovieviiniiiiiiian 12 8
Pyrus malus, Common Apple......coovuvernnnnnns 220 52
“  communis, Common Pear.............uev.- 73 29
Cydonia wulgaris, Common Quince............... 77 30
Rubus nigrobaccus, Common High Bush Blackberry 18 8
“  strigosus, Red Raspberry.................. 22 13
Fragaria virginiana, Strawberry.................. 11 6
Total vvrereeiiiienesrcrosnnnscnsoroessnnan 2,416 396

The following list shows the number of species in each
order, so far as they could be determined, with the number of
specimens of each species.

In the Hymenoptera, the sexes have been recorded sepa-
rately, but workers or neuters are enumerated only in the
column of totals. It will be seen that the females greatly
predominate.

14
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List oF Insecrs CoLrectEp FrOM THE Frowers oF Fruir Trees axp

PrLanTs.

American Gooseberry, Ribes oxyacanthoides.

HymenorTeEra (Bees, wasps, ants). Male
Pteronus ribesii SCOD. v v v vrriinaaniasans on
Dolerus aprilis Nort, .ooeeiiiiiiiiiianenns s
BYoacom S o sl S i s o
Doryetes 2 Sp. cvvvrvnei it i s

Apandeles Sy s i evnnan e
Denitst T 3P cuvvsnvnnmsnsansguinimasne s wne

SYMPFOte TS, v veeesviscasvamissvansasiie o
Therstlochus 8P o vvavavivaviv v smssawsess e
Undetermined Tryphonids (4 species)....... ..
# Chalcidids (4 species) .......
Lasttin S cvamy 660 vi weiassinaem sy oReem ea o
Colletes inaequalis Cress. «..oovvunnunnennnn. I
“ calide Cress; s sianisi saadsveiis 5
Halictus fasciatsis Nyl o oocis viviiinsiveones ws
i lerourii Lep. voveviniiiiniiniiannnns oo
% (Evylaeus) arcuatus Robt. ........ ..
" “ truncatus Robt. ....... ..
i £ pectinatus Robt. ? .... ..
i (Chloralictus) pilosus Sm. ........ ..
d o SBe et o
L H gephyrus Sm. c.oois 4.
“ i Shu s e s
S o

sparsus Robt. ...... ..
Trachandrena forbesii Robt. ... ............. 4

I “

T e I

“ T P 1

i PG S s B iR I

s P RS R

. crafaegi Robt. . ........oivnt 4
Andrena carling Ckll. .....coiiiiiiiiiannn,

4 SNCENG SO0 s srdens sasvv s 50

. #asons Robt. ccosvanmessvassns sams 8

H salicacea Robt. . .covivvnernninnnn, 1

e (Opandrena) bipunctata Cress. .... 1

“ S aencnoem ey v v e 5

Nomada tmbricata Sm. ....covviiiriiviianns o

Cerating dupla Say. ....ccocovviiiiiiiininn.. 2

Synhalonia atriventris Sm. ......vvevenann, 2

Total;46 8pecied s vinumeveeivininm e 85

Female

N M N

-

e EETI T e O T S e

Total No.
Specimens
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Drrrera (Flies,

INSECTS VISITING FRUIT BLOSSOMS.

mosquitoes).

Ceratopoin. THSCHNS 0. vuv cvammssemammnssmy smmam s
Rhamphomyio none LoeW: v i aiissiies didasss
Lonchopiera Wiea Panz, coovsievissmsanois s v ve s

Eristalis ba

riparia Meig, oottt
slordt Macn, ool s s s S R e

Ponzeria xadicum Babr. ..ccuesomernsiosme somssonsansvses s
Homalomyia scalaris Fabr. ... .cooiiiiiiiiiiiiiiiiennan,
Phorbig. fusciceps Zett: oo ivia vimve v i e i s s i d
Fucellia fucorum Fall. ..o i iiiiina

Scatophaga

slercorarie BN soivssiaiiiiteiariis S e i

Chloroteastiniilis MECH vvommmespmpmmesmsmmmerpmman sty a sy

Elachiptera

COSTAHE TS0BW. sasismmmmmis b b vt s saismn i aTaa s s

Oscints covendix Fitch. occsuantnmimmsbines s e

i SP-
Dyrosophila

it

graminum Fall, ... . i

P R R R R SR R R R R

Agromyza angulato BOBW. ...uvveisossnssonsconin nnssvaon s
Desmometopa mi-nigrum Zetl, ......vveiiiiiiieiannnsrnnass

13

- e e

Total, Tosspetieg v iy s S s e s

CoreorrEra (Beetles).

Phyllotreta
Epitriz cuc

Suiatn Stetly ih s T R RS
interts HIATTIS: wovvosmaname e s e e e o

Diabrotica wittata Fabr. .o iiiiiai i n i ees
Adalin bivunclata Tinn: oo viiimdevirvinivsavs vadsdeidaia

Total, 4 species

Hemiprera (Bugs, leai-hoppers, ete.). -

Lygus pratensis Linn. ... vvvieninieiiniiannaniaiiii,
Undetermined Tettigonid

"

Total, 3 species

Jassid cieiiiie i a e i

Common Red Currant, Ribes rubrum.

HymenorTERA (DBees, wasps, ants). Mile B
Dolerus aprilis Nort. «..vvvvviieviineanranns I 1
Apanteles 5P ool 1 o

i B S R e R 1
Sympratis TSP coviieii i o I
Exochus semirufus Cress. ..oovvveevaininanas 1
Undetermined Tryphonid ......oveiiniiiian oo
Ichneumon subcyaneus Cress. ....ooovvnnnn.. I i

H seminiger Cress. ..oovvvvvvenines oo 1
Undetermined Chalcidid ....ovvviviiieniains o0

i £

Crematogaster lineolata Say. .....oovvvvvenns oo

211

Specimens
10
1
20
20

-

4
1
3
2
6
8

by e

L

107

Specimens

i

Specimens

4
I

6

II

Total No.
Specimens

2
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HymexoptEra (Bees, wasps, ants)—Cont'd. ile e e " CoLEorTERA (Beetles).
Cryptocheilus conicts Say. ....ovvvvieinnnns 1 s I Anthrenus verbasci Linn T —
Colletes valida Cress. «.ovveviriieninenrnans 2 .. 2 Adalia bipunctate Ling N R R S 1
Ouxystoglossa similis Robt. ........ooiiiinn o 1 1 T I
Halictus fasciatus Nyl. coviiiiiiiiiiinns o 1 I, Total, 2 species ... ... —_—
“ (Ewvylaeus) truncalus Robt. ....... .. 1 r b ETEEE TRETER R S e S e e e S 2
« (Chloralictus) zephyrus Sm. ....... .. 7 7 Hexarrera (Bugs, leaf-hoppers, etc.).
« " E T 13 13 Lygus pratensis Linn. B Specimens
i = sparsus Robt. ...... .. 3 3 Undetermined Poyllid ..., ..ot :
” A My 3he Powviinssaiin wa 1 S | e e R v 1 P I
“ “ " sp. 1 I Total, 2 species .......... —
Trachandrena cratacgi Robt. «....ooiviins. 3 3 T TR R A R e e R G R z
;: fm.?‘cm \Ir{:ljt' """""""" : g ; " Black Currant, Ribes nigrum.
2 2 YMEN )
Andrena mandibularis Robt. ......... ..o oL I 1 A[:ac:::’:j JE’BCES’ wasps, ants). Male Female «1::’7:.:”05
w“ nasoni Robt. ...........oiiiil. “. 3 1 4 Thcr:l‘!{)f!‘uf.‘g .............................. I i 1
“ THERE B v mssseemivmseme 3 3 Vb T .P. ........................... 3 3
B g et oS spa germanica Fabr. 3
e gt e Agapostemon radiatus Say., cieiiinn.
Total, 28 SPECies . ....vvrvivrinrarierenenanaens 10 35 53 Hﬂfif-'f!fs lerouxii Lep, N —I: ,I,
Dirrera (Flies, mosquitoes). s - (E'ﬂ.‘{fﬂﬂm‘) :I?‘c‘uafu.r Bobb s 5. 6 6
Ut;.detcrmincd Chironomid ....everiiiiiieneisnnannannan 1 I “ {C"Momh'c.‘m)ﬂ:;;?:; g?}?}i ARG 19 19
Sciara sp. e R TR R PR TR L SR LE P CRL R I ! « b Al Srn. tereeae L 81 81
Rhamphomyia brevis Loew. ..ovvuiiirinrvreniiinnnnnns I | “ “ 5 R T 9 0
Pipiza albipilosa Will. . .ooiviiviiiiiiiiiiiiiiriiiiiinen, I w it e mERR e e 2 2
W Femoralts Toew; wounsiiniuire e S e e e 1 “ w G R R R TR A e 4 4
Melanostomae mellintm Linn. ...oveiniinreinneiverinnnees I Andrena viving Sk, ... pilosus Sm. 3 8 8
Hyalomyodes triangulifera Loew. . ......coviiviiiiniicnnen. I Bombus consimilis Cresq' .................. 2 - 2
Panzeria rodicum Fabr. . ciciviiniiimiiiivasiiinisan e ae 4 f’emt-f.)'k'am'ms.3‘:).:{:; R L LT I I
Surcophoda RElicis TEOWIL . vvives vam s s e e s 1 L R el 1 I
i PR P e P I T i : —_— —_— —
o O 1 I8 Wl i baco v remeas oy 3 138 141
LHEiHaaesar LA, oo smmmewviammssmommavmsmresmpyesawmrm 1 Drerera (Flies, mosquitoes).
Phormio reging Melg, ..o iviiiiiiniiiiiiisionasiisiannans I Eristalis bastardi Macq, Specimens
Ophyro levcostoma Wied.covin il sanmismim i s v 1 Lucilia caesar Linn. ... ............................. 1
Anthomyia radicum LINO. . .coieesesesosnsassvnsonsasssssss 3 Scatophaga stercoraris Lim.-| ................................ 3
Phorbia cowerells Falll oiiiveiivovecisssivviaiviviva st 1 Nebiods oliadsion Baber -~ shanprrnnm peorswscivass e
“ TUSCAORPE B orvraidiac i B R S AR WOV A8 SRR AT 16 Plophila eased Ling 7 1
Fucellin fucorum Fall. ..ooonenonmpsnosmsmsosmnsvimarns svors 2 Chlorops assimilis Macq.‘.‘ ................................. 1
Secatophaga stercoraria Linn, ..o, 6 PRoTHIG Pustloety Zoth | S e venaia I
Sepsiz vialaceq Meig: tvwvwie s inas vm s v s e nann (R R T T 3
Nesropoda EslBdPict Fabt: .o cveessmemmenamsmnumeae s I Total, 7 species .......... e=ciy
Piophsla-cased LAtk i issaiivinhassnmsnindtmnindianings B R R SR S R SR R S e o e e e b e 1z
Chlorops variceds TOEW. «ovviusivnsiovs vosslsivssiassses bsmes 1 CoLeoPTERA (Beetles).
Oscinis coxendyizs FIEch, viviiraviirenirioinsssesssinninis 2 Adalia bipunctata Linn, ... .. Specimen
Aeromyssodimigiie Wallsssymnmnsssssimntasssys . 8 e RS e e i s I
Desmometopa latipes MEIB. «vvvvnverivinnniesssiniiieeinnns 1 Total, 1 species ... ... .
L R et e s S S e s I I
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