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Table ]. List of insects collected in apple orchards

Arthropoda

Arachhnida
Araneae
Thomisidae (# =27 <%
1. Misumena tricuspidata TFapricius (~F 7 %)
Insecta
Hemiptera
Cicadellidae (F#+ = a2.i18D)
2. Bothrogogonia ferruginea Famricius (V=7 mxx+3=.3i1)
Lepidoptera '
Papilionidae (7% ~% 3 vEH)
3. Papilio bianir dehaanii FeLper et Feroer (3 A7 5 )
Pieridae (v m» 3 9§}
4. Pieris rapae crucivora Borspuvar (£ vvwF a3 v)
Lycaenidae (o< 3 a3 oD »
5. Celastrina argiolus ladonides De L’ Ograz (W) ¥ %)

+

6. Lycaena phlaeas daimio Sgirz (R=vo 1)
Nymphalidae (&7 ~F 3 78
7. Vanessa indica Herest (7 HEF )
Diptera
Stratiomyidae (3 X7 7§H
8. Craspedometopon frontale Kertisz (7w $ X7 7)
Tabanidae (7 78
9. Chrysops japonicus Wiepemany (29 22357 7)
Bombyliidae (v v 7 78D
10. Bombylius major Linnee’ (Em—F¥9 ) 77)
Syrphidae (227 ».I=F)
11. Cheilosia sp. (s m~3770D15)
12. Didea alneti Farren (Y e 35 x77)
13. Epistrophe aino Marsumura (74 /€327 7)
14. Epistrophe balteata Deceer (Y e 3527 7)
15. Eristalis cerealis Fasricius (=47 7") N
16. Eristalomyia tenax Linne’® (~+77)
17. Helophilus sapporensis Matsumura (FXV 7V 7 b ~3+77)
18. Helophilus wirgatus Coquirterr (77 b ~+77)
19. Melanostoma scalare Famricius (RooyvYe35x77)
20. Mesembrius flavipes Matsumura (w7 7 b7 7)
21. Metasyrphus corollae Famricivs (7 £+ e 5327 7)
22. Metasyrphus nitens Zgrterstepr (F I F e F 27 7)
23. Rhingia laevigata Loew (~NF X H~F+T77)
24. Sphaerophoria formosana Marsumora (KY e A e 3 27 7)
25. Sphaerophoria menthastri Lixvg’ (e AbZ X7 7)
26. Syrphus japonicus Loew (Y3 27 7)
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27. Syrphus ribesii Limne’ (¥=te5x77)
28. Syrphus vitripennis Meicex (2 XX /eI ET )
Tephritidae (3.3 =%})

20 Gn . sp. (3= 118)
Sepsidae (¥ ¥+ v ix=E})

30. Sepsis sp. (v¥ kv A=D1 8E)
Sciomyzidae (F¥v. i=F)

31. Sepedon sauteri Hewnoer (e ¥ +HF¥.<=x)
Lauxaniidae (= i=$)

32. Minettia longipennis Fasricivs (¥ 77 m.3ix)
Drosophilidae (v a9 v s 9.i=%p)

33. Scaptomyza pallida Zerrerstepr (2 7F e A ¥z VY 3 v.ix)
Muscidae (f =.i=%})

34. Fannia scalaris Fasricivs (2 772k A =.3ix)

35. Hylemyia platura Meicen (& F31=x)

36. Muscina stabulans FarLen (F A1 =.izx)
Calliphoridae (7 =.i=%}) '

37. Calliphora lata CoquiLLerr (A F* 27 =2.3=x)

38. Lucilia caesar Liwg’ (Fv-ix)

39. Protophormia terraenovae Rosineav— Desvoioy (A ) F v.3ix)

40. Triceratopyga calliphoroides Roupenporr (7 x7+ J m.3i=)
Tachinidae (¥ ¥V =%}

4. Gn . sp. (Y V¥y.3=D 1)

Coleoptera

Cantharidae (2 3 w21 ED)

42. Cantharis oedemeroides Kiesenwerter (2 €7 AL g9 A1)
Dasytidae (¥ 2 7441 € FEh)

43. Malachius prolongatus MorsouvLsky (Y =F 7 AL 3 v H1 E FF)
Elateridae (= 2 v s v

44. Cardiophorus subaeneus Eveutiavx (2 B ~F 23 20 F)
Coccinellidae (F v+ v avFD)

45. Harmonia oxyridis Pawuas (F VP AY)

46. Propylaea guatuordecimpunctata japonica Tuunserc (b A A A/ 2 F V)
Curculionidae (V' v A $})

47. Anthonomus pomorum Linng’ (V vI~3vv)
Scarabaeidae (=2 # % & v E)

48. Maladera japonica Morscnuksky (€ ® — Fa#R)

49. Nipponovalgus angusticollis Warernouse (5 Z~F+ A 7V)

50. Oxycetonia jucunda Favpermanny (2 7H~+ s 270)

51. Phyllopertha pubicollis Warerouse (F 5/ F+ A v Nf %)

Hymenoptera

Scoliidae (¥ #3158}

52. Lampsomeris sp. (Y F 50D ] &)
Vespidae (& X 2.3F§P

53. Polistes fadwigae Davra Torre (7 m7 v > H.315)
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- 54 Polistes chinensis antennalis Perez
55. Vespula lewisi
Formicidae (7 VP

56.

Andrenidae

CaMERON

Camponotus herculeanus japonicus

(e A~ 158D .

57. Andrena (Mitsukuriella) fukaii CockereLL

38. Andrena s;b. (e AnF 3570118
59. Andrena (Micrandrena)

Halictidae (=/~3.35%)

(7522 TYFHAF)
(s AX A35) i

Mayr (7 2AX7Y)

(7 A4 e rnTF35)

sp.” (e AnFAFD15E)

60. Halictus sp. (a~+. 57D 1%&)
61. Lagioglossum sp. (a~r.iF0D 1)
Megachilidae (% Y .35%b)
62. Osmia cornifrons (Ravoszxowsk1) (= A a2,i5F)
Anthophoridae (12 R ~3.35Fp
63. Ceratina (Cerétinidia) flavipes Smita (FAE Y ¥ e A FAF)
64. Tetralonia nipponensis Prrez (= y R e sy, 3I5)
65. Xylocopa appendiculata circumvolans Swmita (27 =,3F)
Apidae (3 v I8P
66. Apis mellifera Linne’ (3 9.35)
67. Apis cerana Fasmicivs (=R VI YAF)
68. Bombus ignitus Smimn (F w=rAF.315)
Table 2. Flowering time and weather conditions in orchards A
' (May)
apple  form survey average
year Jonathan Starking Delicious of of wind
flowering | full bloom falling flowering | full bloom falling weather | velocity
1962 7 11 @ 17 8 13 18 O 4.3 7%
1963 2 8 (8 16 — — — O 2.2
1964 4 9 (9 13 — — — O 2.7
1965 7 13 @ 19 18 23 26 O 4.1
1966 12 14 @3 20 11 14 18 O 5.5
1967 12 14 @8 19. 10 14 17 O 0.4
1968 7 9 (0 19 7 9 18 O 0.3
1969 9 11 16 8 10 18 O 0.3
1970 12 14 @ 19 12 14 18 O 0.3

( ) survey, (O fine weather

R R TI962E M E L REDEN oTca 7 F £ £
Y2 YYa VASRIIEIFIMANELL, 1964FRE
STRE s REI NI o 7o 1963 FLIERE
BRI H - 7B Pieris rapae crucivora Boispua-

vi.Bombylius major Linng’. Epistrophe aino Mars-

vura. Melanostoma scalare Famricius. Minettia
longipennis ¥ asricirus. Anthonomus pomorum Linng’
BHD, RE, 3FMEHRL FEIREBEIRYE
BB 38 (Eristalis cerealis Fasricivs. Sphaeropho-
ria menthastri Lixne’. Hylemyia platura Meicen)
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Table 3. Species of insects and hourly catch in apple orchards during 1962~1964
Fiscal year
Species
1962 1963 1964
4. Pieris rapae crucivora Boispuvar (EvvrRF 5 7)) 1
7. Vanessa indica Herestr (7H & F ) 1
10. Bombylius major Linne. (Em—FY U7 7) 1
13. Epistrophe aino Marsumvra (74 /5527 7) 1
15. Eristalis cerealis Famricivs (v=-~F77) 10 2 6
16. Eristalom;ia tenax Linne’ (377 1 1
18. Helophilus virgatus Coqutierr (77 b7 ) 2 2
19. Melanostoma scalare Fapricius (R YYe5x277) 2
21. Metasyrphus corollae Fapricivs (7 &R e5&877) 3 1
25. Sphaerophoria menthastri Linne’ (b A 3F 27 7)) 6 2 5
26. Syrphus japonicus Loew (e 5 %77) 1 1
32. Minettia longipennis Fapricius (¥ 727 r.ix) 1
33. Scaptomyza Pallida Zerrerstepr (2 7%k A ¥ a3 DY g v.ix) 28 5
35. Hylemyia platura Mergen (ZXR.3ix) 7 1 4
37. Calliphora lata CoquiLLerr (F#+2 r.i=x) 2 :.1
38. Lucilia caesar Linne’ (Fv.3ix) 3 2
46. Propylaea guatuordecimpunctata
. japonica Trunpere (B AH A aF V1Y) 1
47. Anthonomus pomorum Linne’ (VU var V) 2
57. Andrena (Mitsukuriella) fukaii Cockererr (7 HA & A~F,35) 3 1
58. Andrena sp. (kb A~F3F0D15) 5 2
65. Xyiocopa appendiculata circumvolans Switn (2 =.3F) S|
66. Apis mellifera Linne’ (3 Y 3%) 18 7 10
Total 97 24 32
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Table 4. Species of insects and: hourly catch in apple: orchards during 1965 (orchards—A)
Time 8 9 10 11 12 1 2 3 4 5
Temperature (°C) 12.5 14.3 16.2 18.0  18.7 18.5 16.7 16.0 14.8 15.2
Humidity (%)  71.0  65.0  56.0  40.5 40.5 40.0 ~42.0 42.5 45.1 44.0
Species Total
3. Papilio bianir dehaanii Feuper et Ferper (HF AT H )
1 1
10. Bombylius major Linse’ (¢¥e—FY )7 7)
1 1 1 3
12. Didea alneti Farren (Ve 35277
1 1
14. Epistrophe balteata Deceer (Ve 3527 7)
1 1 2
15. [Eristalis cerealis Fasricivs (=37 7)
1 1 3 8 5 10 9 2 1 1 41
18. Helophilus wvirgatus CoquiLLerr (77 b7 7)
1 2 1 3 4 12 1 1 25
19. Melanostoma scalare Fapricivs (hovyve 5327 7)
1 2 2 3 3 1 1 1 14
25. Sphaerophoria menthastri Linng’ (e Ab 527 7)
1 1
28. Syrphug vitripennis Mrigen (74 /e 3527 7)
I 1
40. Triceratop/ga calliphoroides Roupexporr (7 2 A 7 B.3x)
1 1
45. Harmonia oxzyridis Pavias (Fv v a)
1 1
49. Nipponovalgus angusticollis Waternouse (e 527+ 57 1))
1 1 2
55. Vespula lewisi Cameron (7 B AX £2F)
1 1
57. Andrena (Mitsukuriella) fukaii Cockererr (7 H A & A ~F3F)
1 1
58. Andrena sp. (e A7 3570 18) _
1 1 3 2 2 1 10
61. Lagioglossum sp. (a+.3F0 1%)
‘ 1 1 2
63. Ceratina (Ceratinidia) flavipes Switu (FAE Y ¥ & A F1F)
1 2 2 5
66. Apis mellifera Linne’ (3 V.35)
1 1
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Table §. Species of insects and hourly catch in apple orchards during 1966 (orchards—A)
Time 8 9 10 11 12 1 2 3 4 5
Temperature (°C) 13.0 17.0 19.6  21.4  22.0 22.5  23.5 23.9 23.0 21.9
Humidity (%) 74.5  62.5 46.0 450 42.5 40.5 38.0 340 340 36.0
Species Total
1. Misumena tricuspidata Fasricivs (7 27%)
1 1
15. Eristalis cerealis Fasricius (&=~377)
1 4 13 12 13- 19 24 7 5 1 99
18.  Helophilus wvirgatus CoquiLLerr (7 ¥ 7 b3 7 7)
2 5 9 7 14 5 3 1 1 47
19. Melaonstoma scalare Fasriaus (R Y ¥ eI xh77)
1 2 1 1 1 1 7
25. Sphaerophoria menthastri Linse’ (e 2587 7)
1 1 1 3
26. Syrphus japonicus loew (re35 %7 7)
, 1 1
30. Sepsis sp. (v¥hRy.A=D 118 ‘
1 l
31. Sepedon sauteri Henper (e¥ FHF +.izx)
1 1
35. Hylemyia platura Megigen (& x.i1=x)
1 1 1 3
36. Muscina stabulans Farvex (F4 =.3ix)
1 1
37. Calliphora lata CoquirLerr (F#*7 w.ix)
1 2 1 1 1 6
38. Lucilia caesar Linne’ (¢ v.iz)
1 1 2
39. Protophormia terraenovae Rosineay-Desvoioy (/9 #F v.i=)
1 1
44. Cafdiophorus subaeneus Eveuriaux (Z mod 22 %)
1 1
57. Andrena (Mitsukuriella) fukaii Cockerer (7 #4 & A ~F.1F)
1 1 1 1 4
58. Andrena sp. (e A~¥.iFD 1)
1 2 1 1 5
59. Andrena (Micrandrena) sp. (e A ~F.350 1 1)
1 1 l 2 1 l 7
61. Lagioglossum sp. (ar~r.ix0 18
1 1 2
63. Ceratina (Ceratinidia) flavipes Suithn (FA V¥ e A F,35)
1 2 1
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Table §. Species of insects and hourly catch in apple orchards during 1967 (orchards—A)
Time 8 9 10 11 12 1 2 3 4 5
Temperatare (C) 16.0 17.0 17.5 18.0 19.0 19.0 19.2 19.0 16.8 16.0
Humidity (%) 56.0 54.0 46.0 38.0 39.0 40.0 - 40.0 38.0 39.5 40.5
Species Total
8. Craspedometopon frontale Kerresz (kv 3 X7 7)
1 1 1 3
9. Chrysops japonicus Wiepemany (72 22357 7))
1 1
10. Bombylius major Liwse’ (K= —FY U 77)
1 1 1 1 4
12. Didea alneti Fairen (Ve 35527 7)
1 1 2
14. Epistrophe balteata Dreeer (kY v 327 7)
1 1 1 1 4
15. Eristalis cerealis Fasricivs (V=347 7)
1 1 4 5 7 4 7 7 2 2 40
18. Helophilus wvirgatus CoquirLerr (7 7+ ~77 7)
2 4 10 10 20 5 8 3 3 65
19. Melanostcrma scalare Fasricius (Y ¥r5x77)
1 1 2 2 2 1 2 11
23. Rhingia laevigatin Loew (A~FFHh 377
1 1
25. Sphaerophoria menthastri Liwne’ (v Av 35 x77) ,
1 4 5
28. Syrphusv vitripennis Meicen (2 H X/ e 557 7)
2 2
37. Calliphora lata CoquiLrerr (FF* 7 =.ix)
1 1 1 2 1 1 1 1 9
38. Lucilia caesar Linng' (Fv.ix)
1 1 1 1 1 5
57. Andrena (Mitsukuriella) fukaii Cockeretr (7 H A b A~Fo3F)
11 1 3
58. Andrena sp. (v A7 350D 1)
1 2 1 1 5
60. Lagiaglossum sp. (a2~ 50 1%)
1 1 2
63. Ceratina (Ceratinidia) flavipes Switn (¥4 EY ¥t 2 ~F, %)
1 1 1 3
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Table 7.  Species of insects and hourly catch in apple orchards during 1968 (orchards—A)
Time 8 9 10 11 12 1 2 3 4 5
Temperature (*C) 1.51 16.0 18.0 19.0 19.7 20.0 20.2 19.8 19.0 18.5
Humidity (%) 63.0 51.5 440 40.5 345 29.0 230 17.0 16.0 17.0
Species Total
10. Bombylius major Lime’ (€m—FY) 77
1 1 1 3
12. Didea alneti Farren (Y 35277
1 1 2
15. Eristalis cerealis Fasricius (¥=377)
‘ 8 12 12 18 10 7 15 4 86
18. Helophilus virgatus CoquirLerr (77 b~ 7 7)
3 7 5 9 6 6 4 40
19. Melanostoma scalare Fasricivs (R ¥ e 3 x77)
1 1 2
25. S,Jberophoria menthastri Linve’ (v Ak 5 &7 7)
1 1 1 4 7
26. Syrphus japonicus Loew (Fe3x77)
1 2 3
37. Calljphora lata CoquiLLerr (AF 7 m.3ix)
1 1 1 1 4
57. Andrena (Mitsukuriella) fukaii Cockreer (7 24 b 2~F315)
1 1 8 3 5 5 4 1 28
58. Andrena sp. (e A~F 350 1%8)
1 2 4 3 3 1 1 2 17
59. Andrena (Micrandrena) sp. (& A-~F.3 %@1?;@)
1 2 1 1 1 6
60. Halictus sp. (a~+i5018)
1 1 2 1 1 6
61. Lagioglossum sp. (ar¥-350 1)
_ 1 1
63. Ceratina (Ceratinidia) flavipes Swmith (FFE Y ¥ A3 35)
1 4 6 3 2 2 1 19
66. Apis mellifera Liws’ (3 5%)
1 3 8 10 22 15 14 3 76
67. Apis cerana Fasricivs (=Hh v 3IV.%)

1 1 1. 1
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Table §. Species of insects and hourly catch in apple orchards during 1969 (orchards—A)
Time 8 9 0 11 12 1 2 3 4 5
Temperature (C) 14.8 16.3 16.5 21.0 24.0 25.6 26.0 22.0 21.0 20.0
Humidity (%)  80.0 75.0 66.0 56.0 44.( 35.5 35.0 34.5 37.0 38.0
Species Total
14. Epistrophe balteata Deceer (hV e 35 &7 7))
1 1
15. Eristalis cerealis Fasricivs (v=~377)
4 11 17 14 12 19 7 8 4 96
18. Helophilus wvirgatus CoquitLerr (7Y 7 bo~d77)
1 3 3 4 2 1 1 15
19. Melanostoma scalare Fasricius (R ¥e 587 7)
1 1 2 1 5
29. Gn. sp. (:3=011)
1 1
34. Fannia scalaris Fasricivs (2 77 vk AAf =-312)
1 1
35. Hylem}/ia platura Meigen (& FH-3x)
1 1
37. Calliphora lata Coquirrerr (F# 2 m-3x)
1 2 7 2 1 2 4 1 20
38. Lucilia caesar Linne’ (Fv-3izx)
2 1 5 3 7 4 1 3 26
46. Propylaea guatuordecimpunctata japomica Tuussere (b AH A ) 3 F VI V)
1 1
49. Nipponovalgus angusticollis Warernouse (k5 X~ F A7 D)
1 1
57.  Andrena (Mitsukuriella) fukaii CockeriL (7 54 & A~F-3F)
1 1 1 3
58. Andrena sp. (e A~F 57D 1)
1 1
63. Ceratina (Ceratinidia) flavipes Suimn (FHEY ¥ e 2 F3F)
1 1 1 3
65. Xylocopa appendiculata circumvolans Swmimn (7 <=-1F)
1 1
66. Apis mellifera Linne’ (32 3%) _
1 3 5 2 6 1 1 1 20
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Table 9. Species of insects and hourly catch in apple orchards during 1970 (orchards—A)
Time 8 9 10 11 12 1 2 3 4 5
Temperature (C) 13.5 145 17.0 17.0 18.5 17.5 17.5 16.4 15.0 14.5
Humidity (%) 79.0 83.5 75.0 66.0 63.5 67.0 66.5 68.5 ‘68.1 72.0
Species Total
15. Eristalis cerealis Fasricius (=37 7)
2 11 13 10 11 6 3 3 59
17. Helophilus sapporensis Marsumora (F-2D 7‘~‘/7"1~/\7;7‘7')
' 1 1
18. Helophilus wvirgatus CoquirLerr (7 ¥ 7+~ 7 7)
4 3 1 3 2 2 2 17
19. Melanostoma scalare Fapricivs (Ghorvyve3x77)
1 4 4 4 2 2 1 1 19
20. Mesembrius flavipes Matsumura (=7 ¥ 7 b AFT7T7)
' 1 1
25. Sphaerophoria menthastri Lisne’ (B AE 35 ZT7F)
3 2 5
32. Minettia longipennis Fasricivs (¥ 7 7 r.iz)
1 1
37. Calliphora lata CoquiLLerr (FF 7 r.3ix)
2 4 4 2 1 1 1 15
38. Lucilia caesar Linne’ (¥ v.3iz)
3 1 4
41. Gn. sp. (¥ F13=D 18
1 1
57. Andrena (Mitsukuriella) fukaii Cockererr (7 4 & 2 ~F,3F)
2 2 3 7
58. Andrena sp. (b A~F.3570 1)
3 3
59. Andrena (Micrandrena) sp. (e 2~3.3i50D 1%)
3 3
65. Xylocopa appendiculata circumvolans Suita (7 =.3F)
2 1 2 5
66. Apis mellifera Linse’ (3 V.35)
2 4 2 1 9
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Table 10. Flowking time and weather c¢hditions in orchards B.
May)
apple of Flowering year
kinds conditions 1965 1966 1967 1968 1969 1970
flowering - 16 8 5 5 9 10
jonathan full bloom 2008 1302 10(8) 1140 1203 1309
falling 24 19 16 22 15 18
flowering 21 12 11 8 10 12
Ralls full bloom 25 1748 15 14 14 16
falling 29 22 23 24 16 21
American flowering 18 8 7 3 6 9
summer full bloom 21 1100 11 6 11 12
Pearmain falling 25 16 15 18 13 7
flowering 18 9 8 4 2 8
Indo full bloom 23 13 10 8 10 12
fallind 26 19 15 13 12 17
Starking flowering 18 11 9 6 9 11
o full bloom 23 1363 13 10 11 13
Delicious falling 2% 17 18 17 14 18
flowering 26 9 8 8 9 11
Huzi full bloom 29 14 13 8 10 y 15
falling t 17 17 12 12 18
Survey of weather O @ O O @ O
%
average of wind velocity 2.4 1.6 1.8 1.7 3.0 1.1
( ) survey (O fine weather # June
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Table 11. Specils of insects and hourly catch in apple orchards during 1965 (orchards—B)
Time 8 9 10 11 12 1 2 3 4 5
Temperature (°C) 14.5 15.5 16.3 17.1 18.5 19.5  21.0 ) 21.3 22,0 21.0
Humidity (%) 60.0 55.0 58.0 55.0 53.0  50.0 48.0 47.0 46.0  46.0
Species Total
15. Eristalis cerealis Fasricius (=3 77)
1 4 6 3 2 16
16. Eristalomyia tenax Lisne’ (~F+77)
1 1 2
19. Melanostoma scalare Fasricius (R¥ Y YeSx77)
5 10 5 3 23
22. Metasyrphus nitens Zerrtensteor (F3IFT e S X TS)
1 1
25. Sphaerophoria menthastri Linneg’ (e 23527 7)
2 2
35. Hpylemyia platura Mercen (& F.3=x)
1 1
44. Cardiophorus subaeneus FErLpuriavx (Z vz 2vF)
1 1
45. Harmomia oxyridis Pauas (F Y F 7 AY)
1 1
53. Polistes fadwigae Dara Torre (7w 7V FH157)
1 1
57. Andrena (Mitsukuriella) fukaii CockereLr (7 H 1 & A ~F3F)
1 1 2
58. Andrena sp. (v A 3701 )
1 2 1 4
66. Apis mellifera. Linng’ (3 ¥ AF)
1 1 2
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Table 12. Species of insects and hourly catch in apple orchar cl%’during 1966. (orchards—B)
Time 8 9 10 11 12~ 1 2 3 4 5

Temperature (°C) 10.4  13.4 16.0 17.4 18.4 17.0 18.0 18.4 17.2 15.2
Humidity (%) 55.0 51.0 38.0 340 340 520 52.0 50.0 540 580

Species Total
15. Eristalis cerealis Famricius (¥ =~3>77)
1 1 1 1 5 3 1 1 1 15
18. Helophilus wvirgatus CoquiLterr (7 ¥ 7 b3+ 77)
1 1
19. Melanostoma scalare Fasricius (G vy ¥ e 327 7)
1 1 2
25. Sphaerophoria menthastri Lisne’ (e AeF £ 77)
1 1
26. Syrphus japonicus Loew (¥ e3x277)
2 2
35. Hylemyia platura Meicex (& &-31=)
1 1
37. Calliphora lata CoquiLLerr (F A 7Z7 r.A=)
1 1 2
57. Andrena (Mitsukuriella) fukaii Cockerern (7 4 b A~ F.3F)
1 1 2
66. Apis mellifera Linne’ (3 V-3F)
1 3 5 7 2 1 19
Table 18. Species of insects and hourly catch in apple orchards during 1966 (orchards Ralls)
Time 8 9 10 - 11 12 1 2 3 4 5
Species Total
9. Chrysops japonicus Wietiany (78 2257 7)
1 1
14. Epistrophe balteata Deseer (KY€ 527 7)
1 1
15. Eristalis cerealis Fasricius (V=37 7)
1 2 4 2 2 3 7 21
16. Eristalomyia tenaxz Linng’ (37 7)
1 1
18. Helophilus wvirgatus CoquirLerr (7Y 7 b ~+77)
1 1 2
19. Melanostoma scalare Fapricius (hory v e 5&277)
1 i
21." Metasyrphus corollae Fapricivs (7 X4 v 5877)
, 1 1 2
25. Sphaerophoria menthastri Lisne’ (e Av 327 7)
1 1 Q
35. Hylemyia platura Meicen (& Xx.1=x)
1 1
38. Lucilia caesar Linye’ (Fv-3ix)
1 1
57. Andrena (Mitsukuriella) fukaii Cockererr (7 H 4 & A~ F 1)
66. Apis mellifera Lisne’ (3 Y .3F)
1 2 2 4 1 3 4 5 22
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Table 14. Species of insects and hourly caich in apple orchards during 1966
(orchards Starking Delidous)
Time 8 9 10 11 12 1 2 3 4
Species Total
10. Bombylius major Lane (Er—F¥YU77)
1 1
15. Eristalis cerealis Fasricivs (¥=-~377) ‘
2 2 3 2 1 1 2 13
18. Helophilus wvirgatus Caoquirterr (7 ¥ 7 b ~377)
1 1
21. Metasyrphus corollae Fasricius (78 F2 b3 277)
1 1
26. Syrphus japonicus Loew (¥ b3 X7 7)
1 i 2
57. Andrena (Mitsukuriella) fukaii CockererL (7 H4 & 2 ~73F)
1 2 1 4
58. Andrena sp. (v 2350 1%8)
1 1
66. Apis mellfera Limng’ (3 .3%)
1 1 1 1 1 2 7
Table 15. Species of insects and hourly catch in apple orchards during
(orchards American Summer Pearmain 1966)
Time 8 9 10 11 12 1 2 3 4
Species Total
15. Eristalis cerealis Fasricivs (/=57 7)
1 1 2 17 7 4 4 1 37
19. Melanostoma scalare Fasricivs (R ¥ e 3527 7)
1 1 2 1 5
25. Sphaerophoria >mentha.stri Linvg” (AL 52T 7)
1 1
49. Nipponovalgus angusticollis Warernouse (b F Z~F A7 Y)
1 1 2
57. Andrena (Mitsukuriella) fukaii Cockererr (7 H A4 b 2 ~F3F)
1 1
66. Apis mellifera Lixng' (3 2.3%)
1 1 2 3 4 11
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Table 1§. Species of insects and hourly catch in apple orchards during 196% (orchards—B)
Time 8 9 10 11 12 1 2 3 4 5

Temperature (C) 15.0 16.0 17.0 16.0 16.0 16.0 16.0 17.0 17.0 17.0
Humidity (%)

67.0  65.0 62.0 63.0 650 62.0 60.0 60.0 57.0  60.0

Species Total
15. Eristalis cerealis Fasricivs (V=37 7)
1 1 2
16. Eristalomyia tenax Linxg’ (~377) A
2 1 3
18. Helophilus wvirgatus CoquiLLerr (77 +~F77)
1 1 2
19. Melanostoma scalare Fasricivs (hoYve5x77)
2 3 1 1 7
25. Sphaerophoria menthastri Limve’ (v AvSa275)
1 1
27. Syrphus ribesii Linye’ (Y= bre35277)
1 1
35. Hylemyia platura Meicen (& F.31=x)
1 1 2
38. Lucilia caesar Liwnne' (F v.iz)
1 1
50. Oxycetonia jucunda TFavpermann (27 F -~ a7 Y)
1 1
54. Polistes chinensis antennalis Psn.sz (7227 oFrHis)
1 1
51. Andrena (Mitsukuriella) fukaii CockereLL (7 A b 2 ~F.33)
2 2 2 1 7
58. Andrena sp. (e 23501 %)
4 1 2 3 1 2 13
65. Xylocopa appendiculata circumvolans Smitn (7 =.i%)
1 1
66. Apis mellifera Linne’ (§7.3%)
3 5 3 3 10 1 1 26
68. Bombus ignitus Switek (7w = A~F3F)
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Table 17. Specier of inrectr and hourly thch in apple orchards during 1968 (orchardr—B)
Time 8 9 10 11 12 1 2 3 4 5
Temperature (°C) 15.6 16.5 18.7 21.3 22.0 22.1 22.221.7  20.5 19.5
Humidity (%) 75.0  52.0  43.0 380 30.0 30.0 28.0 25.0 25.0 26.0
Species Total
15. Eristalis cerealis Fapricivs (v/=~F77)
8 7 15 25 24 5 5 1 90
25. Sphaerophoria menthastri Lisse’ (b A F 27T F)
1 1 1 3
26. Syrphus japonicus Loew (¥ !: SEx77)
, 1 1 | 2
57. Andrena (Mitsukuriella) fukaii Cockererr (7 H 4 b AF.35)
2 1 5 5 3 1 17
58. Andrena sp. (e A~FSFD 1)
3 3 5 7 4 6 3 1 32
59. Andrena (Micrandrena) sp. (e A~3.350 1)
1 1 3 4 8 3 5 2 27
60. Halictus sp. (a .3+ 1f)
1 1 2
61. Lagioglossum sp. (a3 ~3.3F0 1)
1 1 1 1 2 1 7
62. Osmia cornifrons (Ravosdowsk1) (= 4 3.3%)
1 1 1 3
63. Ceratina (Ceratinidia) flavipes Smitn (FAEY ¥ A F,3F)
1 1 3 2 3 1 1 12
66. Apis mellifera Linng’ (3 V.35F)
5 4 12 6 4 1 32

a~FAFRORBRAEIZ L, Fi-Osmia corni-
frons Ravoszrowsk1 DIRE Dk o7cZ L1X, T OMH
EHTHEFBOBARERROR LN TV b T
iy, RBBRCiRD OREY RS ISR L OWTE
FLBbhbhbe

ANFAFBEOITNF LA D DEEIL Apis me-
llifera Linne’ & Andrena sp. 11 % 14. 1% &>\
Andrena (Micrandrena) sp.D11.8%, %7 Cera-
tina (Ceratinidia) flavipes Smitu DFFE DS 5
ToZ bbb,

19694 (Table 1§) iXRIF L i3 ¥ ~7c <M RIZL
TYRERROBEENEETHLDIOIM L, EHERER
TR TN 2 BERRETHOLTH o1, Lin LA

mdlifera Lisne’ D HH 5 EIEIT8.8% Th - TEL
CEHELSBFEEINTV 3, HIFREEDV ) 57 Erista-
lis cerealis Fapricius 2 PR BMMN B 5 6.3% %
> & 7= Sphaerophoria menthastri Linvg’ @ % i
ST L HFERE VR I S0

19704 (Table 19) D%k ¢ &£ BOMERIL 3 B 7811
BEREL. RECEIEMCHD LI Apis melli-
feraLinne’ 32460 41.3 %% 57, BIEHREOD M
~7c Eristalis cerealis Fasricivs i3 ML T4
kD33, 3% % TS OTE R R OREIX D 510

(3) BFRHBRIOIAE R BRI

RKEOFRAFIKEN T H2ESFIL AR BT H
5y v IEMKE IR e oV THE LIcERIX
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Table 1§. Species of insects and hourly catch in apple orchards during 1969 (orchards—B)
Time 8 9 10 11 12 1 2 3 4
Temperature (°C) 14.0 15.0 15.4 18.8 21.0 23.0 21.8 19.8 17.0
Humidity (%) 60.0 55.0 41.0 32.0 23.0 21.0 20.0 24.0 33.0
Species Total
14. Epistrophe balteata Deseer (kY v 327 7)
1 1
15. Erstalis cerealis Fasricius (=37 7)
1 1 3 4 1 1 11
16. Eristalomyia tenax Linng' (377"
1 1 2
18. Helophilus wvirgatus CoquirLerr (77 b+~ 7 7) '
1 1 1 3
24. Sphaerophoria formosana Marsumura (RV e 2e 35577
2 2
25. Sphaerophoria menthastri Linne’ (e 2eF X7 7)
2 4 1 1 1 1 io
35. Hylemyia platura Meigen (X %.i1zx)
1 1
41. Gn. sp. (¥ FV=0D 18
1 1
48. Maladera japonica Morscuuksky (¥R — Fa k)
1 1
50. Oxycetonia jucunda Faiprrmany (2 7A/ v+ A 27 Y)
1 1
58. Andrena sp. (e A3 50 1fE)
1 1 2
66. Apis mellifera Linne’ (3 9.35)
11 23 32 28 19 11 3 127
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HEREYER LIz, 2 DHROBETILRERA A : HLIB(F— 1)
fx G TFELREEI VY TEB, »5w Sl (G)

MANCET D Z 2 0nE L, KEODVERIEFEHHIKT
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Fig 1. Insect collecting stations by area
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Table /9. Specier of insects and hourly catch in apple orchards during 1970 (orchards—B)
Time 8 9 10 11 12 1 2 3 4
Temperature (C) 13.0 13.6 14.2 19.2 21.5 22.3 24.5 23.1 18.8
Humidity (%) 85.0 79.0 74.0 37.0 37.0 37.0 55.0 50.0 67.0
Species Total
2. Bothrogogonia ferruginea Farricivs (Y <=7 vt 3 2.34)
’ 1 1 2
12. Didea alneti Faren (~DV e F &7 7) ‘
1 1
15. Eristalis cerealis Fapricivs (=37 7))
3 1 1 6 1 3 1 1 17
19. Melanostoma scalare Famriciuvs (Ghoy¥ve s &7 7))
3 3
22. Metasyrphus nitens Zerrerstepr (F Ik v e FET 7))
1 1
25. Sphaerophoria menthastri Linng’ (e 23557 7)
1 1
4.  Gn. sp. (¥ FYA=018)
. 1 1
56. Camponotus herculeanus japonicus Mayr (724 A7 1Y)
1 1
58. Andrena sp. (v A~FF0D 1)
1 1
63. Ceratina (Ceratinidia) flavipes Smith (FAEY ¥ b 2 35)
1 1
66. Apis mellifera Linng’ (3 Y/35)
1 1 2 6 5 7 22
than. Ralls. Delicious 23F Th 5%, Huzi OFHEE PHICTE L7CIERIC 3 - TR E T OB 2 & TR

WAL A Th b, 3% B 13 Orchard grass & White
clover DIEWEMNRR HIL5,

NapF—1, F— 2 BHERIAEALDET. 2kn
OBFh A EEET, FRKHECETIh TS, A
HERt2 Jonalin & Ralls 233G F 0 Delicious. Indo
PRI TV Do HPEE EBIX Orchard grass DE4
BENRE DD

EHEINPFBRER L b X HICEI § Bt icBRnc
LAY vIRETEEOEEIKBCEEND BELE
OEML Jonathan Tl - TEHET O Huzi 3EHEINT
Who 1EEEY Orchard grass WX AEAERETH
%o

EBEQRAROBHHIKICEH - T, FRITOR 3. 1n
odt HURERD ¥ v T B TCHREY R AT, BRI

L, FERPRCHEEL, BEm59%m OEMILICES, fED
MBI PELOKE W B 5, MEERI
Delicious 23F T, = D5y, Ralls. Indo
DEMDIF Huzi EEER T Twd, LEFER
Orchard grass ic I 5B ARIZTH 5,

BIR(D), BEEJ), &7 8K, ZRIRFEFEmih 5K
HHIFTE - T, Vv IEEZ OKEO R SEREE
ENTWBDOREV. ZD IR 5 BAEEIX
FhbKEMED LIS - T, EEEFEH L Orchard
grass IZ X HEEAFREE, REOHKIL Jonathan. Delici
-ous. Ralls 2F T, i American Summer Pear
-main. Indo BE I T 51T, BT Huzi ©
BREEFHNE b5,

TO LS IR B\ TREY B4R,

Jonathan.

Rideo A
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Table 20. Species of insect collecting stations by area
Species A|B{CID|E|F-IIF-22G[{H|1{] K
1. Mismena tricaspidata Faericivs (~F 7 E) 1
2. Bothrogonia ferrugiea Famricius
(Vv=/wtrtza.ig) 1
4. Pieris rapae crucivora BoispuvaL ‘
(2vvmsa9)| 1
5. Celastrina argiols ladonides Oe L’Orza
(Y v ) 1
6. Lrcaena phlaeas daimio Se1rz (= 3) 1
10. Bombylius majnr Lisng’ (e m—~FY Y 77) 1311
11. Cheilosia sp. (ze~+77D 1%
14. Epist rophebalteata Droeer (V¥ 5 27 7F) 1 1
15. Eristats cereaalis Fasricivs (<~ F77) 1112 41 21 2 1 51 31 21
18, Helophilus virgatus CoquiLLert
(77 brna777) 11 1
19. Melanostoma scalare Fasricivs
(Ryoves277) 3
22. Metasryphus nitens ZgrTERSTEDT
(Fidhoes3277)] 1 2
24. Sphaerophoria formosana Marsumura
Ghyvexresx77) 1
25. Sphaerophoria menthastri Lisng’
(exe3877) 1
32. Minettia longtpenns Fapricivs (¥7 7 m.3x) 1
35. Hylemyia platura Mgices (& %k.31=) 4
38. Lucilia caesar Linye’ (F v.3ix) 1
42. Cantharis oedemeroides K1esenwerTER
(2E€THCavhA) 1
43. Malachius prolongatus MorscuvLsky 1
(=FT7HTavh 14 F*)
45. Harmonia oxyridis Parras (5 F 9 &) 2
46. Propylaea guatuordecimpunctata japonica
Tuuneere (B 2h A2 aF v Y) 111
48. Maladera japonica MorscruLsky
(Er—Farx) 1 2
51. Phyllopertha pubicollis Warerouse
(F5/7F%1 vaHFx) 1 1 1 1 1! 2
52. Lampsomeris sp. (Y F.350 1) 1
571. Andrena (Mitsukuriella) fukaii CockereL
(7A4 e xnFAF) | 1
58. Andrena sp. (v A~ .370 ] 1#) 7t 211 1
59. Andrena (Micrandrena) sp.
' (ertnr 25018 2| 6| 3| 2 1
61. Lagioglossum sp. (a ~F.iFp 1%E) 2
63. Ceratina (Ceratinidia) flavipes Suirn .
(FAEY T e 2 7) 1 3] 21 41 3
64. Tetralonia nipponensis Pergz
(=hverriHs) 1] 1
65. Xylocopa appendiculata cireumvolans Suiru
(7=2%) 111
66. Apis mellifera Lisne’ (3 v .35) 36 |18 |34 | 34 2 18 )13 25110
Total 54148150 (43| 8 4| 1[20/28/10/331!17
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B. C. DoMWL E LB COSHEERFIEE
TRENRR LR, EEATIZABEMNLE, BETIIZY
f, C. DETENEN THOREN D - T 4 HfitE
Lo Apis mellifera Linne Thoto, W
BEERDTO B R E MBI Eristalis cerealis
Fasricius THH, EMNCZABEEREL S 10 =
DHUR JsF BEHER R DX e WM FUAE & 53
BERTSHY, ZLRBEEERROEN TR+ 78E
DOEDIEEVHE L, F£5 Pollinator o #d b 212
ENTWBLHD LB N5,

DERBROFRE hRRIFVCEHB, E, F—1,
F—2,G. k50 2EOREREY RS 2, %0l
BRHDY) vIREABEEEE SRR LT, HER
BEXBD CEBEThH o M TLF—1, F—2%&
LU GREI I W T HEIZO & LVSREE TS b, poll-
inator DELWARBRE TR LD 22 b HEGET
A5 LT Apis mellifera Linne’ DFIENR B SHRT
pollinator D EMNE XN TV 5,

RO T D HIERRBIIHBENBETH - T
HEo8#, IMos5#E JE7H#, KHES§EOREN
BYH, TORBLEYIFEYRV-AOBEIIVTRD
Apis mellifera Limve’iT L - ThHD LR TV B, 4
RIS U TRED S - 1o @RI BRI Eristalis
cerealis Fasricius ’G&;%iﬁ%ﬂ‘]ﬂd«‘ﬁ‘of:g Bito
MERURD v v TR BT, KEFCERE I
30 vIRHoOBIEERERBRRAERTH I Z LT~ T
AFEFEOPNZ ERBIT BN B,

@) PFERREEBEO¥E

19622 6 9 Fflic otz » TR—HIR, FAEETS
HIREIE CIRE SN HIERB OB DWW TEE L
#R% Table 21 KR Lo ¥BEHCHETS 2 HK
TR AHEEE LIciER % Table 22 & Table 23w/
Lo

CORRENSHIHTA L 51, Table2l o0&k & L
TEXBEOX I EINHEBRER L, KABERR
Thb, BHRRERHOLWCHEE, FABEHRE)
W2 ¥ % ~7to Pollinator £ LTHEB, WEBERD
HENRKRELIBECEETHLIANLERZT, IHK
FORBXRFTLL, WNHABRROENLTIE, va
s FA=FORROEDZEFT VAR EL, L
Eristalis cerealis Fasricius OREBNRE L L
I, ZFHCERPWCSHLTNDI LD, )V vyTD
Pollinator & LTEELBEAHDFREL VD L% D,
¥ 7z Helophilus virgatus CoquiLLerr DEERD S
WEEhh, BREORED OBZ L2MEX B2, H

Table 21. Assortment of flower-visiting insects

Collected in apple orchards

Order Family | Genus | Species

Arachnnida| Araneae 1 1 1
Insecta |Hemiptera 1 1 1
Lepidoptera 4 5 5

Diptera 12 28 34

Coleoptera 6 10 10
Hymenoptera 8 13 17

Total 31 57 67

Table 22. Assortment of flower-visiting insects
Collected in orchard A.

Order Family | Genus |Species
" Arachnida | Araneae 1 1 1
Insecta |Lepidoptera 3 3 3
Diptera 11 28 29
Coleoptera 4 5 5
Hymenoptera 5 7 11
Total 24 44 49

Table 28. Assortment of flower-visiting insects
Collected in orchard B.

Order Family | Genus | Species
Insecta |Hemiptera 1 1 1
Diptera 4 12 15
Coleoptera 3 4 4
Hymenopterz 7 10 13
Total 15 27 33

I8 - BEC AR SN TERER ROV Ee 5%
7 7O TIE Melanostoma scalare Fasricius
REHTHREZIN, FLEFOREREDOLZVWHENDL
Pollinator & LTORENRRIN TS L Bbhud, »
B ely, Calliphora lata Coquirrerr. Luci-
lia caesar Linve’' DR E BOEVIRENDER LO&
HREETHH, REFEERE LTOMBEREIN
Do XDIER, YasHA=BRRLLTUFRLDAT
SERIRL L
BRABERSHDS BT, s~ 58, a3~y
RFRL veRAYAFIFE, (v AFHORRE MY
ELTw3, = OignC, Apis mellifera Linne’ix
W, FHPMLTREIN TV 32, E9RATIHE
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RONADI S B, LOIMNC & > TEINT bR E
EBINTL B0 ElernF VY AFED Osmia cornif-
rons (Raposzxowsk1) {I—H&IC pollinator & L T D §E
HOBNZ ERALNRTVWAR, § v A FFAECAL
HERENRESINTL %o EROBAEOBRERRD
S WA RETFRI Y, —#C Popula-
tion IMEWERICH Do YR AL AFAFHOENTD
Ceratina (Ceratinidia) flavipes Suitn 2 ~F .38
58t Halictus sp. Lagioglossum sp. b A-~F A
FEHe 35t B Andrena (Mitsukuriella) fukaii Co-
ckereL. Andrena sp. And¥rena (Micrandrena)
sp. TERMCIHISBECER SN DS, FrLRE
SN TEERER YR LT 20
SEFCHBABRERORITE I THERL LTL
Anthonomus pomorum Linneg’. 2 # F & B4 X
BmErhEoER: LTEERSh S, AR, ¥4
BEORRREE - CLEE, BLdEDHTHL, TEREAN
DBEDITE T Ve EXDND, 1ol ER, 7
= 7=%o Misumena tricuspidata Fasricivs D
FIHERRLILE -1 PR, THbbIERR
DHERLVIBENDLEELERYI DD LEL B0
B 2 IR TOLBEY RS & Table 22 D AES
ilT BBA L, Table 3 O BES L Ti3dic b BiE

R LT Do ABBTREDCSL -7 2L, BB

BRiz, BEBTIREIR TV, Z OXHEBES
TRENB LNERABRRAIAES CREESL T
BWve ZOZEXBOTHDLEOHIBREOEEYES
FHD LN OURABT IR - T Do FiRE b DA
B, BRABERCIAERNETHLL, ABBRET
BB ABERREEGTH - TEEHERCEL, BES
TR ZOAEBTERCSY, LLA FAFHTIS
BRSBTS Do

6) PHiERRELEOIRA

FERROBNED IR 2D 2 &4, XOREN
%, FIRE» LR TLEBHTERRI L vbhdi b
Tolvo Lichio THERTS 2 HIROHERICOWT, 2K
REBC SO DEAD L RIBEMIRA 24 RN Table
284 JRR Lizo Table A ARSI HEE T S
-, 1{LTi¥, 1962$‘_—‘—‘|7‘F77H: Scaptomyzafallida
ZeTTersTEDT Cd » 708, 19635~ 4 54X Apis melli-
fera Lisve’ X - T H & bivfco Las1 19654 LARE
Rz 77 =BOoRRCI-THEDLR, 1967FED
Helophilus virgatus CoquiLterT R\ TILH I
Eristalis cerealis Fasricius I X - ThHDLR T
Do 2BITHEL, ~=BRBRLTETVS, 3K

7o o T T Apis mellifera Linne’ LSt ~5 45
BB, 4B -TH 7778, ~7 5K »
=HRT L > ThHDLN T D,

BREOR - BEFORER (Table 25) LARE L %
VEBHEAYRICLUT 1T Apis mellifera Linne’ 2
Lo THD LN TWBENSE N, LI L 2T Eris-
talis Cerealis FA.BBICIUS DEDDENE N, ABRS
TIfBHTHRIC 7 AFER, ZI TR 2R
LIAEL S - T, HIEH population DE\ = & AH34FE
A %o IfMLTF4LTIE~ 7L, ~+77HCX
> ThadbR, ~=HIRbhir o7,

IOz enh, ANIHEAAINI Apis mellifera
Linve’ A O BREEOHIERR E L UL IHH, v 2
s HA=RE R Eristalis cerealis rasricius 2R
LB h Y, 2w Helophilus virgatus CoquiLLEeTT.
Melanostoma scalare Fasriciuvs. Sphaerophoria
menthastri Linne’ 300300, FFERNCERES
» Calliphora lata CoquivLere. Lucilia caesar Li-
we'l, KBRRROTFERBED > AFHZL 5T
B SN AHERRIEREN LEELRREOYRLT
WhEWwx k5,

6) FHIERROFELEE

19654 1> 519701 bo7e B 6 FRIDERIEBIC S\ T
Table 2013 #EE % 2 HUIRREFBT KT 22 EER
DWTOREKE, Fig2. 3k ARREROS -1
NFAFESEE T T IEHIBEOVTURL, 2O
RN BT X 51 Table 2604 AR Tt 2 ES
L H1968FEMNELLEL, DWW TARBOBRAIZ1966%E
219694, BEBIC I\ TIX1967TE L, 19695 i HEHY
HEHMEINTVEA, HME LT~ 2F0 & KHEH
DER L2h 5 L Bbhb,
Fig 21CR Lic <7 78 5 IV TR & 19654~
674, 19697 LU 1970 D 2 ¥y FOEWE I
2%, 1968FDBHATE LS HFETRICL T2, M
OEMER M, &F: LTIOFEXELT, Zo0f
~NFAFEDOEBHAEE ST Do TDHMT Apis
mellifera Linne’ D& N7z LI A LTH AAOER
BHFOIBH, B0 4B RFCEDIEATH -
b, KELHCLCREECHGENALED L, B
Eozihtbh, BEX§EMO S bR IK<FiH33.6%
R LTV 5, KERZEBORKEEIL16% (FH¥ 4 1%
) Th-T, RIKFTERECSLY, - OFEOMIELMI
R REOFRBECEB LIS 228, ~F AFHOEH
ZELAEDLTIDEBbNS,

—F~rT7 7TRIBTE, RBRZEHo VBRI
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Table 24. Ranking of flower-visiting insects according to importance and
vearly fluctuations (orchards A)
Species and rank
Year
1 2 3 4
Scapto_myza Apis Eristalis Sphaerophoria
1962 pallida mellifera cerealis menthastri
ZETTERSTEDT Linne’ Fasricrus Linng’
28.1 (18.5 (10.3) 6.1
Apis Scaptomyza
1963 mellifera pallida
Linne’ ZETTERSTEDT
(29.D (20.8)
Apis Eristalis Sphaerophoria Hylemyia
1964 mellifera cerealis menthastri platura
Lixve’ Fasricius Linvg’ MEi1GEen
(31.2) (18.D (15.6) - 12.5
Eristalis Helophilus Melanostoma Andrena sp..
cerealis virgatus scalare
Fasricius CoquILLETT Fasricius
(36.2) 22.1) (12.3 (8-8)
1965
Eristalis Helophilus Melanostoma Calliphora
cerealis virgatus scalare lata
Fasricius OQUILLETT Fasricrus CoQuiLLETT
(50.5 23.9 3.5 G.D
1966
Andrena
(Micrandrena)
sp.
G.5
Helophilus Eristalis Melanostoma Calliphora
1967 virgatus cerealis scalare lata
CoQUILLETT Fasricius Fasricius CoQUILLETT
(39.3 (24.2) 6.7 ;.3
Eristalis Apis Helophilus Andrena
cerealis mellifera virgatus (Mitsukuriella)
1968 Fasricius Linne’ CoquiLLETT fukaii
(28.3) (25.0) 3. CoCKERELL
6D
Eristalis Lucilia Apis Helophilus
cerealis caesar mellifera virgatus
Fasricius Linnve’ Linvg’ CoquILLETT
(48.4) 13.4 (10.3 a.D
1969
Calliphora
lata
CoqQurLLETT
(10.3
Eristalis Melanostoma Helophilus Calliphora
70 cerealis scalare virgatus lata
19 FABRICIUS Fasricius CoqurLLETT CoqQuiLLETT
(39.3) 12.7 ai.» 0.0
) dedtes ercentages as against the total catch %
p g

{
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Table 25. Ranking of flower-visiting insects according to importance and
yearly fluctuations (orchards B)
Species and rank
Year ‘
1 2 3 4
Melamostoma Eristalis Andrena sp.
65 scalare cerealis o
19 Fasricius Fasricrus
(40-D (28.5) 1.5
Apis Eristalis
mellifera cerealis
1966 Linxe’ Faericius
“2.2 (33.3)
Apis Andrena sp. Melanostoma Eristalomia
mellifera scalare tenax
Linne’ Faericrus Linne’
(G7.0 (18.6) (10.0) 4.3)
1967 Andrena
(Mitsukuriella)
fukaii
CockErELL
(10.0
Eristalis Apis Andrena Andrena
cerealis mellifera (Micrsndrena) (M itsukuriella)
Faericrus Linne’ sp. fukaii
1968 (40.2) (14.D 11.8) CockereLL
(7.4
Andrena sp.
14-D
Apis Eristalis Sphaerophoria Helophilus
1969 mellifera cerealis menthastri virgatus
Linng’ FaBricius Linne’ CoquiLLeTT
(78.8) 6.3 (G.6) 1.8
Apis Eristalis Melanostoma
1970 mellifera cerealis scalare
Linne’ Faericius Faericrus
(41.3) (33.3 G.9
) detes percentage$ as against ithe total catch %

Table 26. Annual fluctuations in total catch in

onchards A and B

Year | 1065 | 1966 | 1967 | 1968 | 1969 | 1970

Orchards A} 113 ] 196 | 165| 304 | 196 | 150

Orchards B| 57 45 69 | 227 | 161 51

Melanostoma scalare Fasricwys T - T, Erista-
lis cerealis Faericivs Helophilus 'uigatus Coqu-
1LLETT (FER X BENE Ly ~FAFHOEDH O
M ~721968FE % B T4y, Eristalis cerealis Fasricius
RO 2L LABY LTWD, LicR-TZh
LOBBINRBE L R EFHOBERI L A& b -

TR B30 LBbhb,

Fig 307 SFEIEBtix, Fig 2 A#K1968F &
SIEBIBEATEH » CAKAEBER L T2, Z0%
e B 28840 (RBE) ZABICHEK L CFES
BEIX1.5CEDTH -7, BERBIIFES37.3% &
KENREL, REBOREBEIBS (FHEI~48)
A L TR RBOFRBEC b ~ 7o 2 L2375 8]
DIEFHEEDI LD L BB, Apis mellfera Lin-
NENEZ DFE X DI LA19GIFITE L\ EINER L Ty
0%, INHATHERONABRLEL %o

T 7 I3IETIY, Eristalis cerealis Fasricius
TRV TIERNCOWER? S, FXREHIBSH TR
A%, Eristalis cerealis Easricius 1, 7. 355
FERICIBEDEGNE LS HE - TV B ENBRT
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~FAFREFRERREGORENRLD L B,
RIS 6FERHOBRYRD L, BT IFEO
BEHOLSVIRERBEEINDI L NELLN, ¥
o, vasFi=Boin Tt F 7 F7EO Eristalis
Cerealis Eapricius & REE/AEEICHD V5 Z & 48
H3kk 5o

(M) SATERBROBAEEE REBEDRGR

SIER RO BBREHIC OV T2ERERE (BRAD 6
EXHO ) IR TORBEEY Fig4 Rl Thic X
3 ERFEEA L IITEE L C12RIC R SR EEREL
Peak 3R L THEH L T\ %, MR OBEBL LD
3D, AFBICRVCTRFEIRE L BEERT
PR ON D S BERC BB AR EEOREHER . - ©
T CREEBRR bt
EHLITHIERREOBE CREBOR bR ABBID
WTHHFHRAICEEIN CTEERR ., [EHERR

1007
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OREBED B BIEIHC OV TERINCR LR Fig
5 TChbo Figh o Eristalis cerealis Fasricius ¢
CVR1968%5F L 1970F R BRV TH BT 8 BE 3 CIREFTEIR B R
b, REWFEBELYE L CTOT0EYE UIRREE
Bold#Is 52, FRIFK | B FER 1 B0 Peak
DK o DD Peak OFEIZHFORBEEDOKE
WHEEEAEANE bR, 1965F, 19674, 19704
72 £ OFERE O AR LIEBIME- L 5 Th %o
Helophius virgatus Cowvinierr I3, Eristalis
Cerealis Faprivs LR 5T, PERAAORENT 1 R
BEEL, Peak 0ENBFM b —FEEHANRE bhicl o
L LFRIOBEB I D FROBBHNBA THDH LV L
%o Melanostoma Scalare Fapricius IIBEL I E
BEWERE? GHRE LW BB FOEEII WL B
HNbo
D& Fig 607 v =t 28D Calliphora lata

70%

Apis mellifera LINNE

20°C EaN
; U Temperature FA
/ p s \/ 60 Andrena(Mitsukuriella)
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Annual fluctuations in total catch in Orchard A. (1965~1970)



28

100 |

50

100

number

EFREEABSMARST F15

3

60%

Apis mellifera
LINNE

" Andrena
190 “Mirsukuriella)
fakaii COCKERELL

" TCeratina
140 {Ceratinidiad
flavipes Sximn

30 —;\;d rena sp.

Andrena
“Micrandrena)Sp. -

Eristalis
cerealis
Fanricivs
------ Helophilus
virgatus
CoQuILLETT
— —= Melanosioma
scalare

FaBricits
50
Fig 3. Annual fluctuations in
R At A O total Catch in Orchard B
1965 1966 1967 1968 1969 1970 (1965~1570)
fiscal year
30 humidity temperature
o
o e
20 60‘
Orchard A. 5 AN
10 4% 710
0

Fig 4.

Fluctuations in daily activities of
insects in Orchards A and B
(1965~1970 averge)

-20°C

Orchard B.

number




HTER HURREFI MR E I BI T 5 BF%E 29
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Fig 5. Daily activities of major species of flower-visiting insects (SYRPHIDAE)
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Calliphora lata COQUILLETT Lucilia caesar LINNE
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5 »
1967
5 L
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Fig 6. Daily activities of major species of flower~visiting insects (CAILIPHORIDAE)
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CoquiLLerr TIY, Eristalis cerealis Fasricius [EHE
WHEBRERERRII R <, L b 8 9 R~ 10RFERIC TS E)
ZHRLED T Do BRI ED 51969 FOBRITTFHR
2 BRIZ 572 7oTX Peak 232K STV B Lucilia ca-
esar Linve TIRHERE Ligw23, 1969 E 0BT S,
S>teHer B 5L, 3EO Peak B, Calliphora
lata Coquirterr DOEH LR L THGOFEECH Y

DEENEHD L BbiLse

Fig 7.8 D7 58D Andrena (Mitsukurie-
lla) fukaii Cookerert TIT1968%F & B\ TEHTEREEIL
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BHTERR O Tnigl e B 2 572 1968F O 5B
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Daily activities of major species of flower-visiting insects
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Ceratina (Ceratinidia) flavipes Smitae D19655EH
H1969FEORER TIXF AR LA OFHTEL R bhiel,
F 1968 TR TR I R LR OTEB TR Hhvigyvo
F O Peak (2128 % iy & LB OREIFIC DL bh
BIEERSLS L Bbhs,
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Study on artificial multiplication: . protection and utilization of

flower-visiting insects (1)

Some aspects. of the life of flower-visiting insects in apple orchards,
Morimi. Kobayashi

Iwate Horticultural Experiment Station

Kitakami-city Iwate prefecture. Japan

Summary

Insects visiting apple flowers have been investigated in order to obtain basic data
for utilization as well as protection of beneficial species of insects as pollinators.
For this purpose, comparative studies were made during the 1962 - 1970 period on 7
all species of insects collected at two apple orchards marked by different environme-
nts once every hour on a certain day when apJle flowers were in full bloom. In the
meantime, insect collections were also made at another 12 apple orchards in Iwate
prefecture in 1970, and the correlation between the species of insects and environ-
mental conditions was analyzed.

The following is a summary of the findings of our survey on the insects collected

during the nine-year period.

Arachhnida
Aranrae : 1 Species belonging to 1 family
Insecta
Hemiptera : 1 Species belonging to 1 family
Lepidoptera : 5 Species belonging to 4 family
Diptera : 34 Species belonging to 12 family
Coleoptera : 10 Species belonging to 6 family

Hymenoptera : 17 Species belonging to 8 family
The results obtained through the study of the insects collected at Orchards A and
B are summarized as follows.
Orchard A
Arachhida

Aranrae 1 Species belonging to 1 family
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Insecta
Lepidoptera : 3 Species belonging to 3 family
Diptera : 29 Species belonging to 11 family
Coleoptera : 5 Species belonging to 4 family
Hymenopt‘gra : 11 Species belonging to 5 family
Orchard B
Hemiptera : 1 Species belonging to 1 family
Diptera : 15 Species belonging to 4 family
Coleoptera : 4 Species belonging to 3 family

Hymenoptera : 13 Species belonging to 7 family
At Orchard A, the most frequent visitors were insects belonging to Eristalis
cerealis FABRICIUS> which outnumbered the rest five times during the nine-year
survey. The population density of Helophilns virgatus COQUILLETT was also
considerable. Next came H ymtnoptera such as Melanostoma scalare ¥RABRKIUS

Calliphora lata COQUILLETT and Lucilia caesar LINNE. It was observed thathethe

number of Apis mellifera LINNE had shown a notable increase where there was
human intervention. According to a computation by year, heavy fluctuations were
observed in the frequency of the flower visit by the species below the second rank.
In this respect, however, the population of Eristalis crealis FABRICIUS showed
stability throughout the survey period. ,

At Orchard B, whose environs are dominated by paddy tields, Melanostoma
Scalare FABRICIUS stood foremost in total number in 1965, but in the subsequent
four years Apis mellifera LINNE topped the list. Eristalis cerealis FABRICIUS
took first place once and second place four times, showing a comparatively steady
tread. when classified by classes of insects, H ymtnoptera ranked first in abunda-
nce. By contrast, the number of Calliphoridae was extremely limited.

A survey at 12 different places in the prefecture also revealed that the total num-
¥er of flower-visiting insects was very limited in apple orchards which are surrou-
nded by paddy fields as compared with those in dry fields and in mountains. The
number of Eristalis cerealis FABRICIUS collected was relatively constant at each
orchard. H ymtno pfﬁz was observed in abundance, especially in the northern area.

A study of yearli fluctuations in the populatien of insects showed Hymtnoptera
was scarce and inacxive in the highhumidity years, but in the dry vears, it was
predominant in number as well as in species, actively engaged in honey hunting
activities. In this connection, Eristalis cerealis FARPRICIUS seemed to be less aff-
ected by humidity, but this is not to say that this insect did not show yearly fluc-

tuations in population. In fact, the number of this insect rebounded to a high level
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in 1969 after the peak year of 1966.

As for daily» activities of the major species of flower—-visiting insects, it was obse—
rved that Eristalis cerealis FABRICIUS started to visit flowers sometime around
8 a.m. and the activity reached its peak once in the morning and in the afternoon,
respectively.  Helophilus scalare COQUILLETT made somewhat a belated start
and most frequently visited flowers between 11 a.m. aud 2 p.m. The early riser
seemed to be Calliphora lata COQUILLETT which could be observed on flowers
before 8 a. m. Its activity reached a peak between 9 a. m. and 10 a.m. but tended
to become sluggish in the afternoon. 1In 1969, Lucilia caesar LINNE was obser -
ved in abundance. On this occasion, it was found that this insect started its activity
as early as Calliphora lata COQUILLETT and the frequency offlower visit reached
its peak there to four times a d%y, showing marked fluctuations according to individ -
vals. Hymptnoptera started flying activity later than Diptera insects, and most
frequently visited flowers between 10 a. m. and 3 p.m. Its activity reached its peak
around noon.

A comparative study of flower—visiting activities among insects realed that Apis
mellifera LINNE had the busiest hours before other Apoidea insects went into action
in full swing. There was a strong tendency that the peak hour of Eristalis cere-
alis FABRICIUS came in a short span of time after Helophilus virgatus COQUILL~
ETT began to slow down its %‘ctivity. Two certain species took action After that,
their visit decreased. However, the visiting frequency of Lucilia caesar LINNE
marked several peaks during the rest of the day. This fact Jed us to believe that
this insect is affected by other species to a lesser degree.

As for the relation between Eristalis cerealis FABRICIUS the population of which
was sta\éﬁzed in every orchard, and Apisx n?ﬁifera LINNE who8ynumber depends
heavily upon some artificial factors, it was obse}\gd that the flower had a tend:
ency to turn inactive during the peak hoursmtter and have the busiest hours
outside the peak hours of the latter,





