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Relation of Insects to the Pollination
of Pears and Apples.

Introduction.

It has long been known that many varieties of pears
and apples are self-sterile while many other varieties
do much better when cross-fertilized; as is shown by
the work of M, B, Waite of the U, S, Dep't of Agriculture

and F. A. Waugh of the Vermont Experiment Station,

Cross-pollination may take place in nature in any
one of three ways namely:- by birds, by wind, and by
insects. The work done by birds would be purely accidental
and so0 insignificant. Since the pollen of pears and
aprles 1s sticky and heavy the wind can accomplish very
little 1f anything. The great work of pollination then
falls to the insects and it was with these facts in mind
that this work on "The Relation of Insects to the
Pollination of Pears and Apples" was taken up.

In carrying on this thesis the following divisions
of the work have been considered and kept in mind
throughout.

1. Number and names of insects found on pear and
apple trees during the period of blooming.

2. Do the same insects work on the two fruits?

3. What proportion of the insects visit the flowers



systematically,

4, The effect of weather upon the different insects
with reference to their working.

5. When our large orchards are in full bloom are
there enough insects to go around.

We began collecting insects the first day that any
pears were in blossom and the work was continued every
day until the arples were out of bloom, While we did
not collect all or any where near all the insects seen
never the less the number of insects coilected on the
different days is we believe approximately proportional

to the number working on the respective days.

The observations on the weather are taken from the
official records kept by the Chemical Department of the
College, While these are very valuable there are many
things connected with them which are inaccurate and
hinder us in drawing conclusions, as: for example on May
23 we do not know whether the .76 inches of rain came
during the day or the night previous, S0 here is an
error which can not be avoided,

We are indebted to Professor U, P, Hedrick for the
general rlan of the work, and many valuablq suggestions.
Also we wish to express our thanks to R. H, Pettit for

assistance in identifying many of the specimens.,
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Table I.
Kinds and dates of

insects collected on pears in 1901,

Hemiptera: ‘
Capsidae:-
May 6-------------mmmee-- 2
L T U -1
L T - PR 2
LI« DU S U 1
LI (¢ PO S 4
LI & SRS U I 3
LT 1 S 6
LI - ORPUI U U U S 3
L R e ttatate 2
Total----------- 24
Corimelaenidae:-
May 7e-cc-ccmcmmccceceaa- 3
L ittt 9
L o ettt 5
LI s e 13
LI 1. TSP 1
LI 1 SR -3
L - F 5
" 16~m-rmmmmmmmmeemeon 1
Totale--------- 40
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Diptera:=

Tipulidae: -
May 15e-------mmeme oo 1
Total------=---
Culicidae:
May 10--------omeccmccee- 1
Totale-cecewu--
Chironomidae:
May 13=------cmee e 2
, Total---------
Bibionidae:
May 13------c-coccccccnn- 1
LI USSR -1
LT P 3
' Total---------
Stratiomyiidae:
May Te--cecrcccccccmcne- 1
LI« [ 5
L B e ettt 2
LI & T 4
LI 1 WU c-e--5
L B T ettt L 9
LI U P 1
, Totale--------
Empididae:
May 10---e-eommrmem e 7






eBaa

LT 1Y TSSO |

.

Syrphidae:
MaY J=m—mccmmimiianceaensl

10-—-mecceemmmemmaa==]l

Total-—- - - .,-___._2

Cconopidae:

May 6--—---‘-—-4 +T e e e e < o 0—5

Muscidae:
Tachininae:
May Be=----i--cmeeceaaa-]l

" JBeccccccccccaaa—===.3

LI 17 VORI . |

Total-===-==---5
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Anthcmyiinae:
May Bemeccmcemmammneoe-n?
W J0--cec e ---4
LI s IPSTRUPR RS |
LI . TP R R -5
LI 1 SO S -
T YT |
' Total------- ~--=17
Acalyptrate Muscidae:
May Te=e-commecmnweamaa---k
" J0----eaeaaan S e 1
L B R LR |

Coleoptera:=
Pselaphidae: -
May 6-----=-:-v====-=---=13

LI S S 2
" 1l--mmeemmem e -4
LT - 3
‘ Total-------=-= 22
Coccinellidae: -

Megilla macula;a:-

May 6--------ceeaeanaaa- 1



.
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May 10-=--<=<==m===nm--=af

LI T IR 2
LI 17 S 9
L ¥ - PETSp - e 7
LT - T 1

Total---~--

Hippodamia parenthsis:

May lB=--emensenanaeae=]l

May 4--—e-~-- S 1
\
" B e cmmm e e 1
L I SO 1
LI o PSS .=l
LI [ 5 PO, ~— e —.—— 1

n
LT . YU R SO SRP, |

Totale=--~~
‘ Total--
Dermestidae:

Anthrenus scrophulariae:

Mav i 1l
L
L [, J S 1
" Vome e eeme S ——
" YUY ,
L J 1Y V. e 1
L T [ SO -2

. e e W .-
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Lampvridae:

Scarabaeidae:

Aphodius inquinatus:

Hopllia:

MAY 15==~-mmmmmm cmemmee=]

Total=-—~~~~---- 1
) Totale=~-m—m—mmmmem—e -
Cerambycidae:
May 17—~~~ emmmemaeaas 1
‘ Total==~—=~~~~~~ 1
Chrysomelidae:
Lina lapponica:
May 4de--mmmmmmmnaeaaaas 2
ToOtal=m=n~ === 2
Diabrotica:
May Te-~-eemmmeeemeaaaa 1
L T - PO 1
L TR - SSSoupg hp p 1
Totale—-cv—~~==~= 3
Unidentified:
May lle-e~-meecemmme e 1



--9—-

TOtaLl-mmn - -~ -==2

) Total-==--==e==-unu= 7
Bruchidae (?):-
May B8--=--ecccmcciaaa.= 2
Total--==--~=== 2
Grand Totale-=-~-----
Hymenoptera: =
Braconidae:=-

May 4e----=cmmeemmmamnaal

Total=~=~~=~-~- 1
Vespidae:=
Vespa
May 10-=-c-cmccmeecaaaaa 1l
Total-=~===~~--~ 1
Polistes
May 4Qe--vcc-eecccacaaaanas 2
L D R LT 1l
L R D 1
Total--~~~-~---- 4
Totale=~--~--=vv-=-- 5
Andrenidae: =~
May OSew-mec-mececaaaaao. 17
L I WU USSRy, 13
L T TS 20
L T S S 40
LI - PO U S 4
M e e 1

LI U PSR |



. -
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May lle--=-=cecmmmcmeae -2
L B T e T T 1
L R e L R 2
LT - PO S 40
LT 1 T 3
Total-eww=~-vv=-- 164
Apidae: =

Bombhus virginicus:=-

May Be-=vv-cncnccnnaaa -2
Apis mellirica; fotalommmmmme e 2
Moy S-=e-vcecemenenaaan 1l
L SRS -
" Broeeecmemmmeeammm—D
LI Uy 2
L T - PO 2
LT o [ 6
L T . T 1
L B R L T P 1
Totale=w-e~~~-- 18
Unidentified:
May Beo=---cmmeecccmenaaa 1
Total-~~=~~~=~~-~ 1
Total-=~~--~~~=we--- 21

Grand Totale-----191
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Table II Summary of Table I.

Henmiptera 64 14%
Capsidae------~-~-~-- 24
Ccorimelaenidae------ 40

Diptera 134 297
Tipulidae-----------1
Culicidae------------1
Chirononidag--~------2
Bibionidae-=--=----~~ 5
Stratiomyiidae------27
Empididae------ -----57
Syrphidae~---=------ 2
Conopidae------- .ee=e=9
Muscidae------------ 30

Coleoptera 78 17%
Pselaphidae----~----- 22
Coccinellidae~-------35
Dermestidae------ ----8
Lampyridae----~-----=l
Scarabaelidae--------- 2
Cerambycidae-~------ --1
Chrysomelidae---~---- ?
Bruchidae-- ---------- 1

Hymenoptera 191 40%
Braconidae ---------- 1
Vespldae-~---=~~-=~-- 5
Andrenidae---------- 21
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This summary shows a total of 458 specimens collected
representing four orders and twenty-three families, Of
these we see that only nine families are represented by
as many as ten specimens each and these nine families
contain ninety-five percent (95%) of the insects collect-
ed. Pifty-eight percent (587) of the insects collected
belong to the three families Corimelaenidae, Stratiomyii-
dae, and Andrenidae and thirty-five percent (35%)
belong to the Andrenidas. Pourteen percent (14%) belong
to the Hemiptera, twenty-nine to the Diptera, seventeen
to the Coleoptera and forty to the Hymenoptera,

In conclusion it may be said that the greater
proportion of the insects that work on pears belong to
the Diptera and Hymenoptera and of these the Hymenoptera

are the more important,



-
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Table III,

Kinds and dates of insects collected

on apples in 1901,

Hemiptara:-

Acanthiidae:
May 20-----c-omceoenanaan 1
Total---~----~-- 1
Capsidae:
May 10--=---cemmeaanmann 2
LI [ IPPUPRp S SRS |
L R R T e DR 2
LI - PSS 1
LT - J Uy -3
LIS B S -—---1
, Total~--==-=--~- 10
Pentatomidae:
May 10-------cemmmema 1
Total-==~--~~--- 1
Corimelaenidae:
May Ge---w-cmeemeameanoo 1
LI . TS 1
LI - TSSO U 2
L e EE LR 6
LI PSS 1






—=l4-=

]

Aphididae:

Ay 22e-c-=ccemmmmmaaaman2

Total~~-=------- 2
‘ Grand Total=-=---==-=-< 25
Tricoptera:
Moy —-mcmmmececcemcena 1
‘ Grand Total=-=---veee~w-"- 1
Diptera: ‘
Tipulidae:
May 10--=:cvm-vcmweaaana. 1
L I ) [PSSOU SRS 1
Totale=-=~==---~ 2
Culicidae;
MEY 13-c--m-ccmcammeooan 1
" 20---emmememe oo 1
' Total--~-~~-~-- 2
Chironomidae:
May 20=---ccomccenncaaana 1
LI~ T O 1
Totale=~~=~~-~~ 2
Mycetophilidae:
May 1l7-cemwcemeecncnneanee 1
LI U - P 1
LJ7- TS S SR .
Total-~~~~==-=--- 4
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May 10=-~--v mememmneeacw 2
LI N R R 3
LI o DU . 1
LI~ T 1
L TR~ SO S 3
Total-=--==~---
Simuliidae:

May 23=-=--=-ccemeca--a--1

' Total-=-~------
Stratiomyiidae:
May 10=-=---===meomeemeae 2
L B D 1
LIS - TSRO S SR 3
" 16---mmcememmme o 10
LI 25 5
L B D 2
L~ ¢ R 4
LI T P 3
LT T A S S SRS 7
I SO 3
’ Total-------~--~
Empididae:
May 10=------eeeoeanaae ~-4
L B R e LT 1
L & 1
L R 5



.



.

" 20--~em et e 6
L R e L e 10
L L EL R 1
‘ Total----~--~-~--
Syrphidae:
May Te-mmmmmmmemameeea- -1
L L T T 1
® 20— ieemcenmoananan 1
¥ 22memmmemamememeens 2
L Tt 2
Total====-~===~~
Conopidae:

May 15==---m--memes-n-aa=]l

‘ Total==~=~===== 1

Muscidae: ‘
Tachininae:

May 13--=--wr=memeemaaaa= 1

LI U TSP . 1

L 15 T T 2

T T g 1

LI [ ZSRpR RS S 1

" 20-mmeceimmecaecamaaa 2



.o
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Sarcophaginae:

May 14=----==-mm=mmmeema=l

Total-~~~----
Dexiinae:
May 1l4--------cmmemeenan- 1
LI 1 YO PR 1
" 20ec-ccmmcmncencenaae 2
‘ Total==~~~=---
Anthomyiinae:
May 10--=---mnw==ees w2
LI s RSP Oy S, 3
LI I TSRS -———-l
L P 4
L J 1 T O U S 2
" 16----eemeememmmmm—aa 1
LD & S R R E T 1
L - R 1
L~ R 1
L R R R RS -
LT YUy 4
Total=-~----~

Acalyptrate Mucidae:
May 14"‘"'*"-'—- EE X TR R ) --1

" 22..--. ——emmmemmenan 1

LI 1 JSOS S 1
Chaetopiisaenea

May 23=---=--mmeenecana~ 1



.
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.




Coleoptera:

4

Coccinellidae:

Megilla maculata:

May 1O0-=m=-=======-=m=m=sl

May 10-----~=c=mmmmaaaaan 3
L P D 1
L BT e 4
LI - SO 2
L O LT E R X
L - T S 3
" 20----cememmcmmonaa- 1
L e E B 2
Total-=-------

p I S y!

p U PR 8

16 - -cmmmmmmmmaan -1

17-=memccmmmmemmaama- 4

o 2
Total--~~----

M e - - - -






Adalia frigida:

May 17-=w=-=-= R L e R 1

LIS, SRS S 1
To?al-——~~ ------ 2

Anatis 15- punctata:

May 10----ccccameacanaaas 1

LD B et 1

LIS - TSSO S 2

LI 1 ZSSSS. . -1

LI~ TS -1
Total-==-=---=--- 6

6hilecornus bivulnerus:

May l4ew-<ccceccnceneaeaa 1
Total--=---~=--~ 1
Totale-=---~-==--u- -- 45

Cleridae:
May 23==--mecememeamaaaa 1
) Total-===~~===- 1
Scarabaeidae:

Euphoria inda---

May 10=----<~=< Y. 1
Totale==~===~===l
‘ Grand Totale-------~ --47
Hymenoptera: ‘
Formicidae:
May 10-=- -ccccmcmecen s 2



.

.
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May 15-=--=mmmmemeeemeanc2

" 16 memmmmn- S 2
L B R R R 1
' Total--===----
Vespidae: '
Polistes:
May 17==-=--~==<-ccnmcaca= 1
LI - PSSO -1
' Total---~-----
Andrenidae:
Agapostermon:
May 18===--=--==sem<aa-- 1
LI U DS Sy 2
LI | SR DY —— 1
LIRS ¥ TR SO SBn 5
LT S S 2
Total--------

May 10-=---m-m~meeecacaa- 1
LIS U T USRI 1
LT . 1
Totale==~~=--
Unidentified:
May Te---emceccmccaanaa- 8
L TR POy S St 1
" 10--~c--memmmnmaaaaa 18
LI s (SO 9

-



.
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May 14--==--~-=-=====---- 3
LI - T L T 56
LI 1 PSRRI 34
L & 39
® 1B-=-mmmeeemmeeene 20
¥ 20---ccemcmmcmmeaamae 8
LI TSR SIS 23
L R e 29
LI - S 6
Totale=m~=-==-= 258
Total-=--~==-v-==---
Apidae:

Bombus virginicus:

May 7----- Sessemeeseao~ 1
LT s U 1
LI ¥ TSRS m————— 2
LT 1 O 1
LIS 1 PSSO 2
LI 1 TSR ————aee 1
LI | RPN memmemaeas 2
LIS V- TS 1
# 20-ccccmmememmna- ---1
LI -7 T 1
LI - S 2



.
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Bombus separatus:-

May 7e--~--=-ee-—me-aaaa- 1
L R L L L B 3
LIS U TR o 1
LI | 2 OUSOR S 1
L e e ---1
LI T 1
Tota% ---------- 7
Bombus pennsylvanicus:
May T==-<-=~-~ Semmeecen=--]
L (e R 1
L R R 2
LI 1
LI Y. SIS SRSy 1
Totale=~---==--- 6

May 16=--+--~~--com=-aeeo 1
LI -7 TRy 1
L J % PO S g 1
Total--~-=~=~--= 3
Totale--=-==--- 31

May lle--------eeemeaanao 2
LI 1 PSS 1
LI 1 S 6
LI - FEO 8



-
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May 17=-cemceeememaaem==8

L - T T 3
LT o PSS 8
® 22 eaao 4
LI . S 1
LT S 2
Totale—==~-==== 48
Grand Total---~-----~ 79

Table 1IV. Summary of Table III,

Hemiptera 25 4%
Acanthiidae-~-~------ 1
Ccapsidag-==---w-w-.- 10
Pentatomidae-------- 1

Corimelaenidae-----31

Aphididae----~--<-= -2
Tricoptera---------=.---< 1l 1l
Diptera 157 27%
Tipulidae=---------- 2
Culicidage—=--------- 2
Chironomidae-------- 2
Mycetophilidae~=----- 4
Bibionidaee~-~~---- 11
Simuliidae---------- 1
Stratiomyiidae----- 40

Empididae=--~---~--= 48






Syrphidae----------- 7
Conopidage------~---- 1
Muscidae----------- 39
Coleoptera--—------=mec- —me-.cmoa-- 47 A
Coccinellidae~------ 45
Cleridage--------~---- 1
Searabaeidae~ -~ -----1
Hymenopteras-—--=---=---=e-c--m=c-- 361 61%
Pormicidae---------- 8
Vespidae------------ 2
Andrenidae-------- 272
Apldae-----~------= 79

This summary shows a total of 592 specimens collect-
ed on apples represent twenty-five families. But of
these we see that only nine families are represented by
as many as ten specimens each and these nine families
contain ninety-five percent (95%¢) of the insects collect-
ed., (Same as on pears). Ninety percent (907) of the
insects belong to the six families, Stratiomyiidae,
Empididae, Muscidae, Coccinellidae, Andrenidae, and
Apidae; while forty-six percent (46%) belong to the
Andrenidae and thirteen percent (13%) to the Apidae.

Four percent (4%) belong to the Hemiptera, twenty=-seven

percent (27%4) to the Diptera, eight percent (8%) to the

Coleoptera and sixty-one percent (6;%) to the Hymenoptera,
In conclusion then it may be said that by far the
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greater proportion of insects which work on apples belong
to the Diptera and Hymenoptera and the majority of all
such insects belong to the Hymenoptera.
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Tables II and IV combined showing in parallel

columms the families of insects that worked on the two
frults in 1901,

No. ' No.
Pears of specimens: Apples of specimens

Hemiptera 64 :Hemiptera 25

: Acanthiidae 1

Capsidae 24 : Capsidae 10

: Pentitomidae 1l

Corimelaenidae 40 : Corinelaenidae 11

: Aphididae 1

:Tricoptera 1

Diptera 135 :Diptera 157

Tipulidae 1 ; Tipulidae 2

Culicidae 1l : Culicidae 2

Chironomidee 2 : Chironomidae 2

. ! Mycetophilidae 4

Bibionidae 5 i Bibionidae 11

t Simuliidae 1

Stratiomyiidae 27 : Stratiomyiidae 40

Empididae 57 : Empididae 48

Syrphidae 2 : Syrphideae 7

Conopidae 9 ' Conopidee 1l

Muscidae 30 : Muscidae 39

Colecptera 81 Ecoleoptera 47
Pselaphidae 22 :

Coccinelliidae 35 Coccinellidae 45
Dermistidae 8 :
Lampyridae 1 '






No. No.

Pears of specimens: Apples of specimens
' Cleridae 1
Searabaeldce 2 E Scarabaeidae 1
Cerambycidae 1 :
Chrysomelidae 7 '
Bruchidae 2 )
Hymenoptera 191 :Hymonoptera 361
Braconidae 1l !
E Pormicidae 8
Vespidae 5 ' Vespidae 2
Andrenidae 164 : Andrenidae 272
Apldae 21 ; Apidae 79

We found nearly the same number of families on both
pears and apples, but some families work on pears and
not on apples and vice verse.

Two families of Diptera were collected on pears
and three more on apples, but they are of little import-
ance since a total of only four specimens were found.

One specimen of Tricoptera was collected on apples
and none of pears,

Nine families of Diptera were collected on pears,
all of which were found on apples, Eleven families were
collected on apples, two of each were not found on pears,
but they are of little importance as a total of only
five specimens were collected,

Eight families of Coleoptera were collected on pears,



-



only two of which were found on apples., Three families
of Coleoptera were collected on apples, one of which
represented by one specimen was found on apples only.

Four families of Hymenoptera were collected on pears
and three of them were found on apples, One family
represented by one specimen was found on pears, but not
on aprles, One family represented by eight specimens
was collected on apples and not found on pears,

By a further comrarison of these summaries we find
that the percent of Hemiptera found on pears is three
and one-half times that of the same 1nsect§ found on
apples., The proportion of Diptera is approximately the
same on the two kinds of fruit, The proportion of
Coleoptera is twice as great on pears as on apples., But
with regard to the Hymenoptera the proportion is much

greater on apples than on pears.






-=20--

Table VI,

A classification of the insects on the two
fruits in 1901 according to character

of work done in pollination,

A, Insects that carry pollen only accidentelly.
I. Those that get on the flowers only accidentally.
Pears Apples
Hemiptera
Acanthiidae
Pentatomidae
Aphididae

I I R

Tricoptera

Diptera
Tipulidae 1l
Culicidae 1
Mycetophilidae

L S - M

Simulidae
Coleoptera
Coccinellidae 35 45
Lanpyridae 1
Cleridae 1
Scarabaeldae 2
Cerambycidae 1
Chrysome lidae 7
Bruchidae 1
Hymentoptera

Braconidae 1 .
(49) 97 (70) 127
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II, Those that visit the flowers systematically

but carry pollen only accidentally.

Hemiptera Pears Apples
Capsidae 24 10
Corimelaenidae 40 11

Diptera
Chironomidae 2 2
Bibionidae 5 11
Stratiomyiidae 27 40
Empididae 57 48
Syrphidae 2 7
Conopidae 9 1l
Muscidae 30 39

Colecoptera
Pselaphidae 22
Dermestidae 8

Hymenoptera
Formicidae 8
Vespidae 5 2

225 5149 171 287
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B. Those that visit flowers and carry pollen systemati-

cally.
Hymenoptera
Andrenidse 164 272
Apidae 21 79
185 40% 359 607

From this table we see that the only insects that
are of any particular value to the orchardist in assist-
ing in pollination are the Andrenidae and Apidae,

The proportion of the different classes can readily

be seen from the table,



Table VII.

Dates and Families of insects collected together

with weather reports for 1901,

v B J | ] L 'Sun- | J |
Date ' Order ' Pamily *No,'®emp.'shine'Rain'Wind

v \ | | v v L} N
May 3 ' ' '19 '51,3°'1007 ' O 'N.E.5

|} ? ] L L ?

'Diptera ? ] 1 ? L ] ? ]

L} | ] 1 1 L] ? ?

' '"Muscidae vl ' ' '

? ] 1] ] ? ] 1

'Hymenopterd '18 ! ' ! !

] [ ] t t ? | ] 1

' 'Andrenidee 77 ' ' t

L} ? ] 1 1 ] ]

1 ] ] 1 ' L 1

] 'Apidaﬁ 1] l ' ? L 1

1 [ ] 1 1 1 | ] 9

] [} ] ] 1 ] ?
May 4 ' ' 122 ‘69,3 '100Z ' 0 'S.5

[ ] [ ] 1 ] ] ] ]

‘Colecptera’ ' 4 ' ' '

? ] L} t L} ? %

' Coccinellidae' 1 ' ' ' '

L} ] 1 t ] ] 1]

! 'Dermestidee ' 1 ! ' ' '

| ] ] ] 1 ? ] ?

' 'Chrysomelidae! 2 ' ' '

1 L ] \ ] ] 1

'Hymenopterd 18 ' ' '

] ? L} 1 ] 1] ]

! 'Braconidae t1l ' ' !

] ] ] 1 [ ] L ?

! 'Vespidae ' 2 ' ' '

] L} | ] [ ] \] L] 1]

! Andrenidae 13 ' ' '

L] [ ] ] L ? 1 L}

] 'Apidao ] 2 ? ' ] L

| ] [ ] ? ] ? ? L]

] | ] | ] L L} ? ]

| ] ? ] ? ] ] t
May 5 ! ' ' 0 '651/380% ' 0 'S,F3

? L ? L} 1 L 1

? ? ? | J L ? ?
May 6 ! ' 153 '64.6 ' 307 ' 0 'E.7
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Date ' Order ' Femily *No,.
T T - T
May 6 'Hemiptera ' r 2
] ] ]
' 'Capsidae ' 2
] L ]
'Diptera ' 1 5
? ] ?
' 'Conopidae ' 5
] L] ]
'Coleoptera’ 121
[ ] 1 4 4
' tPselaphidae 13
] ? ?
' 1Coccinellidae’ 7
? ] 1
! '‘Dermestidae ' 1
1 ] '
'Hymenoptera 125
' L !
' 'Vesplidae r 1
1] 1 ] ?
' tAndrenidae 120
[ ? !
' vApidae © 4
? 9 :
] ?
] ] 1
ny 7 [] 86
H ] !
'‘Hemiptera 1 4
1 ? 1
' 1Capsidae 11
] ] ]
' rCorimelaenidae 3
1 ] ]
1Diptera ' 1 2
1 L 1
' 1Stratiomyiidae 1
’ ] '
' 'Muscidae 1
' | ] ?
tColeopterar i 7
1 { ] ?
' 1Pselaphidae 2
? ?
' 1Coccinellidae : 3
' ] .
' tDermestidae : 1
] [ ] ]
' 'Chrysomelidae® 1
1 | ] | ]
? ] ]
’ | ] ?
]
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Sun- 7
.'Shine'Rain'Wind

T

L i

Fahlly

LA

LA

Temp

T

lNo. ]
[
153 ¢
]

[

[

]
[

Order

?
L}

Date

|
L
]
1
?

' Andrenidae
]

'Apidae

- = = = -

May 7 'Hymenoptera!

1,69 'S,

*

*128 158,6°' O

May 8 !

?

\J

' 1 ¢
'

tCorimelaenidae 9 !

tConopidae

\j
?
'Capsidae
L
1
?
?
?

'Hemiptera
'Diptera

2

'*Muscidae

1t 61
'

tCoccinellidaer 1 ¢
" 2

tDermestidae

Coleoptera !

-
""
a

L]

L)

73
8§ 3
s 2
< &
O m

t 8 ¢
] '
" 4

*Hymenopterat

tAndrenidae

5 158,6°¢

1.24 'E,
?

0

(e«

g

2

*Hemiptera

'Corimelaenidae 1

t Capsidae
'Syrphidae

tDiptera






! r r T TSun= ¥ T
' 0 ' . "NO.!'T ! ' ' d
Date , rder . Pamily rNo rempﬁ'shinerRaiqum
May 9 Mymenoptera ' ' 2 ' 1 '
? | ] L ? ? ? ?
' *Andrenidae ' 2 ' ' ' '
] L L} | ] ? ? r
May 10°* ' 1105'61® '754 ' O 'S,E.
'Hemiptera ! 112 ' ' )
' 'Capsidae ' g ' ' '
[ ] L] 1] ? L ] ]
! 'Pentatomidae ' 1 ! ' ' '
L ] ? 1] ] ? ]
' 'Corimelaenidad 5 ! ' ' '
L} L] ? ] ? 1 ?
'Diptera ! 13] ¢ ' ' '
? ? 9 L] | ] L 1
' *Tipulidae L ' ' '
] | ] | ? ? ? L
' 'Culicidae U R ' ' '
? 1] ) 1 ] ' ' ?
! '*Bibionidae LI ' ' '
? ] ] 9 ? ? L
' 'Stratiomyiidad 7 ' ' ' '
? ] ! ] ? ? ]
' 'Empididae 11 ' ' '
] * ) ' ? ] ' ]
' 'Syphidae rt ] v ' '
? L ? ? | ] ]
' *Muscidae 't 9 ' ' '
] L} 9 L ? ?  §
'Coleoptera 113 ¢ ' ' '
1] ] ] | ] L L ?
' 'Coccinellidae’ll ' ' '
? T ] T ? ]
' 'Scarabaeidae ' 2 ! ' ' '
] L L} ? L] ? | ]
'Hymenoptera? 149 ¢ ' ' '
9 ] L ] L ] ]
' 'Formicidae ' 2 ' ' '
? L] ? 1] L} ? L}
' tAndrenidae 140 ¢ ' ' '
L] ? ] ? ? ? L
' tApidae t 7 ' ' '
? ? ] L ] ? ?
L ? ? | ] L ] ]
May 119 ' 149 153,6°1'807 '.16 ' W.
tHemiptera ! 117 ¢ ' ' '
? ] L L L ] ?
' 'Capsidae ' 4 ' ' '
] | J ? ] L ] ]
' tCorimelaenidaeld ! ' ' '
? ? L ? ? ] L
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L & r— T T ﬁgun_ T T
Date ' Order ' Family 'No, 'Temp,.*shine'Rain'Wind
v ¥ T L T T
May 1ll'Diptera ' 10 ¢ ' ' '
] ] L ] ? ? ?
' tTipulidae t 10 ' ' '
] ] L] ? ] ] ]
' tStratiomyiidas 2 ¢ ' ' '
] ] ] ] ? [ ] ]
' tEmpididae 't 31 ' ' '
? | ] | ] ] | ] 1 T
' 'Muscidae 1 4 ' ' '
? ] ? | ] ] L} L
tColeoptera ! 1t 7 ' ' '
? | ? | ] L] L
' tPselaphidas 1 4 ! ' ' '
? ] L] L} ? L ?
! rCoccinellidaer 2 ! ' ' '
] | ] ] 1 ] L L]
' 'Chrysomelidaer 1 ! U ' '
] | ] ] L} 9 L] L
'Hymenopterat 115 ¢ ' ' )
L} [ ] ] ] ] L 1
' tFormicidae LI ' ' '
? ? | ] L] ] ? 4
' tAndrenidae 111 ' ' '
| | ] [ ] ? ] L]
! tApidae v 30 1 ' '
| ] ? ] ] L} ? ?
] | ] ] ? ] ] ]
? | ] ? L ] T L}
May 12: ' t  140,6°160% 1,14 ' W
L} ] L} ] ? ] ]
] ? ] L] ] L |
] ] ? L ] ? L]
May 13t ' 149 147° 1807 1+ 0 1 W,
] L} | ] ] L] ]
tHemiptera 1 113 ' ' '
t 9 ] ] ] ] ?
' tCorimelaeidaer 13 ' ' '
? ] ] L ? ? ?
tDiptera ' 128 1 ' ' '
L ] L} ] ] ? L] ?
' tCulicidae ' 1 ' ' '
] L] | ] ? L L} ]
' tChironomidae ¢ 2 ¢ ' ' '
L] L} | ] L L} ] L]
e tBibionidae t 1 1 ' '
[ ] ] . ] ] ? 1 1
’ 'Stratiomyiidae 5 ' ' '
? ] | ] | ] ? ? 1
! tEmpididae 1 91 ' 1 '
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rSun- L
o'8hine'Rain'wind

LA

'No,.'T

emp.

Order ' Family
L

L
r

May 13!

Date

- = - & o & & & & -

]
2 e 5
L~ < ord
3 3 5 m
g m s 3
&g & .3 %2
[ ]
| 9
®
49
&
g
g
"'“H""'

191 146,3°1954

' 0 'N.W.3
1

May 14!

111
1 8¢

'Capsidae

'Hemiptera

1Corimelaenidad 3 !

143 1

'Diptera

™ = s & & &oee " e e e " aae e

1 10

'Stratiomyiidae 5 !
124 ¢

]
' 30
(I )

?
'Chrysomelidae' 1 ¢
]

Hymenoptera!

113 ¢
]
125 ¢
]
J

*Coccinellidae® 20 ¢

'Dermestidae

'Pselaphidae

'Bibionidae

'Empididae

'Muscidae

Coleoptera !

'
112 ¢

t 51

tAndrenidae

]
7

tApidase
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"Muscidae 11
[ ]

Colecptera : 16:

L TTTTTr T - v r— Tsm_ 1 ] |
Date ' Order ' Family 'No,'Temp.'shine'Rain'Wind
N T T T 1 4 T |
May 15° ' '196'53,6°'100% * 0 'S,V.3
9 ? | ] | ] ? ?
'Hemiptera ' ' 10°* '
] ] ] | ] ]
‘Capsidae ' 4 '
L} L ] ]
:corimelaenidae 6' '
1 ]
Diptera ' ' 54° '
] t ? 1
'Bibionidae 't 5 '
| ] ] ? ?
:Stratiomyiida? 12: '
'Empididae 1 22!
] ] ?
fconopidae ' 4
] ? ?
? ?
L
]
?

May 16

'Coccinellidae® 14’
] | ] ?

:Lampyridae L
] ?

Scarabaeidee * 1'
] |

Hymenoptera' '116*
' ' '
'Formicidae ro2r
'Vespidae ra
N ] ]
'Andrenidae ' 97'
® | ] ?
'Apidae ' 18!
N ]
? ]
N | ] | ]
' ' 90'62°
' ' !
'Hemiptera ' ' o6
' ' ' '
' 'Capsidae '3
' ' ' !
: :COrimelaehidab St
| ] ?
?

Tricoptera ! L

- = M W W W W W W ° B B © B9 O 9
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: ! T YSun- ¥ v
Date ' Order ' Family 'No,'Temp.'shine'Rain'Wind
v v Y Y Y T Y
May l1l6'Diptera ' 1 261° ' ' '
) ] ) ] ] ] ]
' 'Bibionidae v 3 ' ' '
? | ] ] ] L] L}
' 'Stratiomyiidaé 11° ' ' '
1 ] ] ] ? ? ?
! 'Empididae ' 10" ' ' '
? 9 ? ] ? L} ?
' "Muscidae ' 20 ' ' '
? [ AR ? ? ? ] T
'Coleoptera °* t 7 ' ' '
] L L ? L ] ?
' 'Coccinellidae® 7! ' ' '
’ L} | ] ? L [ ] ]
'Hymenoptera? t 50°¢ ' ' '
L ? | ] ? ] ]
' 'Formicidae v 2 ' ' '
1 9 [ ] ] ] ] L]
' '*Andrenidae ' 40¢ ' ' '
9 | ] L [ ] ] ? L
' 'Apidae t 8¢ ' ' )
] ? ? ? ? ? ]
| ] L} ? ] L ] 1
L} | ] ? 9 ? ] ] '
May 17¢ ' ' 84165,3°' 107 1,07 'S.W,7
] | ] [ ] L ] 1 4
'Hemiptera ! (-1 ' ' '
? L} ] ] L L] 1
' 'Capsidae ' 3 ' ' '
? L ] L] ] [ ] ]
' 'Corimelaenidae 6° ' ' '
? L ] L ] [ ] ]
‘Diptera ' ' 180 ' ' '
L} L ? ] ] [} 9
' 'Mycetophilidae 1° ' ' '
? L 9 ? ] ? ?
' 'Stratiomyiidae 5! ' ' '
? ? ] ] ? ? ]
! '‘Empididse ' 7 ' ' )
[ N ] ] ] ? ] ? ]
! '"Muscidae 1 2 ' ' '
] | ] L ] ? ? ?
'Coleoptera ¢ 1 8 ' ' *
] | ] ] | ] ] ? ]
' 'Cocinellidae * 7°? ' ' '
? ] L [} L L} ?
' '‘Cerambycidae * 1! ' ' '
? L ? L ? ? ]
'Hymenoptera? ' 521 ' ' '
? ? ? ? ] 1 L






—=l0--

I T LJ v YSun= ¢ T
Date ' Order * Family ‘*No.*Temp.'shine'Rain'Wind
L | v 1] v v L]
! 'Vespidae . ' ' '
1] ? ] 9 ? ) ]
! ' Andrenidae ' 40' ' ' '
? L ] ? ? ? t
' ' Apidae ' 11 ' ' '
] ] | ? | ] ? ]
] 9 ] ] 1 1
? L [] N N ' .
May 18' ' ' 41'59.6°' 604 ' O 'N.F.4
| ] 1 L] ' ? ]
' Diptera ' ' 6! ' ' '
? T L ] ? ? 1
' 'Mycetophilida® 1' ' ' '
1 L} ] L ] ? ?
! 'Stratiomyiida® 2' ' ' '
' L L ? ? ? ?
! ' Empididae 't 2 ' ' '
! L ? ? ? ? ]
' 'Muscidae N ' ! '
1] ? 9 ] ] 1 1
Coleoptera ! v 4 ' ' '
? 9 [} | ] ] ] ]
' 'Coccinellidae’ 4' ' ' '
L ? ? 1] ? ! t
'Hymenoptera’ ' 31! ' ' '
. L ] ? ? 1 ]
' 'Vespidae L ' ' '
? L L ] L L] ]
' 'Andrenidae ' 25' ' ! '
] | ] ] 1] ] | 1
' 'Apidae L - 1 ' ' '
] ] | ] ? 1] 1
? ] ] ’ | ] ?
? ? ] ? 1 L ?
May 19° ' ! 152,6°* O 1,02 'N.F.6
] ] ] ? L ] |
May 20°¢ ' ' 41'53,6°* O ' 0O 'N.E.7
? ] ] | ? ? T
'Hemiptera °* L ] ' ' '
? L ] ’ | ] 1 1)
i tAcanthiidee * 1t ' ' '
] ? ] L ] ? ?
'Diptera ' ' 19 ' ' '
? 1 1 L} ? | 1
! '*Culicidae 't 1 ' ' '
| J L ] ? ? ? ?
' *Chironomidae * 1 ' ' '
? ] ? ! ? 1 ]
' '*Bibionidae + 1¢ ' ' '
' ' ' ' ' 1 '






B T ¥ T TSun- ¢ T
Date ' Order ! Family 'No,'Temp.'shine'Rain'Wind
-y ¥ T T T Y g

May 20°' 'Stratiomyiidad 4 ! ' ' '
] 9 ] ] L} ? L
! ‘Bmpididee 're ! ' ' !
' ' ' ' ' ' '
' 'Syrphidae '] ¢ ' ' '
' ' ' ' ' ' '
' Muscidae ' 5 ' ' '
' ’ ' ' ' ' '
1Coleoptera 1 30 ' ' '
' ' ' ' ' ' '
' tCocéinellidaer 3 ' ' '
' ' ' ? ' ' '
tHymenoptera? 117 ¢ ' ' '
) ' ' ' ' ' '
' rtAndrenidae t 8 ¢ ' ' '
? 9 ? ? ? ? L}
1 1Apidae t 9 ' ' 1
] ' ' ' ' ' '
' ' ' ' ' ' '
' ' ' ' ' ' r

May 211 ' ' 1t56,6°r 0 1,29 N,F,13
' ' ' ' ' ' '
' ' ' ' ' ' '
' ' ' ' ] ' I

May 22+ ' 147 159,3°1407 1+ 0 1S,W,12
' ' ' ' ' ' '
sHemiptera 1 2 ' ' '
' ' ' ' ' ' '
' tAphididae 1 20 ' ' '
' ' ' ' ' ' '
Diptera ' 112 » ' ' '
' ' ' ' ' ' '
' 1Chironomidae ¢ 1 ' ' 1
' ' ' ' ' ' 1
' iMycetophilidae 2 ' 1 '
' ' ' ' ' ' t
' 1Bibionidae [ ' ' '
' ' ' ] ' ' '
' 1Stratiomyiidae 3 ' ' '
' ' ' ' ' '
' 1Syrphidae 't 2 1 ' ' '
' ' ' ' ' ' '
X Muscidae 13 ' ' '
’ ' ' ' ' ' '
iColeoptera 12 1 ' ' '
' ' ' ' ' ' '
' Ccccinellidae s 2 ' ' '

' ' ' ' ' '
:Hymenopter a, 52 S ' ' '
' ',Andrenidae 123 ' ' '
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\ j B ¥ L TSun= ! 7
Date ' Order ' Family 'No,.'Temp,'shine'Rain'Wind

L [ k] [ [ T L

' tApidae '8 ¢ ' ' '

| ] ? ] 9 ? ] ? ’
May 23°' ' * 66167,3°1 B5% 1,76 'SV,

] 9 ? | ? ? ]

'Hemiptera ! LI ' ' '

] ] ? ? ] ? L

' 'Corimelaenidaéd 1 ' ' '

? ? ? ? 1 L ?

'Diptera ' 126 ' ' '

L ] ] ] ? L L

' 'Bibionidae 't 3 ' ' '

[} ] | ] L} ? ] 9

' 'Simuliidae LI ' ' '

? T ? L ] 1 1

' 'Stratiomyiidae 7 ' ' )

] ] ] | ] ? L L

! 'Empididae *10 ' ' '

] ] ] ] 1 t 1

' Muscidae v 5 1 ' ' '

1 L] L ] ] ? L

'Coleoptera ! t 20 ' ' '

] ] ] ? ] ] ?

' tCoccinellidaer 1 ' ' '

? ] ? ] ] L L

' tCleridae ' 1 ' ' )

L] 1 ? [ ] ] ? ?

'Hymenoptera! 137 ¢ ' ' '

L] | ] T 1 ] ]

! *Andrenidae '32 ! ' ' '

? | ] ? 9 L} ?

! 'Apidae v 5 ' ' '

[} 1] ? ] 1] ' 1} )
May 24' ' ' 153,6°* O + O +N.E,12

9 L ? ] ? ? ?
May 25' ' ' 150° *+ O + O 1N.1l1

? ? ] L] ] ? ]
May 26' ' ' 147,6° O + O N.9

? ] | ] ? ] ]

May 27' ' 116 155,6°1607 1+ O 1XN,10

? ? ? ] ? ? ]

'Diptera ' r 7 ' ' '

' v ' ' ' ' '

' ' gtratiomyiida® 3 * ' ' '

' * ' ' ' ' '

! ' Empididae 't 1 ' ' '

' ' ? ' ' ' '

! ' Syrphidae t 20 ' ' .

' ' ? 1 ) ) )

' ! Muscidae t 1 ' ' '

! ' ? ] ' ] ]

! ' ! ? ] ] ]

? [ ' ' ' '

[5d
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LIS T 1 TSun= 7 ]

e ! 0 ' amil 'No, '"Temp, 'shine'Rain'Wind
Dat . rder . b Y ‘TN JTemp. shine Rain Win
May 27'Hymenoptera’ "9 ' ' '

| ] | ] ] 9 | ] L 1

! 'FPormicidae r1 ' ' '

? ] ? ] ] T 1

' 'Andrenidae ' 5! ' ' '

’ 'Apidae t 2t [ ] ]

L ] ? 9 ? 1
Conclusion.

Hemiptera.-=-As far as this order is concerned we
can find no definite relation between either the sun-~
shine, temperature, or rainfall and the number of
specimens found,

Diptera.--Sunshine seems to have a greater influence
on the number of specimens found than temperature, bdbut
rainfall prevents their workinge.

Coleoptera.--The higher the temperature the more
specimens found. NO relation between sunshine and
specimens,

Hymenoptera.,--The warmer the day the more specimens
found., Sunshine same as temperature, Rainfall lessens
number of insects found.

In general the warmer the day and the more sunshine

the greater the number of insects moving.,
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Introduction to work of 1902,

As there is a great difference in insects from one
year to another as well as in the weather, and owing
to chances for error in last year's work the idea this
year was to repeat for a check about the same work as
was done last spring attempting however greater accuracy.
The methods of work were the same as previously. More
careful records were kept of the weather and one hour

was spent each day collecting on each fruit,






Table VIII.

Kinds and dates of

insects collected on pears in 1902,

4

Hemiptera:-
Acanthiidae.
May l4-------~c-emmmaeeo 1l
, Total-~==~---~- 1
Capsidae:
May B-----=-=com-mmoomao- 1
L T P 3
L i 2
LI S S g -2
L JR - PO S S 2
L JE - P Sy Up S 2
® 1] -meemmmammmmaaeaaae 1
L - 3
® 16 ecemmmmememnmeees 1
‘ Totale---=--=--= 17
Pentatomidae:






Corimelaenidas:

Neuroptera:

May Be-m----

)

Tricoptera:

May 6-------

4

Diptera:
Chironomidae:
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e
)
.

.
"




VY

May l4-=-~---=-cmmcm—m—— 1
, Totale===-===-== 10
Bibionidae:
May 13==--mcmc-meemceeao- 1
LI 7 S 2
‘ Totale=-~=----=3
Tabanidae:
May 18=-----eccecceaanan 1
' Totale-==~=-~~- -1
Stratiomyiidae:
May Se=m-c-ccmcc—me—a--- 1l
L D R e R P 6
L T - TROU S --1
LT S 5
LT - Yy 31
L T L L L 1
L B =3
LI 1 PO 2
LT 1 PO S 8
L B ittt 5
D B e R D LT 15
LI [ 25O 6
‘ Totale-~-~-==-- 64
Empididae:
May B-----~==--=--emaaes 1
L T 3
L L e L LT L L L 1
LIS - RS 1
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Empididae: (cont.)

May 11l--c-comoommmmemeeo 2
b b 19
LI - TP G 15
LI SRS --=26
L B e L 18
" 16— 3
LI | PSR U 13
® 19l 3

‘ Totel-v------

Syrphidae:

May R2e-cvccorccmccnceea- 3
B A ccccmecceeeo 1
" Qoo e e )
L IR Nt U s 7
L JY PRSI 3
LI SR 2
LA - B ettt 20
L T ettt 1
L & e abatala D s 9
" 12a-r e 5
LI, [ YU U O 1
LI ¥ DU 3
LI . PO SIS e 3

Total---~~--~-

.

Conopidae:






4

Conopidae (cont.):

May 15-=w-moomm oo 1
‘ Total--=-------~
Muscidce: ‘
Tachininae:
May Bew--o-crcmmc e 2
LI B R et 1
LI 1
LI | O U 1
. Total----w-----
S8arcophaginae:
May Besmcomoooocicocaoooo 2
D B e G LT L -2
LI TS S 2
LI | TR ————— 1
Total---n- -=-=-
Dexiinae:
May llee--e-oommomcmr e 1
LI B T 1
LI 1 Pt 2
LI T P -1
‘ Total-~--~~-=--=-
Muscinae:
May l4------mcemmm e e 2
I U R e L T Tepu— 2
‘ Totalew--rmvuee
Anthomyiinae:



0



Anthomyiinae: (cont.)

May T----emmmmmmemeem 2
LI - P U 5
T - 1
LI s R e S S 3
L I it 2
LI, (YU 3
" J4em i rcrmme e o 2
LI 1RSSR S 7
" Jfem-cmmmceee e 5
LI B e L T T 2
Total---=-----=~ 34
Potale-eommmvn e 55
‘ Grand Totele-~-------
Coleoptera: ‘
Coccinellidae:

0

Megilla maculata:

May OSe=-vrcmerrenemeae -1
L T POy S 1
L T ettt atata 1
" femmcmec e e 5
" e 10
LI : PO G 2
L D et TP 1
o B R b T 1
D & e ta 4
L . T L LT T rupapapups 3






-"‘51“‘

4

Megilla maculate: (cont.)

]{ay 1O —mce v et eca-ea -ew-<fl
LA B A U 1
" Total--~~=-=--- 35

Hippodamia parenthsis:

May 15-——-4-.*44404-4-.* —————— 1

Coccinella 9-notata:

May Bemmmcmcneiciieecimaa]

" B cmmmmaeam e a=]
" Pmm et cem e e e e ===]
n Beccmemcmeceaa—<ee===l

Adalia figida:

MAY 1D-m=<m=cemmmmmeema-l

Chilocorus bivulnerus:

May 13=-====----e--mn-na-]

TOtBlmm=rem=m= o= -enem-==48
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Dermestidae:

—=52an

4

Anthrenus scrophulariae:

May S---crmmcmccmeeeea 22
L B b L T -5
LT . TS 1
LI ¥ PO -2
L . T ----8
L R 16
L D el 20
LI - IO S — 1
Total---------- 75
’ Totale=-momeooomoonm
Elateridae:
May Teecceomcmecccmeene- 1l
" 1l e ——— e 1
‘ Totale--=---n-= 2
Lampyrideae:
May 12=----emcmme e - 1
, Total--=------- 1
Cerambycidae:
Vay OSeeer-recccecee-- ---2
LI §- TS S 1
" J4eee-- S - 2
LI U P 1
L U T T pupuu s, 3
® 17eememr e o 2
LI £ SRR i —eee-2
pOtal---=w-v---13



.
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Chrysomelidae:
Lina larponica:

May 4dececccmmreiceeao- 1

May 17=--coccmcmcmecm ot 1l
‘ Total---------- 1
Undetermined:
May 1d---ovm- R |
Totale=-=------ 1
' L 17 TS 4
Curculionidae:
May 17--=---= . 1
Total=-==eww--- -
‘ Grand Totale-=-=~---
Hymenoptera: )
Ichneumonidae:
May OSe-e-emmmeemmee e 1
" s 1
‘ Totale-=vvevmm- 2
Formicidae:
May Bemmmmememeceeees -1
T G 1
L T T 2
L B e T 3






ceBbem

Formicidae: (cont)

¥ay l6-=--r-ceemmmem e 1
b B R ittt 1
' Total===-v-vovo-- 10

Vespidae: ,
Polistes:

May Bommmn e 4

L] U 2

® Bememeccrccereeeeem 3

LIS - TSR S 2

LI ¥ JESPR SR -——--2

Total-----~=--~- 13
Crabro;
May lb=-erreccccnccc e 1l
Total=---ceeue- 1
) ‘ Total--~=--ceecmecee-
Andrenidae:
Nomada:
May S-----eccecemmeeoeo- 3
® 12-ccccirme e -1
, Totale-=-o-omum 4

Agapostermon:

May Be-cemcocemeceeae- 1

LI - St 1

LI N ZS St 2






B

Unidentified:

Moy 2--vemmmmmmieeae. 6
L i, Y g PR G S 30
" ' Uy 21
" g PP Y1
" O 12
n D e emmmmmemaame - 2
" Bomm e eemmm e 85
LI [ 9
L T 1 Y 79
LTS [, SOOI

LI - PSSO U U 1,

LI U -

’

Apidae:

Xylocopa virginica:

Apis mellifica:

May Beemmmommcmmemen il






Apls mellif

--Ef==

ica (cont.)

May 4e-ccecemrmiemmmee 9
L T it 12
L e L L L T 16
LI R ”
LT - P 18
L T - O U 4
L s 21
LI - 9
LI & SO S 3
LI SRS 12
LI - TSRS 1
LI 1 TS IR 3
Potale-w-r-mmmmm 116
Totale--c-ocmommenea 119
Grand Total------==-
Table IX.
Summary of Table VIII.
Hemiptera: 27
Acanthildae---~----c=e--- 1l
Capsida@-----ccveee. muu- 17
Pentatomidae~---~---c--- -7
Corimelaenidae - --------- 2
Neuroptera---------------oc-u- 1 1
Tricoptera-~-----vccecccccucaa- 1 1
Diptera’ 304

309
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Chironomidae----------~-- 2
Mycetophilidae--------=- 10
Bibionidae~-----ccccceua- 3
Tabanida@e=-----cceceeua-- 1
Stratiomyiidae----=----- 64

Bmpididae-------=-- ----105

Syrphidee--- ------------ 60

conoplda@e—- - --mmmcmee - 4
Muscidae--------ccceuon- 55

Coleopteram=-----mmommm e 144 14%

Coccinellidage-~-=comem- 48
Dermestida@e--v-ececaaaux 75

Elateridese----- —————— —— 2
Lampyridae=---------—-----1
Cerambycldae=----~------ 13

Chrysomelidae--- ---------4
Curculionidae-=-------wc-- 1

Hymenopteraes------cccommemmmocococmanann 547 53,4%

Ichneumonida@=----------- 2
Formicidae---------cu-o- 10
Vespidae-------ccccecaao 14

Andrenidag-----. —----- 402
Apidae-----------co-uuo 119

This summary shows a total of 1024 specimens
collected, representing six orders and twenty=-seven
families; but of these only thirteen families are repres-

ented by as many as ten specimens each gnd these thirteen
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families contain 97% of the insects collected. 61% of
the insects belong to the three families Empididae,
Andrenidae and Apidse and 39.2% belong to the Andrenidae
alone, 2,67 belong to the Hemiptera, 30% to the Diptera,
14Z to the Colecptera, and 53.4%7 to the Hymenoptera. We
would say from observation that these figures represent
about the proportional number of the different insects
working.

In conclusion it may be said that the greater
proportion of the insects that work on pears belong to
the Diptera and Hymenoptera and of these the Hymenoptera

are far the more important.
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Table X.
Kinds and dates of
insects collected on Apples in 1902,

’

Hemiptera:- ‘
Acanthiidae:
Yoy 1ld=-c-rcmemmmmcmemn o 1
LI Ao pU Uty 1
LI | 2SS cemeal
‘ Total=--veeeeu-- 3
Capsidae:
Yay Bee------ - mm—ee———- 2
LI S 5
LI | T Uit 2
LI | Z TG R SR S 2
L 2
A e e L L 2
‘ Totalw=----~--= 15
Lygaeidae:
May Te-v---- et 1
‘ Total=----mm--- 31
Pentatomidae:
MAY Be----mememememoooo 1
Totale--------- 1
, Grand Total-----~---
Tricoptera:
May Be-m-e--mmmmemeemeo-o 1
LI 1 TS 1
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Grand Total---------
LepidOptera;
May 20=-------mememcccaan 1
Totale--- ===~ 1
Grand Total-=--=----
Diptera: )
Chironomidae:
May Ge--------eo-comoo- -1
LI - S 1
Total----~------ 2
Myeotophilidae;
May 12e---mcccccncmmnnana 1
LIS & T -1
LI 1 U 2
LTS ¥ TS 2
¥ 16e-m-mememmmemeeeee 1
LI [ 2SS 1
‘ Total---~------ 8
Bibionidae:
May 1l2-----=- ————————e—a 3
L & e L L e L T 1
" 14 1
® 15e—miimmem oo 2
LI TS 1
LI 1 2SS 4
" 2 emee e 1
Total=---o-v--- 13



.



Stratiomyiidae:
lay 6------------o-soe-- 1
L JY - U U USSRt 3
LI s TP 1
® J2ecmcmccmm e 2
LI . TS 1
LIS 1 DRSSPSR SR 1
LI . PSS 3
I e e T 2
L & bt T 9
R 8 D DL Ll 5
LI o F U 4
LI - S 3
‘ Total--------~-
Empididae:
May ll-=--=--cmocecmemcnan 1
L B et e e 2
LIRS . TS SIS 1
L € L EE e 10
LT - TP 15
LI | S 7
® 19-mccmmeem e 5
LT+ DA 7
LI~ PSS 5
) Total--~--------
Syrphidae:
May 6-----------ccecon-o- 3
L JSY - Py 3



AL
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May 1le-==~-=- ab DR R TR 3
LI ¥ PSS 2
L 1 DU 3
L § . T T 2
LT 1 T 1
LI U i, 1
LT - TOU 2
Totale-veev-enwu=- 20

May B---~ee-cccoa-.- ————=3
L B D et Bt L 1
" TOtal--~--mm=m= == 4
Muscidae: )
Tachininae:
May lle-~~-=-eeceeeaaao 1
L B i 2
‘ Totale-=e-acmeoeuan
Sarcophaginae:
May @Bee--c-cemcmeecaeaoa- 1
9 el X
I & T e DL P 1
L € e P L L 1l
I & R E L P L 1



"
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Anthomyiinae:
| May 6-------------------
L OSSR S 1
L - VR,
" .
# Jle-cccmcemccem——————
LIS U TSRS 10
LI 7 U -—eacammm- 4
LI [ P S,
LT . Y.
W J7eccccmcccecmnam e
R 90cac e commm e ———
Totale=---=-- 53
Totale-~--~=-==-===== 61
‘ Grand Totale---==----
Coleoptera: ‘
Carablidae:
May 12-=~-~--c=v-emeeanas 1
LI (- TSRS S 1
' Totale-~~~vv----~ 2
Coccinellidae:
Megilla naculata;
May Be---<ecccmcccnaae-- 1
L J Sy 1
® Baamiemcemee—camaaaa 2
L B L et 3
LI I P S 1
L R R TP 2



X3
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" Hippodamia 13- punctata:

May l2-=~---~cccccceamona 1
To?al- --------- 1
Coecinella 9-notata:
May Te-e-cvccmcccacacana 1
L TR - PO S 3
L J " DSOS SRS 1
LI 1. TSt U S S 1
LI | 1
LI X - PSSR SR S 1
" 20--c-e-e-- SRR S—1
? 2)ecmccecaccancmnnaan 2
Total-~~~---=- -=14

Anatis 15-punctata:
May 1l9mee-ccccmccaaaaaan 1

Chilosorus bivulnerus:

May 19=-~v-~cec~—eaoaa- --1
Total---~------- 1
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Dermestidae:

ce55=n

.

Anthrenus scrophulariae:

May 19-------comcmenaaaaa 1
® 20-cemm e 6
L e T 1
Totale-m===e--- 8
' Totalem-mo-meem e ea 8
Scarabaeidae:
May 12e--~mmeeemeaiemean 1
Total-~----~--- 1

May 19----ccemcemceaeeamo 2
" 20t 3
Totale---~~~-=- $-
) Grand Totale-----~---
Hymenoptera: ,
Ichneumonidae:
May 16==~---mecececeeaeaeo 1
LA [ FSPROU S 1
’ Totale=~=ew-=ax 2
Formicidae:
May 18----=-ecmeccanaaaa 1
? 20e-ceeemsccmceaaaaa= 1
, Total--~-~=----= 2
Vespidae: ‘
Polistes:
May Tem-cemmecmccaeeaaaa X






Y. S

Totale=~~=v~==-- 2
) Totale===-=~===v--
Andrenidao:l
Nomada:
May 20-w-<eecccneccnccmne S
LIS~ OSSN SIS 1
Total -=---===--- 4
AgapostermOn;
May Bemmv-ccceccccnccm- X
L T TP 1
LIS U TR 1
L & ettt 2
L B et 9
LI o PSS 4
Total==~-===-=-=n 18
Unidentiried;
May 6-----=mcmccnmeaacaa 8
LT ZS S 5
L TR - PO S 90
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Unidentified (cont.)

May 12=-----==m--" =e---63

¢

Apidae:

14=-=c-=c=mem2m==="-20

15mme s emememmmnen- .46

16

S — |

p 1y ZSSU Y 1>

19-eeee-n.- R 108

20
21

S 01

ST |

Total=----

Xylocopa virginica:

May U

Total-----

Bombus Virginicus:

MY B=wccecmeceimnaans

8

W e W G G w s e W " & - -

LR I R R R R e

e @ W W ® wwww W " w = e -

M Es e e e e - e w e - ™ e e == .

e ® e @ s WG W - > .-

e e e weww eww e - -

8
--.--540

s @ oo e -

2

tameme=D

4

4

2
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Bombus Virginicus (cont.)
May 19m=-ee=c-ccaimmnn a2
T~ o Y
L R e PR -
Total--~-~------44
Bombus separatus:
May Te==ccmmecmencccnaasas]
LI - 1
L R R TR |

LI [ YU |
18mc et cem e e

LI U 25— |

Totale=--------12
Bombus pennsylvanicus:

M&y 8"‘““"--—‘-¢--<--..-...1

LT ) U, |

" J4mcccmccammmmaeaa=]

LI - TS U

LI 1 S PO U s |

Bombus feridus:

May 15=wmw-wcemcannenaaan?

Total=----~-----6



"
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Apls mellifica:

May

Bomeeeameaccme aam =B
2 .

Bomecmaasmancamme==b

- YRR -ead
1lm=m= <= e 20
12~===mmeeasamanana .28
p . TSSO |
14m s emmemmmmmaam e 21
15mme e mem e emm = == =40

16-meeemmnmammam e =39

) - JECPRE I § |
20 —=-==- S 10

Total=-----=--237

Unidentified:

MaY 16=-:-----=mmncenaonsl

Totale=m==--~--1

.- e - - - -



"
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Table XI.

Summary of Table X,

Hemiptera;-~«---------—-.--.------.20
Acanthlidae-~-------3
Capsidag-=-----<-~- 15
Lygaeldae-=--------- 1
Pentatomidage-------1

Tricoptera=-------------- [ -2

Lepidoptera------«-cavce-l-~-~~------1

Dipteram = - - emieecmeaanaea.-~-=196
Chironomidae=------=2
Mycetophilidae~---.---8
Bobionidae; ~~~~~~~~ 13
Stratiomylidae-----35
Brmpididae=---------53
8yrphidae----------20

Conopidae~--~---------4

Muscidae=—-~<~------- 61
Coleopterfae=-<--==m=-ccmmaccaccanann 46
Carabidae~~-~ -~~~ -== 2

Coccinellidae------30
Dermestidae~--------8
Scarabaelidae=-------1
Cerambycidae--------5
Hymenopterae= ---------=.--<------. 879
Ichneumonidag=------2

Formicidee=---------2

17.1%

4.%

76 .9%
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Rymenoptera-(cont.)

Vespidae-~~---- f—mm - 2
Andrenidae------- -562
Apidae-------.----3111

This summary shows a total of 1144 specimens
collected representing six orders and twenty=four families;
but of these only nine families are represented by as
many as ten specimens each, and these nine families
contain 96.1% of the insascts collected, 49.1% belong to
the Andrenidae and 27.2% to the Apidae. 1.7 belong to
the Hemiptera 17.1% to the Diptera, 4.%Z to the Coleoptera
and 76.9% to the Hymenoptera.

- From observations we would say that these figures
are inaccurate so0 there was apparently as many Apidae
as Andrenidae working., The difference in numbers collect-
ed is probably due to difference in the habits of the
two families making necessary different methods of
collecting. The Andrenidae generally work high up on
the trees and are easily disturbed. They were caught
mainly by shaking the trees and then sweeping with a long
handled net., The Apidae on the other hand work about
equally on all parts of the trees but are not easily
disturbed and so were collected for the most part

individually,






Tables IX gnd XI combined showing in parallel
columns the families of insects that worked on the two

fruits in 1902,

No, ' No,
Pears of specimens: Apples of specimens
demiptera 2,6% 27 ¢ Hemiptera 1.7% 20
Acanthiidae 1 : Acanthiidze 3
Capsidae 17 E Capsidae 15
' Lygaeidae 1l
Pentatomidae 7 : Pentatomidae 1
Corimelaenidae 2 :
Neuroptera 1 :
Tricoptera 1 : Tricoptera 2
: Lepidoptera 1
Diptera 307 304 :Diptera 17.1% 196
Chironomnidae 2 : Chironomidae 2
Mycetophilidae 10 : Mycetophilidae 8
Bibionidae 3 : Bibionidae 13
Tabanidae 1 :
Stratiomyiidae 64 : Stratiomyiideae 35
Empididae 105 : Empididae 53
Syrphidae 60 : Syrphidae 20
Conopidae 4 : Conopidae 4
Muscidae 55 : Muscidae 61
Coleoptera 147 144 : Coleoptera 4% 46
E Carabidae 2

Coccinellidse 48 Coccinellidae 30
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No, XNo,
Pears of specimens: Apples of specimens
Dermestidae 75 :. Dermestidae 8
Elateridae 2 :
Lampyridae 1l :
: Scarabaeidae 1
Cerambycidee 13 ; Cerambycidae 5
Chrysomelidae 4 :
Curculionidae 1 :
Hymenoptera 53.47 547 ' Hymenoptera 76.9% 879
Ichneumonidae 2 : Ichneumonidae 2
Formicidae 10 : FPormicidae 2
Vespidae 14 ; Vesplidae 2
Andrenidae 402 : Andrenidae 562
Apidae 119 ! Apidae 311
I
'
'
'

We find nearly the same number of families on both
pears and arples, but some families work on pears and
not on apples and vice verse,

Three families of Hemiptera were found on both
pears and apples. One family represented by two specimens
was found on pears and not on apples, One family repre-
sented by one specimen was found on apples and not on
pears,

One specimen of Neuroptera was collected on pears

and none on apples,
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Tricoptera were2 found on both pears and apples,

One specimen of Lepidoptera was collected on apples
and a few others were seen, but none were observed on pears
Nine families of Diptera were collected on pears,

only one of which was not found on apples,

Seven families of Coleoptera were colleeted on pears,
only one of which was <found on apples, One family
represented by one specimen was found on apples and not
on pears. The families of Coleoptera not common to both
pears and apples were not abundant,

Five farilies of Hymenoptera were collected on both
fruits,

By a further comparison of these surmmaries we find
that the percent of Hemiptera 1s about one-half greater
on pears than on apples, The proportion of Diptera is
considerably greater on pears than on apples. There
were three and one=hslf times as many Coleoptera on pears
as on arples. The Hymenoptera however, were far more

abundant on arples than on pears.,
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A classification of the insects on the two
fruits in 1902 according to character

of work done in pollinatiocon.

A. Insects that carry pollen only accidentally.

I. Those that get on the flowers only accidentally.

Pears Apples.
Hemiptera
Acanthiidae 1 3
Lygaeldae 1
Pentatomidae 7 1
Neuroptera 1 |
Tricoptera 1 2
Diptera
Chironomidae 2 2
Mycetophilidae 10 8
Tabanidae 1l
Coleoptera
Carabidae 2
Coccinellidae 48 30
Elateridae 2
Lampyridae 1
Scarabaeidae 1
Cerambycidae 13 5
Chrysomelidsae 4
Curculionidae 1
Hymenoptera
Ichneumonidae 2 2
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II. Those that visit the flowers systermaticailly

but carry pollen only accidentally.

Pears Apples
Hempitera
Capsidece 17 15
Corimilaenidce 2
Lepidoptera 1
Diptersa
Bibionidae 3 13
Stratiomyiidae 64 35
Empididae 105 53
Syrphidzae 60 20
Conopidae 4 4
Muscidee 55 61
Coleoptera
Dermestidae 75 8
Hymenoptera
Formicidzae 10 2
Vespidee _14 2
Total 409 39,9% 214 18.7%

B. Those that visit flowers and carry pollen systemat-

ically,
Pear Apple
Hymenoptera
Andrenidae 402 562
Apldee 119 311
521 50.8% 873 76.3%

FProm this table we see that the only insects that
ere of any practical value to the orchardist in assisting
in pollination are the Andrenidee and Apidae.

The proportion of the different classes can readily
be scen from the table.






Table XIV,
Dates and families of insects collected together

with weather reports for 1902,

]
'Apidae

. ! N TSun= ! T
Date ! Order ' Family 'No.'Temp.'shine'Rain'Wind
s M R BN B Ty 1 -
May 2 ' 19 162,3%°125% 1A.M,'W,15
) * ' ' ? 1,09 1
L} ] ’ L ? ] ]
'Diptera 'Syrphidze ' 30 ' ' '
? 1 ? L} L L} ?
' 'Syrphidae '3 ' ' '
] L} L ] | ] 1 ]
'Hymenoptera!? 1 g ¢ ' ' '
L} ] ] | K ] 9 ]
' 'Andrenidze ' 6 ' tnights . F.14
May 3 ¢ ' 1866 101.° 1100% 1,54 ¢
' . 'Hemiptera 1 20 ' ' '
] [ ] ? L t L ]
' 1Capsidae LI ' ' '
9 L L ] ? L ]
' 'Pentatcmidaer 1 ¢ ' ' '
? L} ] ? ? 1] ?
*Neuroptera ? t ] ¢ ' ' '
? L] 1 1 ] L [ ]
'Diptera ' t 3 ' ' '
| ] L} ] ] ] | ] ]
¢ tStratiomyiidae 1 ' ' '
? ] ] ? L} ] ?
' 'Empididae 't 1 t ' '
? ] 9 ] ] ] 1
' *Syrphidece 1 1 ' ' '
] ] L} L} ] 9 1
tColeoptera 123 1 ' ? '
L} ? ? ? ] ] ?
! 1Coccinellidecer 1 ¢ ' ' '
L} ] L L ? ] ]
' 'Dermestidae 22 ¢ ' ' '
] ? | ] ] ? ? ]
*Hymenoptera! t 38t ' ' '
re L} ? 1] L ] ?
! t Ichneumonidaer 1 ¢ ' ' '
? ] ? L ? ] ?
' tFormicidae v 1 ' ' '
] [ ] L 1 ] 9 | ]
' tVespidae L ' ' '
L ] ? ] ! ? 1
' *Andrenidae 133 ' ' '
9 L [ ] ] 1 ]
! ] ] ] ’ '

)
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i ¥ I 'Sun-1 o
Date ! Order ! Yamily 'No.'Temp.'shine'Rain'Wind
' T LI v TNIchT
May 4 ! ' 144 162,3° 1007 1,08 'W.6
[ ] ? ? L ] ? L
‘Hemiptera ' 2 ' ' '
9 ? ] ? ] ? ?
' "Pentatomidae ' 1 ¢ ' ' 1
] ? ? ? | ] ? ?
' 'Corimelaenidae 1 ' ' '
4 ? ] ? L} L 1
"Diptera ' 1 4 ' ' '
L} ] ] t ? ] ?
' "Mycetophilidae 2 ' ' '
? | ] ? 1 ] L} ]
' 1Syrphidee ' 2 ' ' '
[ ? ? ? L} L ]
'Coleoptera ! 12 0 ' ' '
] ] ] ? L} ] ?
! rCoccinellidaer 1 ' ' '
? ] ? t ? L ?
' tChrysomelidaer 1 ¢ ' ' '
? ? ] ? ? ? ?
'"Hymenoptera? 136 ¢ ' ' 1
? ? ? ? ? L] ?
' tFormicidae LI ' ' '
L L ] ? ? L} | ]
' tVespidae 1 2 ' ' '
1 ] ? ? ? ? | ]
' tAndrenidze 124 ' ' '
L} | ] ] L ? ? L}
' tApidae 1 9 ¢ ' ' 1
? L L 9 L ? T
May 5 ' 178 158,1°150% 1+ O N.5
9 L ] | ] ] ? ]
tHempitera t 4 1 ' '
L L} ] L ? ? ?
! 1Capsidae 1 31 ' ' 1
L} ] L} L L ? ?
' Pentatomidae * 1 1 ' ' '
1 ? ] ? L ? 1
Diptera ' 119 1 ' '
: L} ? ? ] ] ]
, 'Stratiomyiidag 6 , . . .
? 9. ? | ? ? ?
. FMmididae . 3 . . , ,
? | ] ? ] L} ? ?
? lsyrphida'e ? 7 L 9 ? L
' ] ? L L L ]
. 'COnopidae , 1l . . . .
] L L] L] ] ? 1
' Muscidae , 2, . . ,
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N M Y TEun-= " !
Date ' Order ' TFamily 'No,'Temp.'shine'Rain'Wind
L k] 1 i ] t 1
'Coleoptera ! 't 4! ' ' '
? ] ] ? ] 1 1
! 'Coccinellidae’ 2 ' ! ' !
? ? ] L} | ] ? | ]
' 'Cerambycidae ' 2 ' ! ! !
] ? ? ? ? ? 1
'Hymenoptera! 151 ¢ ' ' '
1] ] ] 1 ? ] ]
' 'Formicidae ' 2' ' ' !
1] L] L} ? L ? ?
' 'Vespidae '3 ' ! '
] ] ? ] ] ? 1
' 'Andrenidee '32 ' ' ' '
? ? ? ] ? ] ?
' 'Apidae 112 ¢ ' ' '
' L ? ' * 'Day !
May 6 ! ' '75 '60.6°'15% '.65 'S.9
L 1 9 L ? | ] ]
'Hemiptera ! ' 6 ? ' ' '
L L] L} L} ? ? 1
! 'Capsidae ' 4 ' ' !
1] 9 ] ] L ] ?
! 'Pentatomidae * 2 ! ' ' '
? t ] ? 1 ? 1
tTricoptera ! ' 10 ' ' '
? ? L] ] ? L ?
'Diptera ' 116 ' ' '
] ] ? ? ? ? ]
! *Chironomidae * 2 ' ' '
] ? ? ? ] ? ]
' 'Stratiomyiidas 2 ! ' ' '
? ? | ] ] ] ? ]
' 'Empididae L ' ' '
L L L] ? ] ] 1
' *Syrphidee ' 6 ' ' '
? ? ? ? L ? ]
' 'Muscidae ' 51 ' ' '
L ? 1 ] ? ] ? ?
'Coleoptera ! t 7 ' 1 '
? t ] | ] ? L 1
! 1Coccinellidaet 7¢ ' ' '
? | ] L} 1] L T t
tHymenoptera? 148 1 ' ' '
? ] L ? ? t ]
' tAndrenidae 120 v ' ' '
? ? L] ! L] ] ?
' 'Apidee 128 1 ' ' '
] ? ? | J 1] 3 L
? ] ? ? * ? ?
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Y | ¥ v YsSun- ¢ L -
Date ! Order ' Family 'No.'Temp.'shine'Rain'Wind

T T T ¥ ¥ ¥ TNV,
May 7 ¢ ' 158 153° ¢ ' .80 ' 10

? ] ] ] [ ] ] t

'Hemiptera ! 13 ' ' '

] ? ? L ? ? 1

' '*Capsidae ' 20 ' ' '

? [ ] ] 1 ] ] ? ]

' 'Lygaeldae 't 1 i ' '

? L} L L ? L ?

'Diptera U 110 ¢ ' ' 1

] ? L} ? [ ] L L

! '*Stratiomyiidas 5 ¢ ' ' '

? L ] ? ? ? T

' 'Syrphidae r 2 ' ' '

9 9 ? ? ? ? L

' 'Muscidae 't 3 ' ' '

] L] ? ? ? 4 |

tColeoptera ! 114 ' ' '

? ? ] L ! L | ]

! 'Coccinellidae®ld ' ' '

? ] ] ? L ? 1 ]

' tElateridae 't 10 ' ' '

? ] ? T ] L ]

tHymencptera? 13] 1 ' ' '

1) L] ? ? ] ] ]

' *Ichneumonidae' 1 ! ' ' '

? L} ? ? ? ] 1]

' tVespidae LI R ' ' '

? L . ? 1 ] ? 1

' *Andrenidae 1 7 ' ' '

? ? ? L ? ] | ]

? tApidze 22 1 ] { T

! ' ' ' ' ! 1S, W,
May 8 ¢ ' 1273163,3°1100% * O 116

L ? ? L} ? ? L

'Hemiptera ! 't 3t ' ' '

? ] ? ? ? ? ]

' 'Capsidae ' 21 ' ' '

? ] | ] 1 ] ] | ]

' 'Pentatomidae * 1 ¢ ' ' '

1 ? ] L L] ? ]

1Tricoptera ! I ] ' ' '

L} ? ] ? T 1§ ?

tDiptera ' 154 1 ' ' '

L] ? L ] ? L] ]

! 'Mycetophilidae 1 ' ' '

? L ? ] L ] 1

! rStratiomyiidaels ' ' '

9 ] L} ? [} L 1

? 1Syrphidae LA, I t U '

|} ] ) ? ? ] ?

Conopidae 3
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M K ¥ TSun- 7 J
Date ! Order ' Family 'No.'Temp.'shine'Rain'WVind
' 1 Al ¥ T L T
May 8 ! 'Muscidae 113 0 ' ' '
1 ] ] ? ] ] ]
'Coleoptera ! ' 8¢ ' ' '
? ? ] L ? ? T
' 'Coccinellidae' 8 ¢ ' ' !
L 1 ? ] | ] ? ]
'Hymenopt«ra! 1207 ' ' '
? L} ? ? ] ] ?
' 'Andrenidae  '177! ' ' '
? 1] L ? ] ]
] 'Apidae 130 ¢ ' ' '
? ? ] L} ] L ]
May 9 ! ' 125 143,3°190% ' 0O 'N,¥.4
] ] ] [ ] | ] ] 1]
'Hemiptera rt 2 ? 1 '
? ] ? L ] ] L
' 'Capsidae ' 2 ' ' '
1 L ] L] 1 ? ]
'Diptera ! r 8 ¢t ' ' ’
L} L} ? ? L} ] ]
' 'Statiomyiidaer 1 ! ! ' '
] ? ? ? ] T ]
' 'Empididae LI R ' ' '
] ] ] ] 1 ] ?
' 'Syrphidae r 1 ' ' '
[} ] ? ? ] L L
' tMuscidae ' 5 ¢ ' ' '
'Coleoptera ¢ rt 20 ' ' '
! tCoccinellidaer 2 ' ' '
? ] | ] ? ] ? 7
'Hymenoptera!? 113 1 ' ' '
] ? ? ] ? ? 1
' *Apidae 113 ¢ ' ' '
[ ] L ] ] ? ? ?
May 10¢ ' ' 136,3%°' 0O 1,55 'N,E.6
] ] ] ] ] ] ]
May 11! ' 196 148,3°1100% * O 'N,.4
L ? L} ? T ] 1]
'Hemiptera T ] ' ' '
' L] L] | ] L ] L
' 'Capsidae L ' ' '
| ] ? 9 ] | ] ? ?
'Diptera ' 134 1 ' ' '
] 1 ] ] ] ? ]
' 'Stratiomyiidae 1 ¢ ' ' '
? ? 9 ? L | ] '
! '*Empididae ' 31 ' ' '
? ] L ? 1 ? ]
' *Syrphidae 112 ' ' '
! ] ] ? ] ? t
' Muscidae 118 1 ' ! '
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fSune L ]
Date ' Order ' TFamily  'No.'Temp.'shine'Rain'Wind
. ,

- -~ - - - -

' Rt iintad dadaieintes Sadiadal M
May 1ll'Coleoptera ! LI ' ' '
| ] L L} ? ? | ] [}
! 'Coceinellidae® 1 * ' ' 1
? L ? ? 1 L] \J
'Hymenoptera? '60 ' ' '
? L L T ? T L
' 'Andrenidae '16 ! ' ' !
] ? ? L L ? ]
! tApidae 144 ' ' '
X ' ' ' 'Night -
way 12t ' 1278159° 11004 1,37 'S .E.3
| ] | ] ] ] L] ]
'Hemiptera ' 8¢ ! ' '
' ' ' 1 ' ' '
' 'Capsidae ' gt ' ' v
? ? ] ] ? ] 1
tTricoptara 1 ' ' '
? ? ] L ? T ?
'Diptera ' 158 ¢ ' ' '
? ? ? ] L] L 1
' tChironomidae * 1 ° ' ' '
? ? | ] ] ] ] 1
' 'Mycetophilidas 4 ¢ ' ' '
? ? ] |  § * L]
! 'Bibionidae ' 30 ' ' '
? ? ? ? 1 ] ]
' 'Stratiomyiidase 5 ! ' ' '
| ] ? 1 ] ] ? ? 1
' 'Empididae 21 ¢ ' ' '
[ ] ] ? \J ? 1 ?
' *Syrphidae v 70 ' ' '
? 1 1] 1 1 ] ? 1§
' tConopidae ' 2 ' ' '
? ] | ? ? ? 1
' tMuscidae 115 ¢ ' ' '
[} ? ] L} L ] T
'Coleoptera 118 ¢ ' ' '
1’ ] ? ? ? [ ] 1]
' 'Carabidae vl ' ' '
? | [ ] L L 1 ]
' 1Coccinellidaer 9 ! ' ' '
L ? 1] L L ] ?
' 'Dermestidae ' 5 ! ' ' '
' ' ' ' ' ' 1
' tLampyridae 1] v ' ' '
' ' ' ' ' ' 1
' 'Scarabaeidae ' 1 ? ' ' '
! ' ' ' ' ' '
' 'Cerambycidae ' 1 ! ' ' '
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'Rain'Wind

No,'Terp,., 'shine
r r‘}ml T

3
N
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11007
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@ W g W W @ . W W W W W W W W W W W W W W W W W W W W W W@ W@ W @ W W W W W W W W @ B =
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TTrTeT s ss e sms r--TosTssTs s r""r“‘“rggﬁ:'r"' re—

Date ' _Order ' _Family ___

May 12'Hymenopterat 1193
[ ] 9 L} | ]
' 'Formicidae 1 3
? ? L] ]
' 'Vespidae v 2
] ? ? ?
' tAndrenidae 1145
L " ? 1
' tApidae 143
L} ? ? ?

May 13t ' 139 1§3°
? L 1 |
tHemiptera 1 1 0
L 1] | ] ?
' tAcanthiidae ' 1 1
1 ? 1 ]
1Diptera ' 129 1
? ] ? ]
' 'Mycetophilidae 4
[] ? L 1
' 'Bibionidae LI
U ] ] ?
' 1Stratiomyiidae 3
T ] [ ] ?
' 1Empididae 118 1
? ? ? ?
' 1Syrphidae LIS B
? L} 1 ?
' 1Muscidae 1 3
? ? ? 1
1Coleoptera 1 21
]  { ] ?
' rCoccinellidaer 1 1
? ? ] 1
' tDermestidae 1 1
L ] L ]
tHymenoptera? 1 6 ¢
L L | ] ]
' rtAndrenidae 12
T 1 ] 9 ]
' tApidae ' 4 1
] 1 ? ]

May 14: ' 1175152°
| | | ] ? | J
tHemiptera 1 2
9 ? 1 ?
' tAcanthiidae » 2 1
L % ? L
? t 1 ]

@ ® W@ W @ W W W W W W W W W W W @ W W W B W W W B W W W W W W G W W W o O W W W W W W W @ W W @
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Easnaatdiding Mttt | tdttindinttntatdiad L8 'Sun"' LI L
Date ! Order ! Ramdly 'No.'Temp''shine'Rain'Wind
r o Eadatedhi it S dd it it dhitder s

May 14'Diptera

Coleoptera

® 9 W 0 W P 9 W WV @ WPV D D D PP D DT D P W S D D WSS

May 15°¢

*Hemiptera
L

'Diptera

- = W W @ W ® W © W W » P o

Hymenoptsra!t

L I69
]

"Mycetophilidad 3
? []
'Bibionidae '3
?

'Stratiomyiidad 9
L L

'Empididae '36
] | ]
'Syrphidae 'e
[} ?
*Muscidae 12
] ]
¢ 113
? { ]
tCoccinellidae’ 8
? | ]
'Derméstidae ' 2
] | ]

'Cerambycidae * 2
1 ]

IChrysomelidae' 1
L]

?

191
] ]
'Formicidae ']
L] 1]
'Andrenidae 168
L ]
tApidae '37
? ]
! 208
' t
? | § 2
L ]
'Capsidae ' 2
? L}
] 154
L] L

'Mycetophilidae 2
] L]

'Bibionidae 2
L}

'Tabanbdae 1

Stratiomyiidaé 8
' '

'Empididae 18
] ?
'Syrphidae ' 5
] L]
'Conopidae ' 2
'Muscidae '16

-‘-O-‘.“-..‘--'.-‘.‘u“‘-.---".-‘-Q..“-‘..".‘-..

o}
o
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Date ' Order ' Fanmily 'No.'Temp.'shine'Rain'Wind
T == r—  ~ - ¥ T T ¥ T
May 15'Coleoptera ' 1713 ¢ ' ' '
] ? ] ? ? ? L]
' 'Coccinellidae! 4 ! ' ' '
? ] L ? 9 ] ?
' 'Dermestidae ' 8 ' ' ' '
1 ] ? ? ? L |
' 'Cerambycidae ' 1 ! ' ' !
? ? % ] L ? ]
'Hymenoptera? 11391 ' ' '
? | ] ? ] ? L ?
' "Formicidae r1 ' ! !
L ? L] ] T ] ?
! *Vespidae 12 ' '
? ] ] L ? L ]
' 'Andrenidae 86 ! ' ' '
? ] ? L ? L} 1
' *Apidae 150 ¢ ' ' '
? ] L ] ? L | AR
May 16°' ' 1216158° 11007 ! 'S.2
1 L ? ? ? L
'Heniiptera ! 13 ' ' '
? ] L L ] L ?
! 'Capsidae 1] ' ' '
? ] ? ? ? L ]
' "Pentatomidae ' 2 ? ' ' '
L ? ] ] ? L ?
'Diptera ' 163 ¢ ' ' '
L L | ] ? L ? ?
' Mycetophilidad 1 ' ' '
? ] L} ? | ? ]
' '‘Bibionidae 1] 0 ' ' '
L ] L L L} ? ?
' 'Stratiomyiidadl?7 ' ' '
? 9 ? e L L T
' Empididae 118 ! ' ' '
? L] ? ? ? ? ?
' 'Syrphidae 1 ' ' '
L 1 ? L} L ? ?
' Wuscidae 124 1 ' ' '
1 ? ? L} ? ] ?
Coleoptera ! 126 ' ' '
L ] ] 1 ? ? ?
' '‘Coccinellidae 21 ! ' ' '
? ? ? L ? ? 1
' '‘Elateridae L ' ' '
? L L ? ? | ] L
' 'Cerambycidae * 3 ! ' ' '
L} ] ? ] ? L] ?
' 'Chrysomelidae® 1 ' ' ' '
! ' ' ' ' ' '

Hymenoptera

125
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Date

o
.1
[ g
®
la |

May 16

May 17

1
'

--..“---‘-‘_-1

'Hemiptera

Diptera

W W W @ e @ W W W W P P B P G W@ P . O @ »

tColeoptera

- @ W W W W W 0 @ B =

‘Hymenoptera !

- - -

:Mycetophilidae 1
:Bibionidae : 4
'Stratiomyiidaél5
SEmpididae ;20

tSyrphidae 'l
?

Muscidae ' 9
] ]
? 127
? ]

'Coccinellidae' 3
?

]
'Dermestidae '20

? L]
fCerambycidae ' 2
] 1 ]

'Chrysomelidee ' 1
L]

1]
"Curculionidae' 1

- @ W W W P W@ W @ D 6 W BV @ W W @ P B W @ S P P W W @ WV D @ @ © O =

' '
11341
' ' '

'Ichneuronidae? 1 !

@ W @ W W W @ W B W @D D @ @ O D W W W P @ W@ W WV B B 0 O 9 W W BV P W @ @ P O O © @ G0 ©®@ W BV G O »

® 4 @ W W W W W W W@ W @ @ W W W 6 W W D W @ W W W @ W@ W W W W W @ W W B @ W W W @ W W@ G ® @ W W -

W @ @ W W W W W W W W W B W W W W P W B W W W W B W@ W W @ W W W BV W W W W W W @ P W W@ W W W W 2

ey R IR 1
' _Farily 'No,'Temp,'shine'Rain'WVind
B D s Aieheiaaty | ¥ ¥
? ] ?

] ? ?
' Formicidae ' 1!
| 4 L} ?
'Vespildae L
1 1] ]
'Andrenidae '73 ¢
] | ] 1
*Apidee '50 ¢
? ] ]
’ 1215'66.,3°'95% SW.4
] ] 9
? ? 4

1 ?
YAcanthildae ' 1

? ?
'Capsidae ' 2

L ]
'Corimelaenidaéd 1

] ]

] '50

? ]
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Y ! e TSun- ' L
Date ! Order ' Fanily 'No,'Temp.'shine'Rain'Wind
AT TTTTTTTTTY T T ¥ T ¥

May 17! ' ' ' ' ' '
] ] [} ] L 1] T
! 'Formicidae ' 1! ' ! '
] L] ? T ] ? L]
' 'Andrenidae '78 ! ' ' '
1 ? ! t ? ] T
' 'Apidae 154 1 ' ' '
' J * ] ] 'Day !

May 18! ! ' '69° ' 0 '.93 'S.3
1] ? ' 1] ] ? 1]

May 19! ' 1183'76.3%°'1004 ' 0 'S.6
? ? ] e ? ] ]
'Hemiptera ! r 2 ' ' '
? ] ] 1] T ? 1
' 'Capsidae 't 2 ' ' )
1] 1] 1 L ? 1 ]
'Diptera '! '15 ! ' ' '
? ? ] ] ] t 1)
' 'Stratiomylidad 5 ' ' ' '
? L ’ [} ] ] ?
’ 'Empididae ' 81 ' ' '
t J ] ' ] ' 1
' 'Syrphidae v 20 ' ' '

| ) L L] 1 L 1 1
'Coleoptera ? 113 ? ' ' '
[} ? 1 1 ] ] L
! 'Carabidae LI ' ' '
? t L] 1 ? ? ?
' 'Coccinellidae' 6 ! ' ' !
v L] ] T ? ] L]
' '‘Dermestidae ' 2 ' ' ! '
? ? L L ? 1 ?
! 'Cerambycidae ' 4! ' ' '
L] ? | ] ? ! ?
'Hymenoptera' 1133 ' ' '
9 ’ ? 1] L ? 1]
' 'Andrenidae '118! ' o
] L 1] ? ] ] ]
' 'Apidae 115 ¢ ' ' '
] ? ? ] | ] ! |

May 20' ' 1124173,3 ! ' 0 'N.E.4
? ! ? ? t ] ?
'Lepidoptera! ' 10 ' ' '
? ? |} ' 1] ) ?
'Diptera ' 116 ¢ ' ' '
' ? ? ? ] ? 1
' '*Stratiomyiidas 4 ! ' ' '
? ] | ] ] ] L 1
' 'Empididae t 7o ' ' '
] ? ? ? ] 1 ?
! '"Muscidae 150 ' ' '
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'Apidae ' 2

A J B J T L Sun- L
Date ' Order ®* TFanmily 'No.'Temp, 'shine'Rain'Wind
' 1 T L L} 1 L
May 20'Coleoptera ' 13 ' ' '
|} ] 1 L] ! . ]
! 'Coccinellidae' 4 ' ! ! '
? | ] 1 ] ] ?
! 'Dermestidae ' 6 ! ' ! '
? | ' ] ? ? T
! ' Ceramhycidae ' 3 ! ' ' '
! | ? ? ? ] ]
'Hymenoptera' '94 ! ' ' '
? 1 ] L] t ] ?
' 'Formicidae ' 1 ' ' ! '
’ ? ] ? 1 ? 1
] Ve spidae L T 1] ] ?
? [} ] 1 T ? |
' 'Andrenidge '78 ' ' ' '
? ] . ? ] ? | 1
' 'Apidae 114 ¢ ' ' '
| 1 | ) . '1“2 e
May 21! ' 130 '70,3 '80% 'P.M,'S.V,.9
' ' ' ' ' v 13
L ? ] t ? ] ?
'Diptera ' ' 8¢ ' ' '
? ? ? | ] ] ?
' 'Stratiomyiidaé 3 ' ' ' '
1 1 L ? ? 1 ?
! 'Empididae *'5! ' ! !
1 1 ? ] ? ? ]
'Colecoptera ! '3 ' ' '
1 1 ] | ? ] ?
! 'Coccinellidae’ 2 ' ' ' !
? ? ? ? ] ? '
! ' Dermestidae' 1 ' ' ' !
| 1 ? 1 ] ! ?
'Hymenoptera' 19 ' ' !
1 ? ? 1 ? | ]
! 'Andrenidae  '17 ' ! ' '
! | 1 ] ! ] *
1 ] ] L} 1
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Conelusicns,

Hemiptera.--The number of specimens is so ;mall
that no conclusions ean be drawn with reference to the
effect of weather on this order,

Diptera.=--~The higher the temperature and the greater
the percent of sunshine the more Diptera found. They
do not fly during rain, but begin work soon after,

Coleoptera,--The higher the temperature the more
specimens found. No relation between sunshine and
specimens,

Hymenoptera.,--The warmer the day the more specimens
found, Sunshine same as temperature., Rainfall lessens
number of specimens found. The velocity of wind apparently
has no effect, but its temperature has,

Other things being equal the higher the temperature
and more the sunshine the greater the number of insects

found,






Number and Families of insects collected on

peers in 1901 and 1902,

Hemiptera 147
Acanthiidae
Capsidae
Pentatomidae
Corimelaenidae

Neuroptera

Tricoptera

Diptera 297
Tipulidae
Culicidae
Chironomidae
Bibionidae
Tabanidae
Stratiomylidae
Empididae
Syrphidae
Conopidae
Muscidae

Coleoptera 177
Pselaphidae
Coccinellidae

Dermestidae

Table XV,

1901

64

24

40

125

L I I

27
57

30
78
22
35

2.67

1472

1902
27

17

304

64
105
60

55
144

48
75



1901 1902

Coleoptera (nNont.)

Elateridae 2

Lampyridae 1

Scarabaelidae 2

Cerambycidae 1 13

Chrysomelidae 7 4

Bruchidae 1l

Curculionidae 1
Hymenoptera  40% 191 53.4% 547

Ichneumonidae 2

Braconidae 1

Formicidae 10

Vespldae 5 14

Andrenidae 35% 164 39,24 402

Apidae 4,5% 21  11.6% 119.

Total 458 1024






Coleoptera (cont.)

Coccinellidae
Dermestidae
Clerideae
Scarabaelidae

Cerambycidae

Hymenoptera GL%

Ichneumonidae
Formicildae

Vespidae

Andrenidae  46%
Apidae 17

S T S

1901

45

361

272
79
592

1902
30

1
5

76.9% 879
2

2

2

49,19 552
27,24 311
1144

The provortionate nuwaber of insects collected in

the two preceeding tables,

1901 and 1902 on both fruits can readily be seen from






S, VR

General Conclusions,

The Hymenoptera are the most important insects in
effecting cross-~pollination of pears and apples,

The Hemiptera, Diptera and Coleoptera are found
quite commonly on the two fruits but their work is
insignificant compared with that done by the Hymenoptera.

The Apidae and Andrenidae, are the only two families
of Hymenoptera that visit flowers and carry pollen
systematically and hence the only ones of practical
importance in this work,

In general about the same insects work on the two
fruits,

The Apidae work more freely on apples than on pears.

The Diptera are found more abundantly on pears than
on arprles,

Insects are very sensitive to changes of temperature

and rain.

General Observations.

Andrenidae were more abundant in proportion to the
Apidae in 1901 ghan 1902,
Although the specimens captured do not show it we
believe the Apidae and Andrenidae about equal in numbers
on apples in 1902,

Andrenidae were more abundant than Apidae on the

pears both years,
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Bombus were much more abundant in 1902 than 1901,

Corimelasnidae were much more abundant in 1901
than in 1902,

Dermestidae were more abundant in 1902 than in 1901,

We believe the Andrenidae are much more abundant
than 1s commonly supposed,

From the number of insects observed we would say
that, in this locality,there are enough insects to
pollinate a sufficient number of the flowers to 1insure

a crop,

Bibliography.

In looking up the literature on this subject we
find that very little work has been done directly on the
toplc in hand; considerable has been accomplished, however,
showing the necessity of cross-pollination.'
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Problems in plum pollination by P, A. Waugh., (Vermont
Sta, Report 1898, pp. 238-=260)

Report of Horticulturist, F, A. Waugh,(Vermont Sta.
Report 1899, pp. 189--251)

Pollination of Apples by F. A. Waugh. (Vermont Sta.
Report 1900, pp. 362~-366)

The Pollination of pear flowers, by M. B. Waite,
(Bul. 5 U, s, Dept, of Agr, Div. of Veg. Path,)

Pollination of pomaceous fruits, by M. B. Vaite.
(Yearbook U, S, Dept. of Agr. 1898, pp. 167--180)
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The relation of the honey bee to practical horticul-

ture, by Layenby. (Procs. Columbus Hort. Soc., 1899,p.189).
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