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A Study on Multiplication and Utilization of
Insects Pollinating Horticultural Crops
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1. UL OBICH I SEHTERSRE
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FEHEIZVFNY Jonathan AKRIZH &, % 7= Starking
Delicious-American summer Peamain- Ralls FFRED dn
ARIHTEREMICOVTHEL 20 ZOIEA TR S
EE L TI0FCENIZY FD U v TEREMSIOE T2
WERTTR | IO IRE & ARAFEMEO R, B4 L 2,

2. MFEICH T DHTERRE

19668212201 A2k AR, 1967, 7UHEIC TRl AR & L
7o 2 MU, WERREA L O, PRl 7 EEA SRR 50RO RE
ANEKEL T, LML CEREL TV, BHORBIE.
BHEUEL 2,

3. BFUBRICB U AHERSEE

19694 1 240haD EFRIEMIR IZ H VT, —HIRO L
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4. TTEICHBUTIHIEREA

1967, 7140 2 & ER— b DO KA RERDEARE T,
HT10~110%0D 1RERIIZEFTE L 2 2 5 KE L 2 A5 5%
£, EHoRE, &2l L.

5. XZEEBEICH T AHERRE

196744 5197140 5 R, 10 v TEIZHEET 5
BiihnT, Fhi7H2» SFHROMIZESMIZ LR T
AN EREIL T, BEEORE. mi sl 2,

6. AP rIBRICH T DEHERER

1970, 71H (= cEEBROME & TR L 1.

7 X2V TIEL9705 12 AN AR Cl20EiTi% 12 1
HEMOTEE & TV, 7 ¥ XIF19691E A 5 724F (2 [l —Hiss
DOFHEEEREIZ OO THRE & TV, 19700248 - 238
BT OB SR T X ERROIERIA 12 A % F
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NN I 7 HERHR, RS KIS 5 O, R
JEFEN 1EFEEER L. KBS, B%E
Jonathan . Ralls E{E30FE4.
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JE481 500m 3L 1211 & DJonathan EF26F 4
B P 1972 1 a ~ diis
124 Fif It R RO AR. MHED.OHE
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T # R

1. U OdEic B 3BTRS
(1) WEEORTE L REIKR
19624 7 &5 DFEEN L ESFEOBITESRT . % 5 VS

Fif e 1080 T & 1 RERCER % 3 A 7 19654 LI 8T

ERAERE %2 ~4 (AR £5~7 (BESE) 12

(2) F—EniffER 148

19624 5 3 /. BATER PER LBRIZ DV TiRE
AERLAERE, £E8OLBNTH D,

IOMBIRIE TR, 3EMO ) bMEREIRLEREL
HEXHY, 4 BIOBNETH /0 2EHIZ3IHTH
NRBIED Lz, SLIZRBERBOBOPEILSL, B
BIlZiE, 37 FexsavVavnnaibhaol, 3E
HIZMERR S EmMTIH6 BBz Y E -, 1 &
HOGBEMBLII 7% AL a7 Vav R LThy, o
DT IVNRFSLINFTTIORTHEH, 2H81%

F2. YV OOMERRERKRBA (Orchards-A)

anfE m OB OB OTE KR WM O W OE OH .

Jonathan starking Delicious WA E f;j
£ W 1 % @ wrm | MiEwm | wme | aem | |t &
1962 | 5AH7H]| 5HILIA (11) 5 HI17H 5H 8H 5 A138 5 A18H O 4. 3%
1963 | 5. 2. 5. 8(8) 5. 16 - - - O 2. 2
1964 | 5. 4. 5. 9(9 5. 13 - - — O 2. 7
1965 | 5 . 7. 5. 13 (11) 5. 19 5. 18 5..23 5. 26 O 4. 1
1966 | 5. 12 5. 14 (13) 5. 20 5. 11 5. 14 5. 18 O 5.5
1967 | 5. 12 5. 14 (16) 5. 19 5. 10 5. 14 5. 17 O 0. 4
1968 | 5. 7 5. 9 (10) 5. 19 5. 7 5. 9 5. 18 O 0. 3
1969 | 5. 9 5. 11 (14) 5. 16 5. 5. 10 5. 18 O 0. 3
1970 | 5 .12 5. 14 (17) 5. 19 5. 12 5. 14 5. 18 O 0. 3
1971 } 5. 13 5. 17 (18) 5. 21 5. 14 5. 16 5. 20 O 1. 0

) FEH OWER
#£3. 2 £ (©)
LiEdh|
G 8 9 10 11 12 1 2 3 4 5

1965 12. 5 | 14, 3 |16 2 (18 0 | 18. 7 |18 5 | 16. 7 | 16. O | 14, 8 | 15. 2
66 13, 0 | 17. 0 {19. 6 | 21. 4 {22, O |22 5 (23 5 {23 9 (23 0|2 9
67 6. 0 {17. 0 | 17. 5 |18 0 |19. 0 | 19. 0 | 19. 2 | 19. O | 16. 8 | 16. O
68 5.1 116 0 {18 0 |19 0 {19. 7 [ 20. 0 | 20. 2 {19. 8 {19, 0 | 18 5
69 14. 8 | 14. 3 {19. 5 [ 21. O | 24. O | 25. 6 | 26. O | 22. 0 |2l. O 20. O
70 13. 5| 14. 5 |17. 0 |17. 0 | 18 5 | 17. 5 | 17. 5 | 16. 4 | 15, O | 14. 5
71 13, 0 115 0 |15 5 119, 5 120 0 |23 0 |22 O 2. 512 5|20 0




£4. 8 & (%)
HE R
B 10 11 12 1 2 3 4 5
R
1965 | 71. 0 | 65. 0 | 56. 0 [40. 5 | 40. 5 | 40. O | 42. O {42. 5 | 45. 1 | 44. ©
66 | 74. 5 | 62. 5 | 46. 0 |45, 0 | 42. 5 | 40. 5 {38 O |34 0 34 0|36 0
67 156 0 | 54 046 0 |38 0 |39. 0 |40. 0 ]40. 0 | 38 0 [39. 5 |40. 5
68 | 63. 0 | 51. 5 |44 0 |40. 5 |34 5 129 0 |23 0|17 0 {16 0 | 17. 0
69 1| 80. 0 |75 0 |66 0 |56 0 |44. 0 |35 5 |35 0|34 5 [37. 0138 0
70 179. 0 | 8. 5| 7. 0 {66. 0 |63 51|67 01,66 5168 51|68 1|72 0
71 |64 0| 7. 0 | 6l. 0 |49. 0 |46. 0 | 43. 0 | 420 0 | 59. 0 |38 0 | 46. 0
#£5. U dnfeRengHA (Orchards B)
R ENEEY Y WE|
Jonathan Ralls Americansummerpeamainl- Starking Delicious | o ﬁj;?
. - — ‘ - ‘ — |
tere \| BTERS | SR | sERn | pRTeks | e | vEremn | PRTCHA | ioann | Eremd | mates | am | e | wE |
1965 16 |20018)| 24 21 |25 29 18 |21 25 18 |23 2% | O |24
19661 8 |13(12)] 19 12 |17018) | 22 8 |11(10)] 16 11 [1313)] 17 | O |1.6
1967| 5 |10(8)| 16 n |15 23 7 |11 15 9 |13 18 | O |18
1968 | 5 [11(10)] 22 8 |14 24 3 |6 18 10 17 | O 1.7
1969 9 11213)] 15 10 |14 16 6 |11 13 9 |u 4 | O 3.0
1970 | 10 [13(15)| 18 12 |16 21 9 (12 7 1|13 18 | O [L1
() #AEH OlFS
*%6. 8 & (©
B
8 10 1 12 1 2 3 4 5
T
1965 4. 5 |15 5 | 16. 3 |17. 1 |18 5 119. 5 | 21. 0 {21. 3 |22 0 | 21. 0
66 10, 4 | 13. 4 | 16. 0°}17. 4 | 18. 4 | 17. 0 | 18 0 |18. 4 |17. 2 | 15 2
67 15. 0 |16 0117 016 0 |16 0 |16. 0 |16, 0 [17. 0 | 17. 0 | 17. 0
68 15. 6 |16. 5 |18 7 |21. 3 |22 0 |22 1122 2 ]21.7 |2. 5119 5
69 4. 0 | 15. 0 |15 4 |18. 8 |21. 0 {23 0 |21 8 |19. 8 [17. 0 —
70 13. 0 | 13 6 | 14. 2 {19. 2 | 21. 5 | 22. 3 [24. 5 (23 1 | 18. 8 —
x7. 8 & (%)
I1¥
N 10 11 12 1 2 3 4 5
a3
1965 60. 0 |55 0 |58 0 |55. 0 |53 0 |50. 0|48 0 |47. 0 | 46. 46. 0
66 55. 0 | Gl. O {38 O |34 0 |34 0|52 052 0]5. 0 | 54 58. 0
67 67. 0 | 65. 0 {62. 0 [63. 0 | 65 0 | 62. 0160 0 [60. 0 | 57. 60. 0
68 75. 0 [ 52. 0 | 43. 0 |38 0 |30. 0 {30. 028 0 {2. 0 |25 0126 0
69 60. 0 | 55. 0 | 41. 0 |32 0 |23 0|21 0120 0|24 0 |33 -
70 85. 0 | 79. 0 | 74. 0 {37. 0 |37. 0 | 37. 0 155 0 |5. 0 |67, —

12 —



®£8 ULORICHU DHTERRDRERE (Orchards A)

HE F K

5 %

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

Arachhnida
Araneae
Thomisidae (/= 7 %H})
1. Misumena tricuspidata FaBRrICIUS
(N 7E)
Insecta
Neuroptera
Osmylidae (¥ os3Hh 4 oo
2. Hemerobius japonicus NAKAHARA
(Y=bexHhray)
Hemiptera
Cicadellidae (44 32,34 %})
3. Bothrogonia ferruginea FaBricius
(v=oraxti4aa,ndg)
Lepidoptera
Papilionidae (77 1F 37§}
4. Papilio bianir dehaanii FELDER e FELDER
(HFRT )
Pieridae (¥ 0¥ 3 7#})
5. Pieris rapae crucivora BoispuvaL
(Fvyafamv)
Lycaenidae (> ¥ 3 F a7
6. Celastrina argiolus ladonides De L’Oraz
(vyv3)
7. Lycaena phlaeas daimio SEITZ
(Rz=2¥3)
Nymphalidae (¥ 7/ 5 3 7§}
8. Vanessa indica HERBST
(THET)
Diptera
Stratiomyidae (3 X7 7H)
9. Craspedometopon froniale KERTESZ
(#A7a1X77)
Tabanidae (7 7%})
10. Chrysops japonicus WIEDEMANN
(zaxs3577)
Bombyliidae (/) 7 7§}
11. Bombylius major LINNEE
(Ka—FyyT77)
Syrphidae (¥ 3 7 #/3xf})
12. Cheilosia sp
(7ant+ 7701 )
13. Didea alneti FALLEN (ANYe 757 7)




14, Epistrophe aino MATSUMURA
(74 /€357 7)

15. Epistrophe balteala DEGEER
(kves577)

16. Eristalis cerealis FaBRICIUS

(=n+T77)
17. Eristalomyia tenax LINNE
(NFT7)

18. Helophilus sapporensis MATSUMURA
(FRYT ST INFTT)
19. Helophilus virgatus COQUILLETT
(TYTONTTT)
20. Lathyrophthalmus ocularis COQUILLETT
(R¥ ANnNFTT77)
21. Melanostoma scalare FaBRICIUS
(h¥YXE35577)
22. Mesembrius flavipes MATSUMURA
(=77 FTT)
23. Melasyrphus corollae FaBRICIUS
(79733589 77)
-24. Melasyrphus nitens ZETTERSTED
(Fike73577)
25. Rhingia laevigala LOEW
(NFFTHNFTT)
26. Sphaerophoria formosana MATSUMURA
(hvkexes977)
27. Sphaerophoria menthastri LINNE'
(exe3577)
28. Syrphus japonicus LoEw
(res977)
29. Syrphus ribesii LINNE’
(Y<be353%77)
30. Syrphus viiripennis MEIGEN
(a#5/e5977)
Bibionidae
31. Bibio yufiventris Duba
(A RT H4six)
Tephritidae (3 /STF})
32. Gn. sp. (3I/3x17H)
Sepsidae (V¥ &V /{LH)
33. Sepsis sp. (Y ¥ERV/NTOD]1FE)
Sciomyzidae (FY/vxLf})
34. Sepedon sauteri HENDEL
(e #Fx/3x)
Lauxaniidae (¥ </YLF})

35. Minettia longipennis FaBricius (V77 u0s3x)
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Drosophilidae (¥ 37 ¥ 39/}
36. Scaptomy:za pallide ZETTERSTEDT
(37%eryarigyNL)
Muscidae (4 z/vTF})
37. Fannia scalaris FABRICIUS
(A3 773eA{xsi1)
38. Hylemyia platura MEIOEN
(5 4/3x)
39. Muscina stabulans FALLEN
(A4 x/, 1)
Calliphoridae (7 u/sxH})
40. Calliphora lata COQUILLETT
(A4 7 as/ix)
41. Lucilia caesar LINNE
(% v/5x)
42. Prolophormia terraenovae ROBINEAU-DESVOIDY
(WY F3x)
43, Triceratopyga calliphoroides ROHDENDORF
(754 270/i1)
Tachinidae (¥ F'J/Y1H})
44, Gn. sp.
(* Py 1f8)
Coleoptera
Cantharidae (¥ 37 #4 %)
45Cantharis oedemeroides KIESENWETTER
(2¥T7HTawhg)
Dasytidae (¥ a7 # 4 € FXEY
46. Malachius prolongatus MOTSCHULSKY
(/=% 747374 EFF)
Elateridac (7 4 v ¥ L F})
47, Cardiophorus subaeneus ELEUTIAUX
(Zzantarv¥)
Coccinellidae (7~ b7 4 H)
48. Harmonia oxyridis PaLLAS
(Frhboay)
49. Propylaea guatuordecimpunclaia japonica THUNBERG
(bxA X770 b)
Curculionidae (/77 4 U Fh)
50. Anthonomus pomorum LINNE
(It
Scarabacidae (T4 44 L §H)
51. Maladera japonica MOTSCHUKSKY
(Fga—Fas3)
52. Nipponovalgus angusticollis WATERHOUSE
(5351 FL7Y)
53. Ozxycetonia jucunda FALDERMANN (T #4/1+2.77)

28
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54. Phyllopertha pubicollis W ATEROUSE
(F7/Fx4uahi)
Hymenoptera
Scoliidae (VY F/3F7§h)
55. Lampsomeris sp.
(v FNRFD15E)
Vespidae (XX X /3FF})
56. Polistes fadwigae DALLA TORRE
(707 FHI5F)
57. Palistes chinensis anlennalis PEREZ
(75T v FHH3F)
58. Vespula lewisi CAMERON
(7T XX AINF)
Eormicidae (7 JF}
59. Camponolus herculeanus japonicus MAYR
(7a#4+7Y)
Andrenidae (k& A /NF /355§
60. Andrena (Mitsukuriella) fukaii COCKERELL
(7 A4 e XnFI5F)
61. Andrena sp.
(e xF3FD 1 18)
62. Andrena (Micrandrena) sp.
(e XFRFD 1)
Halictidae (I3/>F/¥F§hH
63. Haliclus sp.
(aANFRFnl )
64. Lagioglossum sp.
(aANFIRF0 1 58)
Megachilidae (/»% 1) /YFF
65. Osmia cornifrons (RADOSZKOWSKD
(=X 3/5F)
Anthophoridae (¥ T X Y/F 35§}
66. Ceratina (Ceratinidia) flavipes SmiTH
(FAEYXEXNFINF)
67. Tetralonia nipponensis PEREZ
(v BT FHNFI35F)
68. Xylocopa appendiculala circumvolans SmITH
(7 =2/5F)
Apidae (3 V/NFED
69. Apis mellifera LINNE
(3wsi¥)
70. Apis cerana FaBRICIUS
(=k > 3v3F)
71. Bombus ignitus SMITH
(7 a<wi/ds3F)

18

10

10
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R9 VI ORICHIIBHERRDFEERE (Orchads B)

&

%

1965

1966

1967

1968

1969

1970

Hemiptera
Cicadellidae (44 3 2/,54Fh)
3. Bothrogonia ferruginea FABRiCIUS
(vworat+3a3,84)
Diptera
Syrphidae (¥ 37 #/31§})
13. Didea alneli FALLEN
(N eZ5T77)
15. Epistrophe balteata DEGEER
(kv e 557 7)
16. Eristalis cerealis FABRICIUS
(y=nt+77
17. Eristalomyia tenax LINNE'
(NFT7)
19. Helophilus virgatlus COQUILLETT
(77 hnt77)
21. Melanostoma scalare FABRICIUS
(K Y7397 7)
24. Metasyrphus nitens ZETTERSTED
(F34K2k7577)
25. Rhingia laevigata LOEW
(NFFTHNTTT)
26. Sphaerophoria formosana MATSUMURA
(GhveAavs577)
27. Sphaerophoria menthasiri LINNE'
(A3 977
28. Syrphus japonicus LOEwW
(rez7577)
29. Syrphus ribesii Linng
(Y=t 92577)
Muscidae (4 Z/Yx§})
38. Hylemyia platura MEIGEN
(# #s5x)
Calliphoridae (7 ©/3ixH})
40. Calliphora lata COQUILLETT
(A4 70sx)
41, Lucilia caesar LINNE
(% vs31)
Tachinidae (¥ FU /ST
44, Gn. sp.
(¥ FUsNxTD 1 FH)
Coleoptera
Elateridae (2 X V% & ¥ #})

16

23

15
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11
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47. Cardiophorus subaeneus ELEUTIAUX
(zantasxvx)
Coccinellidae (7 F7 4D
48, Harmonia oxyridis PaLLAS
(Frroay)
Scarabaeidae (I #7744 VF})
51. Malsdera japonica MOTSCHUKSKY
(¥a—Fah %)
52. Nipponovalgus angusticollis WATERHOUSE
(51N F67))
53. Ozxycetonia jucunda FALDERMANN
(ITANFLTY)
Hymenoptera
Vespidae (A X X /35§
56. Polistes fadwigae DaLLA TORRE
(Lra7yFH/NF)
57. Polistes chinensis anlennalis PEREZ
(79FTVFHHIRF)
Formicidae (7 ') %)
59. Camopmotus herculeanus japonicus MAYR
(zaxt4+71))
Andrenidae (& X/ /358D
60. Andrena (Milsukuriella) fukaii COCKERELL
(7HA e XA nFIF)
61, Andrena sp.
(e ANFIFD1FE)
62. Andrena (Micrandrena) sp.
(e ANF 350 15E)
Halictidae (2/NF /3F§)
63. Halictus sp.
(aNF/3FD 1 5E)
64. Lagioglossum sp.
(INFRFD118)
Megachilidae (/> ' /YF#})
65. Osmia cornifrons (RADOSZKOWSK)
(wAT/3F)
Anthophoridae (¥ T X Y+ NFH)
66. Ceratima (Ceratinidia) flavipes SMITH
(XA KV X EANFINF)
68. Xylocopa appendiculala circumvolans SmITH
(7=/3F)
Apidae (I V/3FED
69. Apis mellifera LINNE
(3v/3F)
71. Bombus ignitus SMmiTH (7O IL/NFI3F)
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26
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32
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32
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IVARFSATHRFE AL gV gL 2B
LI L, 3FERRIVAF>VINFTTOE AL
597 7TOMEIHEAR S i,

(3) 887 3 2 HROHTER BE

1965 LIME 7 FRIMMAEE 2 EREL - ABS & 6 F/H
hEHREE KA B ERBOERIIES, 90EHINTH
3,

ABSFIZEHIT B1965FDIRERIAE R 5 &, 196545
MOBBENEILY =+ T7 7 ThY, 2KRIFEEDG.2
%ELED, DVBWTT YT INFT TR Y Y TS
T7DIETH->T, CHO3IBTLERENT.8%5 DT
HUEBRBADBEAETH -7, EBRERRD Z AT,
EANFINFRD Andrena sp A RL Eh - ALk E
D BBBILEEEY, I UNTFOHRERELTH 7,
ke L T4 HIBNSEDIREDL S - /2,

1966 F L RTFERMRIZ S = F 7 THRBEMIZH ), £
REDNS0.5% % HE /2y DVWTT V7T M FT 7A23.9
%&. CO2HEOMBKERE LD, EHREBRBOREL
BWIZb 0, 3V ARFOBRIIE»

I67TFD3FHEOB|ETIE, P en+ T TIR>E 2
LEEN, PboTT Y7 W37 7H2EED3I. 3%
¥ EOREMTH -/ BIFERIRIZZO 2HT61.5%1C
ELA, BHERRABIIGL, ABERBIIINETH
ST, B, BELEBRTH -, ERMIZ2B 7817
Bthr-7k,

19685 C DEDRMIL, BEIFHENDLHr 723N
FHAATHNCEBEAINAEZ NS, 2RRERDB%IC
ELE, LALBEELI v+ 7 7L ThHD S
n28.4%ThH 3, BERMINBERAEFA UL 718
IRE. BIIL 7 H A L ANFNF FAE Y Y B X
INFINF T ENFHEOBTCIES SEA
THols

1969/ 12 B L T,
SRREBIIGHIZE YT 57, BEUBIRI /T
TI&~T48.4% A EBH SN, DTRTHF /32> %
A7 UNLSIYNFDIETH > T, NF /3 FEHDOEAD
AEIM Tz,

1970F L 15D IRE R T - o BEFHHEIL v/ F 7
TTh->TEREERD. 7% 5 LD, DWTHRL Y
YIS TT>TLTINFTI7>4F4 70/ TDIEIZ
F4EANMERBICE~THEREN TV, 3V
FIRBSICHIE L O FIZHDL 72,

1971 E3AEDRARETH 5, AEFHITHLE
BLBRTH->T, REBBII2MEIEL -, HRERT
BERRERBED 2N+ T 7, TV TINNFT T, R
YXE YT THMELNVELL 2L £ HOY

Andrena sp

1 B3RO REAHEIL 7227,

MABIL-7%e ZEICBEBERBTIEIRBDIRENHY
AEFHPRLEBESERE RUT, Bz Eh 57,
BNEOMEFIL Y v\ F 7 T>IVAF>STL T s
TTO>RIIYXYCFIITTO>aNFFO1BOETH

. &k TAraneae 1 #1 1 fE & . 6 HI4RRBOIRE S
To7,

B BSATOLIIHEL, ST0FIZEZMORELZRIZERI
IZRL, 28D EITH -7,

1965 1L 3 B 7 B2 BB L 24, A BISICHEL
T, 3320l CORBTOEBNERAL Y
Ye74977CHY, 2HRRERD0.1%, 2VWTI =
NFTTHW5%E LB, ThLHOBERREIIED
TEHTH -7,

1966 TIXATHE L D BICEHIIEDL L, 9fics
7. HMIIEAD VT FERBUTH LA VYL
FETTRELIELL, IVAFHIEEMLE 2 D42.2
%hk &y, DOTYTNFTTT3B.3%TH-T, D2
TEAERKRE T > TV,

1967F D3 FHEAETIE. BE2FLVBELZRRE
%0, 3ESHISHENIKEL R/, BMIZIIEHERSR
AECIRES A, BFNBLII YA AFI2KBN37% %
H¥, DVT Andrena sp?D18.6% & . Z0 2 FET50%
BHEZ 1o

196813, WHABRHDIREBEIZFL L, £/
BHERBDBEZBRETL 2. HREIL2H6 B11E
ThHY, BHAHRAIRESRE o/ FEHAERRI
HIEND 4B 6L, SH8HEAHA., REENIEL
<HMU 720 LALUEEBNBR v+ T7T7THY. D
W Andrena gp | 3V /39-> Andrena (Micrandrena )
sp DIETH -7z,

1969FMES FHTCRMFL - HRATHH T,
EMERBIE 2RI 2RIZE FE 0 N FAFROBEN
EL(Dh ok, THIZXL, WHAEHRRIIIFBED
WRESZITo/e LALRBMIEIVAAFIIL-THEDS
NERIRERDLONIEL 2y DVTIeNFT 7L
9.0%IZE FENETELVZEL S RERN R

I90FD 6 FEOER I3 60 REL A, #
HEHRBOREIIHRT, SERED L, HBR
H1EOREND - /2o BEUEBEIV/FIZRASN,
DWVTYINFTITO>RIYYETITTDIRTH -7
A IYNFOREBIFIFELOBLL, Y FT T
3ET ML &,

(4) BFEATENOFHEERE

B TEEMO, ISR EE L ARERERE.
F10I1ZRL 726

H{EE ERIZL ka ~d HEOFE T, B L THRED



£10 U IEBERBRFIMRERE (8)
b2} 5 M0 fE b i ) M- KHEME | Kk B MK
(5] % alblcldlielf|lglhli|il|k]!
1. Mismena iricuspidata Fapricius 1
N+ 7E)
2. Bothrogonia ferrugiea Fapricius 1
(veryax+3aasrdg)
3. Pieris rapae crucivora BoisbuvaL 1
(EvvaFavy)
6. Celasirina argiolus ladonideus O. L’oRrza 1
vy v>r)
7. Lycaena phlaeas daimio SgiTz 1
(R=¥¥3)
11. Bombylius majar Linng 11311
(¢a—-Fvy77)
12. Cheilosia sp.
(7ant7 701 )
15. Episirophe balteata DEGEER 1
(kv e3577)
16, Eristalis cerealis FaBricius 112144272 1 >|312
(=t 77)
19. Helophilus virgatus COQUILLETT 111
(7Y 7bFFT77)
21. Melanostoma scalare Fapricius 3
(F¥YXE35877)
24. Metasyrphus nilens ZETTERSTEDT 1
(F3k3e3477)
26. Sphaerophoria formosana MATSUMURA
(kvexes3877)
27. Sphaerophria menthasiri LiNnNE 1
(exe3577)
35. Minettia longipenns Fapricius !
(¥y77asnix)
38. Hylemyia platura MEIGEN 4
(# 2 /31)
41. Lucilia caesar LiNNE’
(F v/31)
45. Cantharis oedemeroides KIESENWETTER 1
(7€T7HYavHh4)
46, Malachius prolongatus MOTSCHULSKY 1
(v=F7tTavh{ELF)
48, Hermonia oxyridis PaLLas 2
(7 b7 hy)
49. Propylaea guatuordecimpunciala japonica THUNBERG 111

(expx a5y )




51,

54.

55.

56.

61.

62.

64.

66.

67.

68.

69.

Maladera japonica MOTSCHULSKY
(Eg—pFahi)

Phyllopertha pubicollis WATEROUSE
(F5/7Fv4uasi)

Lampsomeris sp.
(VY F3FD 15)

Andrenal Mitsukuriella) fukaii COCKERELL
(7 A4 B ANFINF)

Andrena sp.
(EXNFRFD158)

Andrena ( Micrandrena) sp.
(K XNFRFD1E)

Lagiologssum sp.
(TANFAFD1HE)

Ceratina ( Ceralinidia) flavipes SmiTh
(FAEYXEANFAF)

Tetralonia nipponensis PgRrez
(=R v e+ i35

Xylocopa appendiculata ciremvolans SwmiTh
(7 =/3F)

Apis mellifera Linng
(Iv/3F)

36

34

34

18

25

A

54

48

50
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20

33
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(Orchards-A)
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9 ~10

10~11

11~12

1~2

2~3

3~4

4~5

B EE ~ 12~1 3t
e \ 8 9 10 11 12 1 2 3 4 5 "
1965 BEC|12.5 [14.3 |16.2 18.0 |18.7 18.5 | 16.7 | 16.0 | 14.8 | 15.2
WLE% | 71.0 |65.0 |56.0 40.5 |40.5 40.0 | 42.0 | 42.5 | 45,1 | 44.0
yw N+ T 71 1 3 8 5 10 9 2 1 1 41
Ty 7T MN+TT 1 2 1 3 4 12 1 1 25
KLY XRIITT 1 2 2 3 3 1 1 1 14
Andrinan sp 1 1 3 2 2 1 10
1966 BEC|13.0 [17.0 {19.6 21.4 {220 22,5 | 23.5 | 23.9 | 23.0 | 21.9
BE% | 74.0 |62.5 |46.0 45,0 |42.5 40,5 | 38.0 | 34.0 | 34.0 | 36.0
vyt 7 71 4 13 12 13 19 24 7 5 1 99
T T EWNFTT 2 5 9 7 14 5 3 1 1 47
R UXeISTT 1 2 1 1 1 1 7
Andrena(M)sp 1 1 1 2 7
A A« VAR 3 2 1 1 6
1967 mET|16.0 [17.0 |17.5 18.0 {19.0 19.0 | 19.2 | 19.0 | 16.8 | 16.0
LE% | 56.0 |54.0 ]46.0 38.0 |39.0 40.0 | 40.0 | 38.0 | 39.5 | 40.5
TYTINFTT 2 4 10 10 20 5 8 3 65
yent+ T 71 1 4 5 7 4 7 7 2 2 40
RyYXeI78TT 1 1 2 2 2 1 2 11
4 7 00N x 1 1 1 2 1 1 1 1 9
1968 mET[15.1 [16.0 |18.0 19.0 | 19.7 20.0 | 20.2 | 19.8 | 19.0 | 18.5
BE% |63.0 |51.5 |44.0 40.5 | 34.5 29.0 | 23.0 | 17.0 | 16.0 | 17.0
SN+ T T 8 12 12 18 10 7 15 4 86
N AT 5 1 3 8 10 22 15 14 3 76
TYTINETT 3 7 5 9 6 6 4 40
TAHALEANFIF 1 1 8 3 5 5 4 1 28
1969 wEC!14.8 163 [19.5 21,0 }24.0 25.6 | 26.0 | 22,0 | 21.0 | 20.0
MmE% | 80.0 [75.0 |[66.0 56.0 | 44.0 35.5 | 35.0 | 34.5 | 37.0 | 38.0
et T T 1 17 14 12 19 7 8 4 96
¥ v o8 x|2 1 5 3 7 4 1 3 26
3 vooNF 1 3 5 2 6 1 1 1 20
4 7 gzl 2 7 2 1 2 4 1 20
Ty 7 MntTT 1 3 3 4 2 1 1 15
1970 wmET|13.5 (145 |17.0 17.0 | 18.5 17.5 | 17.5 | 16.4 | 15.0 | 14.5
BE%(79.0 {835 [75.0 66.0 | 63.5 67.0 | 66.5 | 68.5 | 88.1 | 72.0
e+ T 7 2 11 13 10 11 6 3 3 59
Ky yxXeI3977| 1 4 4 4 2 2 1 1 19
TYTINFTT 4 3 1 3 2 2 2 17
# 4 70N x| 2 4 4 2 1 1 1 15
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1966

1967

1971

Lepidoptera
Papilionidae (7 7'/F 3 7§}
1. Papilio xuthus LinnNg
(THNFa7)
Pieridae (> 0 F 3§
2. Pieris rapae crucivora BoispuvaL
(FEra+zv)
Nymphalidae (¥ 7/vF 3 &)
3. Nymphalis io geisha STicHEL
(7Y x0F37)
Diptera
Bombyliidae (') 7 7#})

4. Bombylius major Linng (KO —FY )7 7)

Syrphidae (¥ 3 7 #/31F

5. Cheilosia sp.
(zant7701 &)

6. Didea alneli FaLLEN
(~NYe3877)

7. Eristalomyia lenax LINNE
(NFT7)

8. Eristalis cerealis Fasricius
(y=ntT7)

9. Epistrophe balleata DeGEER
(kves3577)

10. Helophilus virgatus CoqQUILLETT
(T 7w+ T7)

11. Lathyrophthalmus ocularis CoQuILLETT

Gk ANFTT)

12. Melanosloma scalare Fapricius
(K2 v¥e3577)

13. Melasyrphus nilens ZETTERSTEDT
(F343e35577)

14. Metasyrphus corollae FaBricius

(75%k3€5577)

15. Sphaerophoria menilhastri LiNNE

(exv3577)

16. Syrphus japonicus Loew
(res4977)

17. Syrphus ribesii Linng
(¥Y=bte7977)

Scatophagidae (7 ¥ /Yx1§})

18. Scalophaga stercoria Linng (k& X7 ¥/3x)

75

63

16

134

20

57

12



Muscidae (4 =/3xf})
19. Hylermyia platura MEIGEN
(# &/3x1)
Lauxaniidae (¥ =/V1H})
20. Minetltia longipennis FaBricius
(Y 77ua/x)
Calliphoridae (7 T/3Tf})
21. Calliphora lata CoQUILLETT
(4 70s31)
22. Lucilia caesar LINNE’
(¥ v/3x)
Coleoptera
Elateridae (I X V¥ 4 H})
23. Gn. sp. (IAVFLID1HE)
(NFEZTVD 1)
24. Corymbitodes gralus LEwis’
(e 5a £V %)
Scarabaeidae (I A4 &Y
25. O=xycetonia jucunda FALDERMANN
(ZT7ANFLTY))
Hymenoptera
" Vespidae (R X X/3F5})
26Polites fadwigae DarLia TORRE
(a7 s+ HNF)
27. Vespa parallela ANDRE
(AHZ S AKX AINF)
Andrenidae (& X/ F/3F5

28. Andrena (Mitsukuriella) fukaii CocKERELL.

(7HAL € ANFINF)
29. Andrena sp.
(e ANF 350 1 1)
30Andrena (Micrandrena) sp.
(e x1nF35F018)
Halictidae (27737358}
31. Lagioglossum sp.
(INFNFD )
Megachiliae (/M%) /3FF)
32. Osmia cornifrons (Raposzkowskr )
(w4 T/8F)
Anthophoridae (¥ T X ¥ /nF/3F§H
33. Ceratina (Ceratinidia) flavipes Swmitn
(FAE YT ANFIF)

34. Xylocopa appendiculata circumvolans SmiTH

(7 =/3F)

16

14

16
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30
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Apidae (3 V/iFFD
35. Apis cerana Fapricius
(=¥ 3vi8F)
36. Apis mellifera Linng’
(3v/37)

26
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NELSEREShEY, EHEORRIEAS LI TE
Vo

F2UZBEN A EOBBRBIRERE R L o 29N T T
TS AR b T FAIEFRIIE L RDHEL— 7 4
Hy, )y ITHPHELRAFELE@METRL TV 5, e
RALREERI G B8, 5 R 5N, 1967 (RMEMNT) &, A0
7RE30% (BELT) »HIREHIH - /1o,

F21. MFICH BB 4 BORRBHREY

+ L BDOBEBROERKIL, ATHMAADSH S 3V
FrBROAEREREE L TRAE, VY TR
PINFTITOHUERIRE 2 ET AP 5 pollina-
tor  LTOEELRNBIZHZ LI &), Zhizkw
TCT7YTINFT7, FYIYXYeS3 97T TLHENTHS
EWZ b, $LEBEBERD A TIE, Andrena B
EEILTOINFAFHANELTEOKEY 2R LT
N

o i 7—818—9(9—-L0Oj10—11111—-12|12—1 | 1—2 | 2—3 | 3—4 1 4—5
ki R 8 9 10 11 12 1 2 3 4 5
@mEC | 12.0 15,5 20.0 23.0 24.5 26.0 26.0 25.5 24.0 22.0
T BE% | 73.0 60.0 34.0 76.0 24.0 23.5 22.0 25.0 25.5 23.0
1966- 4
(&t k) ventr77 4 13 9 6 15 13 11 4
Ky vYes977 5 9 5 13 8 10 6 7
3 v NoF 1 1 2 2 6 8 4 2
T v 3 %7 7 1 2 2 3 4 1 3
¥4 ~ /N T 1 3 2 2 5 2 1
wEC | 12.0 15.5 20.0 23. 24.5 26.0 26.0 25.5 24.0 22.0
MLE%
1967 73.0 60.0 34.0 26.0 24.0 23.5 22.0 25.0 24.5 23.0
>N+ T T 5 14 15 17 16 8 18 19 12
3 Y N F 2 10 9 5 4 2
TLYTENFTT 2 2 11 3 1 1
Andrena sp 5 1 4 4 1 1
wEC | 13.0 14.5 15.0 17.0 20.5 23.0 22.0 20.5 19.5 17.0
1971 W 63.0 70.0 64.0 58 50.0 44,0 44.0 45.0 50.0 55.5
v =+ 7 7| 8 9 6 5 10 7 2 1
NtEes) 118 3 14 8 1 1 3
Andrena sp 1 2 1 1 3 3 2
Andrena
(Mictandrena )sp 6 3 3
3 *‘/ N F 1 2 4 3 1

3. B VLREIEERECE T 3RER R

40ha?) & AR R T O FTER RIRE M SIRB A 1212
FL7Tme BRI SHEIIEVTIREL 222>V T H
AHIARL 2o R2EHE T L2 B B IREMO BIPLER
ThaH, ZORBAO R L HFE L RO L 1~ KE
ER—TH B &S ICEETI

Eohss, RMsAMSTORELIEIH6MOA
THY, BB vNFTT TThH o HMDB b
TIX2HABGBAIREL 2, ZOHSTYE SEEL
YRNFTTTHY, ERRERNTIY A Ly, AL
LRI EHh >, WEMOCHEIE 2 H 6 BH2MED R

EHNHD, A, BUS XTI BE TH > MIE
FBIE Y =+ T77ThHhY, 2ANB.0%EHDE, 2
WTEAEF9T7T (22.2%) >R VX797 7D
WTH 7, MMOC HiSE Tk, 3 H S BH2fE&REEL .
FDC A LRI TH 25, FHeitiz < #Hb SN
oo COMMSOBEMIEL L~/ FT7 7TTH-TEERD
30.6% & EH, DVWTHRLYYYEIFITTO>eALTY
T7>HAA 7 aNTOMI 4 FEARBH R & -
THEEE N T W7, IO E HiiTid, 6o 4 Hadi & bk
FHESIZL T, ML e LMOTEELIRENH -1,
FABARIE, RO vy F9 T 7THY 2END2.5%
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#22 BFFORISUIPERROKRER

Neuroptera
Osmylidae (v O/SH 50U E
1. Gn. sp. (A5 0o D1§E)
Hemiptera
Pentatomidae (#1 x 4 v §l)
2. Halyomorpha brevis WaALKER (7 ¥ H X L i)
Diptera
Tabanidae (7 7§}) _
3. Chrysops japonicus WIEDEMNN (7 O X7 7T 7)
Syrphidae (¥ a 7 #"T#})
4. Cheilosia sp. (7 9/+77N1F&)
Epistrophe balteate Deceer (KV EF %7 7)
Eristalis cerealis Fapricwus (¥ 7N+ 7 7)
Helophilus virgatus COQUILLETT (7T ¥ 7 b+ 7 7)
Melanostoma scalare FaBRICWS (R¥Y VXY TF¥T7)
. Metasyrphus corollae FaBRICWUS (79K T 5T 7)
10. Metasyrphus nitens ZETTERSTEDT (7 3K k747 7)
11. Sphaerophoria menthastri LINNEE (E Xk T ¥ T 7)
12. Syrphus ribesii LINNE' (Y2 b 757 7)
13. Xylota longa CoqQuiLLTT (7 9 FHN+T77)
Muscidae (4 —/3z§})
14. Graphomya maculata ScoroLl (L=< ¥ 7/ v} /3L)
Calliphoridae (7 O/Sx¥})
15. Calliphora latea CoQUILLETT (4 F 7 O/3vx)
16. Lucilia caesar LINnNE (F ¥ /31)
Coleoptera
Coccinellidae (7~ b7 4 V)
17. Harmonia oxyidis PaLLas (7 v b7 4 )
Elateridae (T XV ¥ 4 ¥ §})
18. Anostirus daimio LEwTs (¥4 3 aw I XV %)
Qedemeridae (# 3 %€ FF§})
19. Gn. sp. (#IFYEFFD1HE)
Pyrochroidae (7 #/ 4 4 L)
20. Pseudopyrochroa rubricollis LEwis (E X T h/N A L)
Chrysomellidae (/>4 ¥ FH)
21. Gn. sp. (/N4 YD1 FHE)
Cerambycidae (# I %Y L VH)
22. Gn, sp. (#3IF)LPD]1FE)
Scarabaeidae (2 74 4 V)
23. Proagopertha puicollis WATERHOUSE (+ 7/ F v+ A UITHA)

W 0 ~3 & O

Hymenoptera
Andrenidae (k& X /x4 /3F§})
24, Andrena sp. (k& X/NF/3F0) 1 f#)
25. Andrena (Mitsukuriella) fukaii COCKERELL (7 7 4 B X/} 73F)
26. Andrena (Micrandrena) sp.. (B ANHFI8F0 1 FE)



Halictidae (Z/v+/YFF})

27. Lasioglossum sp. (I F/3F0D 1 f4)
Megachilidae (/3% 1) 735 F})

28. Osmia cornifrons (RADOSZKOWSK() (= X I2/3F)
Anthophoridae (T A I/ 7355}

29. Cerating (Ceratinidia) flavipes SMite (F A VX X N+ I3F)
Apidae (37 /VFF})

30. Apis mellifera LINNE' (3 /5F)



#23. HAGRERELE

i 8 | 9 10} 11|12
i wo BEG|R0|50 B0 | 50|30
A, (&)
6. (¥ = » + 7 7)
8. (F¥ Y Xe7977) 1
1. (¢ *x ¥ 5 % 7 7) 1
15. (t <~ % 5 /»F+/51) 1 1
19. (#3xYEFXD]HE) 1 1
25. (7 74 & XnF5F) 1
B. (G M)
6. (v = » + 7 7) 1 5 4 2
8. (F¥y vy Xk 3977) 1
11. (& x ¥ 5 % 7 7) 1
24, (g AN F 285 D1 F8) 1
28. (= x* a2 /8 F) 1 1

29. (FAEY Y ANFIF)

c. (& )
5. kv v 3 % 7 7) 1
6. (¥ = » + 7 7) 1 7 3
7. (T Y T RN FTT) 1
8. (k¥yvXe3577) 1
11. (¢ X & 5 % 7 7) 3 1 3
12, (¥x <= bk 3557 7)
15. (# &# 7 9 N 1)
24, (e XA NnF8F 01T 1
25. (7 # 4 & X2 FNF) 1 2
27. (2~ + 28 F o1 F8) 1
29. (FAEY XL ANFIF)
30. (3 b4 N F) 1
D. (# M)
2. (7 %+ ¥ 5 * & V) 1
4, (zan+7 701 ) 1 1

NXcn
ow
Tl

[ SR e s VR v

[o SRS




& ¥ I(:::U*Ercq 188.0 0?5 20%0 8?5 it
Wik % 55.0 { 35.0 26.0 | 35.0

5. (k v & 7 9 7 7) 1
6. (¥ = N F+ T 7) 6 2 23
8. (kyvXe7977) 6 19
9. (78%kPkTITT) 1
11. (¢ A & 7 % 7 7) 5 5 14
5. (& #«# % uw s 1) 2 8
16. (* g 2 xI) 1 1
24. (e AN+ NF0 1 FE) 1
25, (7 A A4 & AN FINF) 3
(e )

. (&2 % awv ol @) 1 1
4, (suant7 701 2 12
5. (kv v 78 7 7) 2 2 8
6. (v = » + 7 7) 5 4 2 32
7. (7 ¥ 7 b+ 7 7) 1
8. (kyvyvve3s977)| 36| 15 10 80
9. (7 9%Fk>e 797 7) 1
10 (35797 7) 1
11 (¢ 2 v 3 5% 7 7) 6 3 1 25
12 (¥ ~k+kk 3957 7) 1
13 (70 + # N+ 7 7) 2
14 (£ = % 7 /" £ /8x1) 1
15 (# # 7 v /N x) 5 4 1 13
16 (* v A x) 3
17 (7 v +F v 4y 1
18 (94 3393 2Y%) 1
19 (F3FVEFXD1FE) 5 2 45
20 (b X 7 #H ™ 4 L) 1
21 (v & Y o1 fE) 1 2 5 1 28
22 (# 3% 4601 ) 1
23 (9 /7 Frv403h3) 1
24 (& X+ /5 F 01 §l) 2 2
26 (e XN+ F 01 5E) 2
29 (¥4 Ky v ANt s3F) 8




#h®$, DWT Oedemeridae Gn sp> N+ T 7>
Chrysomelidae Gn sp PIHTH 7=,

Z &

SHETIHED S - RSFTERBEEIIDVWTEREL /-
EERAEEU, BIIHRLU, Uy Tl BRTEE
NAaVwA B, LA, 9 POEERmIZH T, 5 HI8

HBMETH » /oo FHIBITBRER TR, RME> 0 H >

BB OMETH 547, FBETIL A E> ¥ B =53 H
Ths. N S5 HEMIREEE2DEITH D,
COFRA»SHBT AL J Iz, EFFMEL 2BE. BAT
FNFTER B ELCEHL T AL PER B, £
DHERDOBRIL, BHET 3RBFEL(CERRITS L

ELI, FREONEMEATEBZREBIIH S L1,
R 3 A8, RABIESHIEICE & > T, BRE~
BRLAVEIA VL, OB, Y rTEIZENT
LEMBOBEG UIEL ISR LEREDRKD & 4 - THE
ENd, LAH>TEBEMOBEOKELERT S %
S51E, ZIMOEBREE & b1, BREICSHER B0 1R
LEVWIBERMABIZZEAPBHTEETH 3,

Rl s Rtk 2 A A3 B Mgk, 7 2T 28
EAKAMEIZIBRAL TV A0 RERRIF5 05,
Zo2isEiztl, C. D, Efidi, B+ 218ES
R A DD VL L), ZEIZEMENHTEREY S
HTWADIE, MR, Eih, AMNOELH 2 BRRIE
DRI BE 2HTERBHERL TWEARE L2 ERE S
STWEEELLENS,

Z i O BEBIBRE RS ORI A R2612R L 12, BRIK
LEEN-EMA L, CHSIXREL SOSBTEN RSN
TWB A, ZOIEADOMETIEHTERRAEC . iz
RTHIBLIRIZE > TWVWD, LA THIERBNE
SR A SNEIZE - TERL TWE L2 &5,
FLSTEORK T, CHISTHR% 2 RLIBRIATEN 2 <

ZoTwadI ek, FEANCEDILREZ O 2 TV E 8,

o e rke 2 BREER 5,

F2ULH SR DB AT OV T OBBIERTH 3,
FEFLowT, LhLEFHSEbOREIZH - TE,
Efh & B &S COFEMEL L w1+ 7 7TH
Sl EMBETIHRIIKR L VXYL T 9T 7HARBHLE TR
Lo 2DV THHMBRRD 50 258G @<
I > T FAFHARONZ, WTFhIZLTHE
+YETE, YT R VRERRIL. vt T T
(ZPollinator & L TEELMEILHY, ZThEdulic
L s 9778 N3 FHIlE»THIKEhT Vw3
L MBIz B,

R4 S VBEBERREENEE

Fl # & 8
ik # 1 1 1
¥ @ H 1 1 1
M o& H 4 13 14
o8 H 7 7 7
e @ H 5 5 7

at 18 27 30

F25. FFUVROUBREROIBK

B
A W@l centre| east | west | south | north
o 0 0 0 0 1

RAH B 0 0 0 0 1
& 0 0 0 0 1

# 0 0 0 1 0

FHH B 0 0 0 1 0
f& 0 0 0 1 0

# 2 1 2 2 3

XEE B 4 3 7 9 12
& 4 3 7 9 13

M 1 0 0 0 7

wRE R 1 0 0 0 7
& 1 0 0 0 7

B 1 3 4 2

sl &8 1 3 4 1 2
f& 1 3 5 2 3

# 4 4 6 4 13

it B 6 6 11 11 22
& 6 6 12 13 24

4. EEBRICHTHHTERRE
196747100 2 FRERL ~ T EFTOHELERIL
RBOLBENTH B, ML LNBE, BHFERANS
LE»THRENTVAE, | EHOFEMI2H487
Behn., TORBMBEI Y FTHY), RICZLTE
B CThH 1o DOVTT7HA b ANFINF
NELP 1, WHMEHRHRIEIMED
HTYhrore 2HBIE2 HEBTHTH YRR
IVNTFAREBUTH O RERERNET. 2% HH 1,
NFIAFRNBRERTHE S o2 2 HIZ >V TILRE
ENghrol, ELAHHMERBTEA NI EBOA A 7
O/SLAFIEELE D £ CIREL ZLHIEBO Th A -7,

Andrena

(Micradrena )sp



#26. BHEMREEOZFRIES (%)

W 7—-8 | 8—9 | 9-10 | 10—-11 | 11—-12|{12—1 | 1—2 | 2—=3 | 3—4 | 4—5
i 8 9 10 11 12 1 2 3 4 5
A (F4) 0 Q 6.4 2.8 2.2 1.9 8.3 7.4 8.7 0
B ((®) 0 1.7 12.7 8.1 8.7 15.4 11.1 7.4 4.3 0
C (W) 2.0 5.3 4.3 21.6 10.9 7.7 13.9 0 0 0
D (/) 0 26.3 19.2 27.0 17.3 17.3 11.1 25.9 8.7 0
E (4db) 98.0 66.7 57.4 40.5 60.9 57.7 55.6 59.3 78.3 100.0

F27. SSMNRERBOBMUIE (4% T)

W i 2 3 4

e fi

RYYXYLIITT
(7.0)
kX 54577
A SN F T T VL avaxyk (7.0)
(Centre) (43.0) (29.0) * 4 7 D( AR
7.0)
TAHL e XNFINF
(7.0)
Fyvxesy7 7| Andrena sp
(6.2) (3.2)
B YN+ 7 Tle x e 597 T FAEyveANFF
(east) (75.0) (6.2) (3.2)
v X a2 N F
(6.2)
I SN F T T AT ITT|IHRIYIXYCTITT | THAEANFNF

(west) (33.3) (22.2) (11.1) (8.3)

D I ANEE S il I AR A2 A a0 S 2 A 2 di I S S = VA

(south) (30.6) (25.3) (18.6) (10.6)

E RV UXKF9T7 7| ocedemeridae Y % /N F+ T 7| Chnysontlidae

(north) (29.5) . Gn sp (11.8) Gn sp

(16.6) (9.2)
% =

Yy, FUELELST, EXENBBOBEERDOE
RISEF2HEEm» R o, BROFERIFEMEREILC
Y, LY NFHTOELZHOEERN ERLL
TVBEVAL L), HRE (1957) DBATUHEFFT
BRBERGRAETH Y 4 B 7 EE2IHM S RE L
FLERTCRIEMEREREMRE & ’)”'( 4 H6HAE20
46FE £ F0RL TV By % 2 fER 5 (1973) & 5 EI27THI4GHE
4BTVEA, COBELWHMARSERE 2 DT
VB FIEDWET 52 L SO R THFMTH > T .

D=

BERIIRIFISEB B RBDEN £ T3 H. TED
e, TEHoRE, KENLENH 3 2L HFHEEL, b
DRI L THREA PN &2 5, RIHIIIHER
BRBROENFIAH D HIEES BE L TL 5,

5. AEEEICHIT2HERRHE

SHEMIZET 3 2AREMIAY 292, FORELY
RINIRL 72, EFREEIHERML AL L ERE R
SUIRL 2o ZHIZE B ERIREMIT 4 H11/33/841
FETH B, S FEOUEHAIRERIZ OV TRIZIIRL 2



A, SEMOSI L, YenFTTH4LEE LS, 1970
127 H A4 B ANFISFHLLE, 19TLIRIC 3 Y N F A3
CRohAZLNO FU4BIIAMBRRIZL->THD S
nr,

z &

YLFLERLELEAETERETOHER ML, R
PDEBREROBEA RS ., BHHRHOBRIE RS
BHTH -/ ABZHIXOVTHLERTH - 12 H7,1970,
NNEOHOBRAIBETH ), L LTI, 1971F
B EIEARRBORES £ LiEh,, DWVTL969
FEETEIZE(REL TWE, Thid, RERIEFR
WThohZEIlBERTA2EELNSY, WHHRERE
RO v TE (ARIE) 1L MBI TIZH 2
EHDOFEBILILDERbNS, IBIZ YN+ T T
DEEND BRIEINZDWTRL 20 197184 BV T,
VTR, FRIIE1IEOE-7 AR5 h, HEE
;. Jr TEMABREEEETRL TV,

6. 7 b IBIC BT BBHIERRE

2 EROER % £3BIIRL 2, 1970iE13 4 B 7 £H05E
HEREL L, ZOFEOFELFEIL Andrena spThHY |
ZERREENR. 0% 5 L, DWW Andrene (Micra
ndrena)sp, IV NNFAHFENFNI6.0%TH 70 $7-
THACANFAFOHERE 2L BH, BEHARE
L. B RBROMEIAIL4BOLTH ) B
FRSWAIN

197V EDNHETCIE3ESRTRETHH-H T, BEHERHR
TR IYNFLIMI T HA A NF N F B OB T
Holo VBARMIFAMCABIZE E 5%, TR
BEHERRERELLABOHTOh >, BAIHEL I Y
FTH->TLEDNBY%E L1,

% &=

A7 rBEiz T, BRI, BB RAIE
DVRFIZH D B EHBE R EAROEBREEA RSN S,
LA LI ERBROFEIRFERES RORENH 5
Exs, BAEBORIBIZEEEN 2 L), 2EMICRE
FFEMRIER3BITRL 12,

7. 99X, 7o XBIZE I BH{ERRE

1970FIZEREL 27 A TOREER 2 RMIITRL 1=,
RERBIIIBI2RISETH - /-, BIEOMERIE, 74
A RANFINFS>ZFFAEY XY ANF/3F>Andrena sp
> IYNFTH T, EEHMICEERE B AREMICHER
Ehtwd, MHRBROBRTIEE(LYH 25", &y
iZhh ot

Ty AR THOREBRIRIBDEENTH S, 4 FERDHE

PEFETIX3IETRIOETH - o 1 EEHORENTE
BRYYXYREIITTTHYN, DOWTIV/AF, Andre
na sp. 7ALCANFTISFRETH 72, ¥ a7 A8
IRORY VXY T8 T TEBRINE, B@EHRBRERD
tEEchd b, 2FEELABERET 530 L TRRILES
ftLTwi, 3ERTEIMOBETEEKIE I V/IFI
bol, 4HFEHIESHIZARCLL T 2HMEREDHTH
Sle ZOEEKITIVNFILE-THED SN,
BAEE H 2 —FHMEM TORETIE 3B 7T
REL oo BHEQTIRISBBBEH R B 5 #1C &k - THERC S
h, BHRHRI 1@z R3 1088807,

% &

TALTVYARY T, FYREEHHEERIILT, £
AT PYVEEHREEHAE RS BRI THKRE
NTWBREVI LI, 7XETIE., & XNFSFHEIE
FLTWAEN, AT ASFSNIE I V3 FDHEHN S
HENM5, WFEHREBRN D ViHEIL, FATEOERLRN) % B
FOBBEIEIZLDEEZ B,

AL IEEICRTET 5 7 © ADGE L | BRI
R, RIRREL S22 REFE2 5035, B
BRI DL, BHARBEFRCBREhTw LV &
Do TEIEANFANFII L ZIFWMHAEATH B H,
ATLBZ Iy AN FIRASNE &, KBOFEEIEE
2T Be WA, TYADOMREIZEV T, o R &
0 Y BEHOEEMREEIIH B0, 2 L IZFHEEAT
Wl 2, KEBTHBAHI2, HERRDIEDIHH
Z, BRICLTEREENE LV LS, TV XA
DAFEBOFELERIIH D LI 10, FILLL3ETHIKE
L FRHEICLBEND B,

i £

HAOSERBEENDIZ, TEHED 2V HERHE S
MBI Y TOI0FEMPFAE L EERICL 20+ EF Y,
EE, AT, 9A, Ty XIIETBTEE R, &
frFE. MUSIREEZEZ & ICHTEERBIIET 2R3 &
NDEITHB,

1. ) v TRENC & 3 E5TER ddl & AL 104ERTIC
BT 3 ekRERL. 6 HRMCIENEE 7 1R E
LBTHH 1, ERIIEBROT SN ADIZIINEN
125 28F8 12D W\ T1965E D 11IFHI6ELIBFEA S - 1=, £
ROFERSHPERRIZEIZ LA RETH T, 125
30B3CTETH D, DV T E TO 8 FH3ELTHE & il
HERHB6RHOBIETH 5,

2. A, BE-/ALBE (AZIED, B kHMuR)
TOWERRMNE, ARIETHIEELMETH Y, B



#£28 TERECHUIHERRRERE TRBOBFFER

& A (13?%5.6 1971. 5. 1
%) | (RATR)
Diptera
Syrphidae (¥ 3 7 A/ f)
1. Eristalis cerealis FaBricws (¥ </ +77) 2 1
2. Lectasyrphus corollae FaBRICIUS (7 K- v 747 7) 1
3. Sphaerochoria mentri LINNE (E X k& 797 7) 2
Muscidae (A4 =/S1§})
4. Hyiemyia platura MEIGEN ( ¥ # /¢ 1) 1
Calliphoridae (7 T/Sx )
5. Calliphora lata CoqQuiLLETT (44 7 ©/iL) 3 6
Hymenoptera
Andrenidae (b X /235§
6 Andrena (Mitsukuriella) fukaii COCKERELL (7 /14 & XA/ 73F) 7
7. Andrena sp. (& ANF/FD1FE) 3
8. Andrena (Micrandrena) sp. (b XN+ 1"F0 1)
Anthophoribae (¥ 0 X I 47375
9. Xylocopa appendiculata circumvolans SMITH (7 < /%F) 1
Apibae (3 V/3FF
10. Apis mellifera LINNE {3 V/3F) 43 95
¥ | 8—9 | 9—10{10—11{11—12|12—1 }1—2 | 2—3 ] 3—4 |45
T 9 10 11 12 1 2 4 5
g T 15.51 20.0)23.0 24.5 26.0] 26.2| 25.5| 22.0 21.0
W g %) 60.07 340} 260} 24.0] 23.5] 22.0| 25.0 25.5 26.0
v F 1 3 6 11 8 7 2
THA Y RNFIF 2 3 1 1
Andrena (M) sp. 1 2 1 2 1
s & Kz 1 1 1




29 ZAEETECHTIHERBORER

Lepidoptera
Pieribae (Y T+ 3 7H)
1. Pieris rapae crucivora BoispuvaL (£~ 0 F 37)
Lycaenidae (¥ ¥V I F 37 #
2. Celastrina argiolus ladonides De L' Orza (WU ¥V 3)
Nymphalidae (# 7/ F a3 V&)
3. Nymphalis io geisha STICHEL (7 V% 7 Fa7)
4. Polygonia c~album hamigera BUTEER (¥ — % 7/>)
5. Vaness indica HERBST (7 H & 7/N)
Diptera
Bombyliidae (') 7 7%})
6. Bombylus major LINNE' (KT~ FY )7 7)
Syrphidae (¥ a 7 #/3#})
7. Cheilosia sp. (7 un+7701F)
8. Didea alneti FALLEN (NV kT 4T 7)
9. Epistrophe aino MaTSUMURA (74 /757 7)
10. Eristalis cerealis FaBricius (VY </N+7 7)
11. Eristalomyia tenax LINNE (/NF T 7)
12. Epistrophe balteata DEGEER (V& Z % T 7)
13. Helophilus virgatus CoOQUILLETT (7Y 7 b1+ T77)
14. Lathyrophthalmus ocularis COQUILLETT (R ¥ XN+ T 7)
15. Melanostoma scalare FaBRICIUS (R VXL F9TT)
16. Metasyrphus corollae FaBrICIUS (7 2K T 5T 7)
17. Metasyrphus nitens ZETTERSTEDT (T 3K KT 5T 7)
18. Scaeva komabensis MATSUMURA (T =/ SLYKRIY K FTITT)
19. Sphaerophoria menthastri LINNE (K A 5% T 7)
20. Syrphus japonicus Loew (7 5% 7 7)
21. Syrphus #ibesii LINNE® (Y7 b FZT7)
22. Syrphus viltripennis MEGEN (I H Y/ 597 7)
Tephritidae (3 /STE})
23. Gn.sp. (I 1#4)
Scatophagidae (7 v /32F})
24. Scatlophaga stercoraria LINNE® (kb X 7 v /31)
Muscidae (4 =/Sx%})
25. Hylemyia platura MEIGEN (% 4/3%1)
Calliphoridae (7 Tw/SxH})
26. Calliphora lata CoOQUILLETT (#+ 7 w/3x)
27. Lucilia caesar LINNE (¥ v /51)
Tachinidae (% F U /v1#})
28. Gn. sp. (Y K"z ] §E)
Coleoptera
Coccinellidae (7> b7 4 VF)
29. Harmonia cxyridis PaLLAS (7 ¥ F7 4 Y)
30. Propylaea gualuordecimpunctata japonica THUNBERG (K XA A /37 +7)
Oedemeridae (# 3% E F¥§H



3. G osp. (A 3FUEFFO1H)
Chrysomllidae (/™4 ¥ §})
32. Gn. sp. (/N4 o] Fil)
Hymenoptera
Vespidae (X Z 4 /3F5})
33. Polistes chinensis antennalis PEREZ (7 % & VT ¥+ #H/3F)
34. Polistes fadwigae DALLA TORRE (X 7O 7 ¥ F 4 /3F)
Andrenidae (k& X /5 /35FF)
35. Andrena sp. (k& X /NF3F0 15)
36. Andrena (Mitsukuriella) fukaii COCKERELL (7 7 4 K X/ F/39)
37. Andrena (Micrandrena) sp. (EX/NF/3F0D 1F)
Anthophoridae (¥ 1A Y/ + 357§}
38. Ceratina (Ceratindia) flavipes SMmiTh (¥4 E V¥ A/ s38F)
39. Xylocopa appendiculata circumvolans SmitH (7 </3F)
Apidae (37 /3FH
40. Apis mellifera Lnner (37 /3F)
41. Apis indica japonica RADoszkowsKl (=7 > 37 /3F)



£30 ZETECHUIEEIREBLTE

@ = M Soldam Soldam Soldam Soldam Soldam 4
No. x4— 1967 % | 1967 % | 1968 % | 1969 % | 1970 % | 1971 % :
1 1 0.5 1 0.3 2
2 1 0.3 1
3 1 0.9 1 0.6 2
4 1 0.3 2 0.6 3
5 | 1] 03 1
6 2 1.6 3 1.8 2 1.0 2 0.5 5 1.4 2 0.6 16
7 1.4 3 1.0 8
8 1 0.3 1
9 3 0.8 3
10 99 | 84.0 941 56.8 107 57.4 109 28.8 160 | 45.5 631 20.0 632
11 3 1.8 3 1.0 6
12 1 0.3 1
13 5 4.3 10 6.0 8 4.3 21 5.4 26 7.4 25 7.9 95
14 4 1.3 4
15 12 7.2 4.8 69 18.2 17 4.8 12 3.8 119
16 1.0 6 1.6 4 1.3 12
17 1 0.6 0.5 2
18 1 0.3 1
19 2 1.6 1 0.6 1 0.3 4
20 1 0.6 1 0.6 2 0.5 5 1.4 9
21 0.3 6 1.9 7
22 4 1.1 4
23 4 1.1 1 0.3 5
24 1 0.3 1
25 4 2.1 22 5.7 10 2.8 10 3.2 46
26 2 1.6 14 8.4 22 11.8 78 20.4 60 17.0 72 22.9 248
27 8 4.8 11 5.9 17 4.5 17 4.8 25 7.9 78
28 1 0.3 1
29 1 0.6 1 0.3 2 0.6 4
30 1 0.3 0.3 2
31 3 1.0 3
32 2 0.6 2
33 1 0.3 2 0.6 3
34 2 0.6 2
35 5 3.0 4,3 18 4.8 8 2.5 39
36 4 3.5 4 2.4 4.8 18 4.8 21 6.0 13 4.1 69
37 3 1.8 4 1.1 13 3.7 9 2.9 29
38 5 3.0 4 1.3 9
39 2 0.6 2
40 3 1.6 1 0.3 35 11.2 39
41 2 1.6 2
it 118 166 187 379 352 315 1,517

% Nodd F29 & [FlHE



R AETTEICHTIEENFEBOEE

E & 1967 1967 1968 1969 1970 1971
an & F H Soldam Soldam Soldam Soldam Soldam
ZECE .
H B BB E R | B ERE | M ERBRBI BN E @ B & f
-3 /] H 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 1 2 2
A 4] H 3 6 6 3 10 10 4 8 9 4 13 13 7 13 14 5 14 14
£ 2] H 0 0 O 1 1 1 0 0 0 1 2 2 1 1 1 1 3 3
fi% /) H 2 2 2 2 2 4 2 2 3 2 2 4 2 2 3 4 6 8
Hi 6 9 9 7 14 16 7 11 13 8 18 20 12 18 20 11 15 27
(&fk 4 HI1F33/EA11E)
#32. BEEOBEMEESE (Plum orchards )
5 - 7~8 8~9 9~10 10~11 11~12 12~1 1~2 2~3 3~4 4~5 .
W' kMo 9 0 1 2 3 4 5
# 7 I3 T | 16.5 18.0 20.0 20.3 21.5 21.0 21.0 19.7 18.0 17.0
i B % | 41.0 28.0 28.0 28.0 25.0 25.0 23.0 21.0 27.5 32.5
1967 e+ 7 7110 12 19 14 14 2 6 11 9 8 94
(5.4)(+ & 7 o/ x| 1 1 2 4 1 1 1 1 1 1 14
i3 wxyyxes477 | 1 2 1 1 1 1 1 1 2 1 12
TYTINFTT 2 3 2 1 1 1 10
1968 ] B T |13.0 15.4 17.3 20.5 22.5 23.8 24.0 22.8 21.0 20.0
(5.2) & E % | 63.5 52.0 39.0 33.0 25.0 16.5 21.0 17.0 16.5 23.5
% w4+ 7703 10 20 26 13 17 16 9 2 1 107
4 4+ 7 o/ 1 3 5 1 2 4 3 1 1 1 22
L VA . 4 1 2 2 1 1 2 1 1 11
1969 =g E T |12.8 16.0 19.0 20.5 21.1 24.0 24.0 25.0 24.0 23.5
(5.2) & 154 % | 54.0 48.0 61.0 50.0 51.0 43.0 43.0 45.0 45,0 50.0
IF w779 16 17 12 15 15 13 9 3 109
+ 4 7 o/ x| 10 8 5 6 15 12 8 11 3 78
KUY I5T77 4 17 12 7 9 6 4 6 4 69
74 A Nz 2 3 2 3 4 3 2 3 22
1970 b=y & T |12.3 15.1 17.3 20.0 21.0 23.0 23.0 21.5 20.0 17.0
(5.6)|#& E % | 65.0 59.0 65.0 45.0 46.0 36.0 36.0 4.0 46.0 59.0
g YNt T T 9 21 31 32 22 24 11 7 3 160
A 4 7 o/ 4 18 9 7 5 1 3 6 7 60
TYy TN+ 77 4 7 2 3 4 4 2 26
Ahdreha(M )tuka 3 6 o 3 4 21
1971 i ;3 T |18.0 19.0 23.5 26.5 29.0 27.0 29.5 28.5 28.5 27.0
(5.13) | 1% 3 %
i 4 4 7 ozl 9 10 17 5 6 5 8 10 2 72
Yo+ T 710 13 9 9 ] 3 2 4 63
3 V] NF 2 4 4 3 12 3 6 1 35
* v o3y 2 4 1 1 5 2 1 7 1 25
() - - -#HEHO
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®3P AVNVEIIETLIHERBRER

i L 'S0 52
1. Pieris rapac crucivara BoIsbuvaL (£ 20+ 377) 1
2. Vanessa indica Herpst (74 #7/N) 1
3. Epistrophe balteata DECGELER (RVY T FT7) 3
4. Eristalis cerealis Fapricius (=, ~F+77) 1 5
5. Nelanostoma scalare Fasriciis (R V%797 7) 4 4
6. Metasyrphus corollae Fapriclis (78X Z977) 1
7. Myopa sp. (A/"z 1 E) 4
8. Calliphora lata CoQUILETT (A4 7 v/3x) 1
9. Harmonia oxyridis PaLiLas (7> b7 23) 1
10. Andrena (Mitsukuriella) fukaii COCKERELL (744 & A/ s34 7 2
11. Andrena sp. (b X/ F/3F0)1Ff) 16
12. Andrena ( Micrandrena) sp. (b A/~FoNF01FD)
13. Apis mellifera Linng ( 27/5F) 18
2y 50 34
R3HU IABRCHTIFERRREE
il # 5
Lepidoptera
Nvmphalidac ( # 7vF 3 V)
1. Polygonia c¢-album hamigera BurLER (¥ — 77 /) 1
Diptera
Bombytliidae (7 U 7 7F)
2. Bombylus major LINnNe (KO — V)7 7) 2
Syrphidae (¥ g 7 #/S1f})
3. Cheilosia sp. (79,F+7 70 15) 2
4. Eristais cerealis FaBricis ( ¥+ 77) 1
5. Heophilus virgatus CoQuIiLLETT (7 ¥ 77b 1+ T 7) 1
6. Metasyrphus corollae Fagrictis (79K 7357 7) 1
Muscidae ({f =/ xf})
7. Hylemyia platura MEIGEN (% A4~/'T) 2
Tachinidae (¥ KU /LR
8. Gn sp. (YR 1
Coleoptera
Coccinellidae (7~ b7 4 L F)
9. Harmonia axyridis PaLLas (7T ¥ 74 2) 1
Hymenoptra
Vespidae (A X X 73FF}
10. Polistes yamanakai SoNaN (¥E L 7 ¥+ H/3F) 1
11. Polistes chinensis antennalis PEREzZ (7 9 F 7 7 F H/3F) 1
Andrenidae (k& X /235 F})
12. Andrana (Mitsukuriella) fukaii COCKERELL (7 4 4 & X /xF73F) 13




13. Andrena sp. (& A/+/3F0 1 §f)

14. Andrena (Micrandrena) sp. (& A/\+/3F0 1E)
Halictidae (/4 /3F%¢)

15. Lagioglossum sp. (I +/3F0 1 f§)
Megachilidae (/¥ /NF5H

16. Osmia cornifrons (RADOSZKOWSKL) (- A T/3F)
Anthophoridae (¥ T A ¥/ v+ 3+

17. Ceratina (Ceratindia) flavipes SMiTH (¥4 ¥V Xk X+ F/3F)

Apidae (3 /3F%})
18. Apis mellifera Linng (3 7V 7VF)

%35 FLAMICETIHBTERRIREE

% Er EX 5 o0 I el 1)
F A d 1969 | 1970 | 1971 | 1972 | 1970
& % 4.30 | 54 4.28 | 4.28 | 5.1
Lepidoptera
Pieridae (¥ 0+ a7 #§)
1. Pieris rapae crucivora BolspuvaL (£ 20+ 37) 1
Nymphalidae (% 7/ F 3 7 §})
2. Nymphalis io geisha STICHEL (7 ¥+ 7 F a ™) 1
3. Pojiygonia -ulbum hamigera BUTLER (> — % 7 /V) 2
Diptera
Syrphidae (¥ 3 7 #7732 f})
4. Eristalis cerealis FaBricis (¥Y=/+77) 3
5. Eristalomyia tenax LINNE' (/NF T 7)) 1
6. Melanostoma scalare FaBricius (K> VX k3597 7) 15 6
Calliphoridae (7 u/S1.§}) 3 2
7. Calliphora lata CoquIiLLETT (4 4 7 o/¥x) 2
Muscidae (4 =/Yx§}) 1
8. Hylemyia pjatura MEIGEN (% /1)
Hymenoptera
Vespidae (A X 4 /35 )
9. Polistes chinensis antennalis PEREZ (7 927 ¥+ #/3F) 1
Andrenidae (k& X/ N+ /3 FF
10. Andrena (Mitsukuriella) fukaii CoOCKERELL
(7h 4 € AnFI3F) 6 2 10
11. Andrena sp. (k A/} /3501 fifi) 8 5
Anthophoridae (7 T X ¥/ +/3F#})
12. Ceratina (Ceratinidia) flavipes SMmiTH 5
(FF VXK ANFINF) 1
13. Xylocopa appendiculata circumvolans SmrrH (7 < 73F)
Apidac (3 V/NFHR)
14. Apis mellifera LINNE ( 3V 73F) 8 4 63 45 24




2. A~ 4 B24F44B498E 123 L. B ~ 4 H158127&33
HThds, £-MEMSEDS HIORN6MIZ4 L, KA,
MMERAHIZ3 B 7F oM, KEEENETIZ4 B
BT H - T, ElO b kHEihd — M B E
FEEUFETS ) TROSBEESMIBO TR L
HE A 5,

3. BN R 10F MMk L AL ERDE D » /-
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8T T FNIDOIETH »/, BBRRTIZ1 ~2
ERREN B 1A, 3 VUNRNF>THL X NFRNF>
Andrena sp (B ANF/NFD1FE) > ¥4+ VXL XA
/NFI3F>Lagioglssum spa /35D 1 §8)> Andrena
SP (Micrandrena sp ) (¥ XNF/3FD 158) DOIET
Hol, BRETOHNDOMIKIRE & SEEHTEHED
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% G EER RO ERTERIL, I E Rh O
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LIFLVENIHRE L 2EmIZH D, KIFKEEIZLS
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4. 10FE/MIZHIT 5 (ABEE) BUBOMEMNTIX, 6
EME v nF T FIlEk-oTHEDEN, HIZIV/SF2
B, TYTINFTTLIE, 37F AT gy davs
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iz >T. FHERBOREMNTH S Z L AL 2,
BIBIED 6 EERTIE. IV /S FDOE L IOEHH 4 .
FLUXRIITTIE, ovnFT7TLETHY, 2
MTIEoenFT 74 EEED -, MIRE & 40 E
TOBAITHERR EBEHBRBIZE>ThO 5/,

5. FHEERDIRERDOEEH % R 5 IZABUSORIE
T 131971, 1968412, B BB TIX1968EA £ H - /20
LA B TII65, B BBIT19665EIZH D, 1971
£ 5 CIZ1968FE D MTEENLEZEERICH V) | BFTED £
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RERBE, BEKX—27 21 ~2ERAMEL L - THEY
WENTWBIZENRLZ T,

6. FIREINIGFTER BEEED 6 ERHYTIE, ETFIC
BLEENERETVEY, HLenRBETRSE, 240
FNEE S BBEEA RS NS, L ar AT <
NF T TIEEN S MFEE A 5 SHTETT L . FFRT100ENIT4 &

% 2 HEHTTRBANE L 2 MDY — 7 2 B4, T 5 kLI
DIEMETRAER S NG v T2 TN+ 7 7L TN
EhbBEEPNEN, 7OSIHO+ A 7O T #
AT RBMEOHEY -7 B b L, FiihLAE
BOEFBIIHTE L S5 LI TH 5, BBERBOM
FRIE RN  12BERT IR D BIREHCETES &0 . FROH
EIEENIE T AEmIZh B, 20 & F ZIHTEIEFIL.
RHEMCHFBROHEEOMRICERE L, Bz RES
TEEBET BHEMEIZH B,

7. HERBRHEOEE L AL, £OM, BIEIZK
EERaN S, IAREEMERS (Z R 5 REEILE
BETH, KHEEMROBMLIBENICS 2B
G AP E-ATAL (R /dRIN

8. MTERBIZIIAL, AF. EBRELEHIIL>TH
MENTWwWB, LA ->TPollinator ¢ L TOHFHEM
NE 1 BEBONTEDH 52 TH B, WA, BB
BHIZZOFGEISERI TS,

9., MF nF&trHiTIz>VWTIERMEL LR
4 BI7EROEGELIRE L 1, V> TEFS BB S
{LDBEAKa HFTRXBETHY, b TOKEAL LY
BIETREB(LOHE A S 3,

10, BFEONEN 2 B3 La BIETTIR (THRMR)
DINFTITSIYUNFST T NG T T >Andrena
sp (NFRFD1FE) DIETH -7z, b BIETIE (H
A R) >N FT TRV XEFTIT T >I VN
FOHECSITT>IFSTOMETH B,

11, #+ Y ILBETOHER BifdOhall i3 5 &M
HEETOREL, 5 BISERIBETH 0. BOMHEK
IZE i BIEALIEFER E > B > JB E >3 H =k@
BONETH -7,

12. Ao oeHE, M, @, Lo sHEs R THOME
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13. BEOIEZIIHD RS Y X 59 7 7>0ede
meridae Gx sp>> ¥/N+ T 7 >0nry somelidae Gn sp D
NET., LSO E TRy e+ T 7HAE1INTH->TER
KEFTERDIO~T5% % EH TV B, 1,

14, EEEIZHT SR B4

2HEMPEOHERE. 286 FIOHORETH > THED
Thh ol BEOEAIBHABRRIZH > THMIZE
Ao e LA TEMBOWMIE I Y N F >7H 4
¥ X/NFI5F > Andrena  (Micandrena sp ) (& X /»
FTRAFO L) 53N ZOMETH - 1o

15. A9 b IBRICE T35 ERRHE,

2 EPIIE 4 B 8 FH3MTH - 72, WO F KL



BEREHIZHO, FUBOIERLE 3V /5F > Andrena sp
(CXNFNRFDLHE) SDTHLCANFRFD>RLY
Y T8 77Oyt T TOIRIZE S 1=,

16. JX. PLRICBDHEREA

AT LEOTHETH 3. 4 HIZEHBBNIRE S
H0, BBEHBRHIILABRAIETCH-2, TV XTOD
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SeNFT T
FERBRE L TOBAEL £ 18
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LBEEY LB NPE . QBEEMEEZRA TV W,
BENZENFHTE NI QOEEDIHEES BT &I,
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AR5 EV, DEC@QNZRMEE L TOMERMEIZOVT
. B LB 2EELRBHETHHT, IV /FDY
YT BITAHERTTOET 3 ERO— IL{EKIRRE
TTHEHETICH B, LA ->TY v TEORMIERIE
FE TEFIRIZEY BUERIZLIZFLIERELNA TV S
25, ZOLIZBRBETICEVLTLESMEOE
KRBz RBRERBOBEEAFILEE L .CDIZoV T,
FIRBHEIZKESBFRN S 2BHETH » T, FIADES
EL{BEATWTEH, 2DORBIIHT 2RBOKEIS
Hhid, AIRERE XML 22, v X Fid 3N
FLLEDENPollinator & LTHOERMEIHRHL T
A, MIRFLKICES ZVRADERIE, HiEH, EF
HENERDIENIZ, I+ 0—F.2 ) 75T/ F(Leu
JaponicaeWALKER ) . v 7 v an+n 1@
(Monodontomerus osmice KAMIJO, + Ak av&»
L 3 ptinus Japonicus BlElTTER YDEFREB KD %
W (ATH. d0k41965) A hIFS5h b, /- 1EFFIA
rEETNE ZTORBICEEMERMR 3451, o
BHIFAE N T T § Pollinator & U TOFIB{HE
BREshZEES v, BIRL Y+ T 7%
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#37. FEERDOEMRFTERR
i " i HERE fif & 7]
B & & V| & F
H & # % i b 0 it %
v =4 2 7 7 10 0 4 3 3 7 70.0
vk X kv 3 % T 7 5 0 0 1 4 1 20.0
S|+ 4 27 @ oz 14 0 0 5 9 5 35.7
= * /3 x 8 0 0 0 8 0 0
7 H 4 kv X N F N F 10 2 1 5 2 8 80.0
Andrena sp 23 7 5 9 2 21 91.3
D VAN S S 19 1 8 3 7 12 63.2
7T Y 7T N+ T T 10 1 3 4 2 8 80.0
+ 4+ 7 w /N oz 5 0 3 1 1 4 80.0
J-F,g 3 V4 /9 £ 10 6 2 0 2 8 80.0
L R R S S A 6 5 1 0 0 6 | 100.0
F A& E Y XN N F 10 6 2 1 1 9 90.0
Andrena sp 8 4 3 1 0 8 100.0
s = N o+ T 7 14 2 1 8 3 11 78.5
7 ¥ 7 PN F T T 7 0 1 3 3 4 57.1
x v XYve 5389 7 7 10 0 0 4 6 4 40.0
2 ¥ a - F vy 7 7 3 0 0 0 3 0 0
£ *+ 4 2 o =z 9 0 1 3 5 4 4.4
T Y /s A 8 3 2 1 2 6 | 75.0
FAECYXE ANFNF 8 5 2 0 1 7 87.5
Andrena sp 6 3 1 1 1 5 83.3
s o= o~ F T 7 5 0 1 1 3 9 46.0
F Ik YU I 5T T 4 0 0 1 3 1 25.0
¥ |7 v 7 r N F T T 3 0 0 1 2 1 33.3
'[? S v /8 ¥ 8 1 2 3 2 6 75.0
7 7 H 4 v A o F N F 4 1 1 2 0 4 100.0
Andrena sp 8 4 3 0 1 7 87.5
Andrena (M) sp 9 5 2 2 0 9 100.0
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LN F T 7ORBEEL, FORBTHLERE L
EIZL T, #BREEAIMZ s, REBOGHIZ B W

TAEW 25 2 THH T 2R A2 TH % Me Murtry

12 (1963, 1964, 1966) +~ & =K & BHibRE .
TN D KEFRIZ DN TEF L T s h, Fofil
IZhh BN L ARFOMBEAG L TWE, &
izt 3+ . Amblyseiushibisci (Chant){z } 7 £ o 2
Yokl b HFTLL YR AL. Ambiystius
Bz  Mesemdryanthum SPD DIEMH®RT B &
3. 1 Rasmy(19763¢; Tybhlodromus
ELBADRY 13 b =DIEH CRAMFHEEL v,

IO EMSEIUE, Lot T 7T SN TH -
T, LRI TER IR T b Tw3B 525, H
RTOWFWETE L ADEEMIEE . THOTRERZ I
DE~ERBLIEARAHIOH TS L2 b9, ik
L2ziEm o flifiiz & » T, Bl oy, EIEIZELID
. FOME®ALRE LT, VT 2L X, VoY
X2H), REATERELTIE, ), &=, F7ED
TYHARF v H B, INSDIEHTITETRNM L <
FrEMaL £uZ b s, ALF Lo & L Tit
ML ThLEHEZL, Ll MEETENE. F£H%
EB L TRBICHBEEHET 2NN E TH
5, ) T2 BTt American Summer Pearmai )
1,0007E4°544910.2¢ . Delicious Ti115.4 g NIk
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FHRBLCT O, HEEHTH- 12,

$OH maEs LI, B
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## E
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DONT, HBEEABNALREABIC DV TERERA,
L ThRiE. THEIC W TRET 3,
X B F &

1. @afAkomE

K53 BB A BERRRO DI BHHE & HEWHIC
DWTHEZRAT,

2 . REEHIZ D THRE

RENR LN AMOMEEERMANSL JICHBL TR
FORRERRITL 22,

3. B L 2EEFOMES
FEHOARCERALEEL T, BHEEOBEm L L
TOAHF 7 XE#HEMCL T, LVEETRAMOBEREICD
WTRAL, (F55, 56)

4. BWEHRAIZ L 2EFORE

MBS L2 RETREL LD 6, BHICAFL
BuEH, BEMRICL 2@FTOTRMEIC DV TERL
(RSN L BBHABEAO LI T I LICRERT AL
a7 e, FPyEoa 3L EMICL 2R DN
THEt L7z, (#58)
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T AHESL
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KX+ I8
ER+RKIAHES >~
ER+INZHAEL >
FER + RUIRBERE

MBOBEEZ,. 7FAF v 7HNEE 5 X20X30cm,
03B E 7T X11X16emN 4 F TEHEF B, @EOH
Bisfi oI riziReEmal | eEEMSL TH
BRICELL, L BERBEBRmMOGEIE. AR 2
ik ELEPICRMEA L, FLERESRM. &5
CloEmMBEREIC > TRET 22 72,

HaoFAEIIEHNERRIBTERL . @RI T 2580
OHFLL, wTRLFABOEEL Y 2enfE@BEIC ki
frebic, MOBEHA2EBE, COLICHETRERE -
2, BnEEIR, FoOAEBRERR., GE L RXEHM
%, wifb, PHLRR, BiBR L REBR. AFEELE
FRR., DBnRAREE & REHH . EHETF@DEFC
DVTRE FRA,

X B B R

1. #efaom#E

#5903, 9N EAENZ DV THRARE 4 & NI
EBEOWTHHRTH S, BIWEATHEY T
REMVRONLD -2, HPHHEAL L THOKE LA
CHMEE EEREMI ARSI TR DY, EX
THEOHWH L HE0ARICRE R EC R, 3
W7 HEL o OFBBITIE. RERY S - 1287, BH TR
BThH) . ERE—FERICLRE»LHh 72,

2. REHEHI DOV TO/KET

#6013, KO4NMAIC & 2 EH v, ENE KRR
TTHEBE2T-> R THD, ERLHLOEATH»EL
e, BRIRIS 4 BHCAT3 BEEL 224%, F#52.3 HT
—ERErR N, BRI 4D 9 BARLE
(. RER1H#RN21BTH Y, FH428TH 12,
ORI L MR RERII TN 8% TH » 12,
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RS HETH-> THRLEC, REIZ3IMHKRNEH, T
$16.7 BTH» 72, PHEERIZ 1 HREHPRRED - 1213
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FAERBIUEN L ) TH-12h, CHEAEFRAIAE
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R, >INnF 7 FhRAATAEDMR

5% g
K 1300
sodium propionate 20
dehydroacetic acid 2
RKEHEL > 300
INZAHEAL Y 30
dry yeast 10
£x 80

#55. INFTTHRAATREDMER

X * A7 X 515 wMER LT RBEE R
A 300 200 - - - - -
B 300 200 - 1 — — -
C 300 200 — 5 — — —
D 300 200 — 10 — — _
E 300 200 — — — 5 —
F 300 200 — — 10 — _
G 300 — 5 — — — —
H 300 200 10 — — — —
1 300 200 - - — — 20
J 300 — — 5 — — 20
¥ ) > T2 L (Hyponomeyta malinollnolla ZELLEY) 8§l % % o <= ~+T77
#56. >vNF7 7B ATRHOHER
X ) sodium dry % * 5 iy X% %
US A7 X propionate yeast R d¥ o bR s
a 300 200 1 5 — _ — _
b 300 200 1 10 — - _ _
¢ 300 200 1 15 — — — _
d 300 200 — 5 — — _ _
e 300 200 — 10 — _ — _
f 300 200 — 15 — — _ -
g 300 200 — — 5 — _ _
h 300 200 — — 15 _ — _
i 300 200 - — — 10 — —
j 300 200 - — — 15 _ -
k 300 200 — - — - 10 _
! 300 200 — — — — 15 _
m 300 200 — — — _ - 10
n 300 200 — — — _ — 15
% et T7HRERK KX BHER
R, BYHDEHROMA #58. BMAEHME LMK
= sodium - i =
i K £ ER propionate i H =y
ALK 50 1 0.1 X 500 500 500
T 7 50 10 0.1 .
= I 50 10 0.1 sodium propionate 5 5 5
NrEq=3=P4 50 10 0.1
t X ; - _
EN 50 10 0.1 200
2z 9 50 10 0.1 291 o2 i 200 .
a7 50 10 0.1
4 3 50 10 0.1 fyEOIL — — 200
x g 50 10 0.1
A 50 10 0.1 dry yeast 5 g b
H i oa 50 10 0.1 .
3 0 50 50
7K F 50 10 0.1 EXR > ’ ’




RH9. REMB-LIRFERR

Moo X &ce gy | BMbE% | HHEFEH| Wik T
) 1 200 50 100 0 0 0
W 2 200 50 100 0 0 0
P 1 200 500 100 0 0 0
%o 2 200 50 100 0 0 0
, 1 200 50 100 0 0 0
R+ 2 200 50 100 0 0 0
1 200 50 100 0 0 0
R+ 2B 2 200 50 100 0 0 0
o 1 100 50 100 8 6 6
TARAEAY |, 100 50 100 5 4 4
%+ ES 1 100 50 100 14 10 10
TARAXEA v 2 100 50 100 16 8 8
N . 1 100 50 100 3 1 0
LT AE
SThed 2 100 50 100 2 0 0
1 100 50 100 2 0 0
X 2 100 50 100 4 2 2
® R 1 100 50 100 0 0 0
TN ALY 2 100 50 100 0 0 0
~ 1 100 50 100 5 3 3
SRBEL 2 100 50 100 2 0 0
L 1 100 50 100 8 5 5
R+ R 2 100 50 100 11 8 8
x"60. >oNFF7ITHHRERA (RSUARIZL 3)
AL 1 2 3 4
ESAR 5.21 7.7 9.6 10.24
#LA B 5.23 7.9 9.8 10.27
e Ipk 450 160 100 254
EnAAH 6.13 7.22 9.22 11.5
i SE 380 133 78 238
REF (%) 84.4 83.1 78.0 93.7
R B 100 100 100 100
sE1L BALEHA 6.15 7.23 9.25 11.6
#51bARR 6.16 7.25 9.26 11.8
LEEg 29 o 6.21 7.30 10.3 11.15
LE T e 87 98 100 99
ER1LE (%) 87.0 98.0 100 99.0
LR 100 100 100 -
TI{LEALAHA 6.23 8.3 10.3 -
THE B 6.26 8.5 10.5 -
TUC# 6.28 8.10 10.11 -
Tt # 78 100 99 -
THEE (%) 78 .0 100 99.0 -
SR¥AR O E R E 17.4 22.3 20.3 10.7
B o E R E 11.8 24.4 17.4 15.4
SEAAR O FELL) IR 18.7 21.3 20.2 -




xR61. SRR B EME
# AR MEBL FEERE EARTY HRfE &/ME iR E EHIRF (95.4%)
! KE (nm) 20 14.5 15.5 12.0 0.889 11.963 —16.387
BE (mg] 20 101.6 124.5 62.0 20.659 60.282 —142.918
5 EKE (am) 20 15.1 16.7 13.5 10.334 12.819—17.431
KE (ng) 20 84.9 110.0 65.0 86.656 65.467 —104.333
5 K& (wm) 20 15.1 16.9 14.1 4,031 13.047—23.173
RE (mg) 20 110.1 132.0 85.0 24.072 61.953—15.807
4 AE (am) 20 14.1 16.0 12.5 0.847 12.413—15.807
RE (mg) 20 116.7 140.0 98.0 26.596 63.658—170.042
#62. B AR EE
AR iﬂuﬁ%ﬁfﬁ%ﬁﬁﬂﬂﬁ:' A 5w () HME iR {ERIB R (95.4%)
! BRE (mm) 20 11.0 12.0 10.3 1.008 8.984 —13.016
KE (mg)] 20 90.5 104.0 67.5 10.868 68.764—112.236
5 BE (am)] 20 11.0 12.3 9.0 0.762 9.481 —12.529
AE (mg)l 20 94.6 132.5 63.0 18.696 63.193—131.967
3 KE (mm)| 20 10.9 12.0 9.5 2.795 5.3 02—16.500
KE (ng) 20 92.9 111.5 66.0 60.938 31.947—-153.823
4 wE (am) 20 11.4 12.2 10.5 0.469 10.500—12.378
KE (mg) 20 99.7 122.0 87.0 13.444 72.762—126.538
#£63. RBOHAREME
AL 2 n MZE( & FEARE ekl | fE BitRE EHRR (95.4%)
HE( mm) 12.4 12.9 11.6 0.583 11.244 — 13.576
2 120 | KE(my) 45.3 51.9 39.0 3.458 38.414 — 52.246
) DR am)| 22.7 24.1 19.2 0.957 20.746 — 24.574
R (o) 11.4 12.0 10.5 0.396 10.648 — 12.232
S| 20 | {KE( my) 40.7 47.0 29.9 5.496 29.713 — 51.697
D (mm) | 21.8 23.0 19.5 0.915 19.980 — 23.640
& (mm) 11.2 12.2 10.0 0.818 9.894 — 12.586
2110 | KE( ng) 45.4 51.5 42.0 10.340 38.950 — 51.750
) ANEE(wm)| 22.8 24.1 22.0 2.867 20.986 — 24.592
() 11.4 12.1 10.3 0.618 10.144 — 12.586
3] 10 | KE(ng) 42.8 52.0 35.0 5.708 31.384 — 54.216
DB (mm)| 20.8 22.8 19.0 1.608 19.086 — 22.814
hE (mm) 12.6 | 13.1 | 12.0 0.765 11.020 — 14.080
2110 | RE(mng) 44 .4 50.0 40.0 3.359 37.322 — 50,758
3 WO am)| 21.3 22.0 20.5 3.042 14.460 — 28.14
KR ( mm) 11.4 12.0 10.5 0.536 10.660 — 13.100
S 110 ) KE( ng) 38.0 50.0 30.0 4.722 28.516 — 47.400
WO mm)| 20.6 22.5 18.5 0.968 18.63¢ — 22.560
Fadl 2|10 | KE( om) 12.1 13.0 11.0 0.634 11.750 — 12.750
AE( mg) 44.5 51.0 39.0 14.368 39.857 _  48.943
1 2110 | BOBE(wm)]| 19.6 24.0 20.0 6.680 15.326 _ 23.774
2 | 210 | BOEE(m)| 19.7 23.5 20.0 6.675 15.478 _  23.922
3 2110 | MOEE(mm)| 18.8 23.0 18.5 6.403 J 14.752 — 22.848
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701 !
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104 2

1 1
0 . 1 s ¢ 7 13 22 34 (

7 13 22 34 8
28, BEZICLINBORET (BE)

H27. BEZCLEZHGRORET (FE)

%
%
100 ]
IOOW
904 - 11.5C
04
1 — 1697
801 80 ——18.0C
70 0T
601 11 .5C 60+
501 ——16.9C 504
-—-18.0C
407 —25.0C 40
304 30+
20} 20 4
10 104
0 I
158 0
(29, B &gt (30. REETE



60+
504
——6 A
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40 o R
30 A
r \
/ \
/
20 / \\\
/
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X31. sHEHE (6 B) B34, BLHE (98)
207 ----%
—3
;7 ~_ n=50
/ \\
4 \
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10+ / \
/ \
\
/
/ \
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/ \
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®32. PLEK (6 B)

(33. FMLHER (8 8)



B L IWRICERN G, - UL, BREOE—LHE
Lt REIMBNARFRINTH S, BHNORKRRIZLE
By oE, MLy, NNFETIIEATRL2.5 ~3.1
miAk X<, KE, KEICBW LR L EBEBICH -
TELLTRBREIIELNT,

3. MBoREL L ICEHL, Pb & iBE
MENREFLIEE L OBRICOWT, ENRSADEE
L EICLT, 15, 20, 25CEMRENEREZHAWT
EERIT-oHERIE. H27, 280 BN ThHBE, EAEFY
Blcid, 15C 12348, 20, 25°C TIZ 13 AR TERIIE
Liz, A, RBEIZOWTRL L, 15, 20C TIXIEEHR
BFETholh', 5CTREFLELL TEEF»E - 72,
B A & URic PME & iR BE AR R RET L 2RI K29 &
300 &) ThHD, 5CRET TId. 4 B Leffbyth
£H, 18CTIE5H#%. 11.5CTI37TH#TH 12, E
ATEHRIBL6.9CEET T3 6 Bigh HiFLL 72, ik
N50% %8z 5ETHBHII2SCS H, 18C6 8, 11.5
CTIBTH 7, HOEETLDOKINTH B, 25C Tl
{bRAts L ) 4 BH#E» SR o, 50%PMbE TIC12E 2
L7z, 18CTILI7H#A SHMB L, 11.5CTid2lH, 8
NERET Ciz16 8%y LMLl 72, RBLEENEAEIC L
126 AL 9 ANSHLIHRDERTH ) . F7:32~34
BIMEERICTLIZLNTH S, WLBLEIZ. ALY
ERBNIFICIBATICHRA L RE, L THBH, BE— 243
6 AN EHIZNL, R 2AMKIZH Y, LR T F
TOMEIZ6 A5 A, 9RIR7TBTH» 7z, TLNiE
RIZ6ATI: HriFAk2ETEY— 212, MM
5 BTH-72, B ANHAMRN L — 7 2Bt L HIC
B, MERIZ2~3BH%TH 72, THLHAKIZ 6 A &
FETH- 72, 9 BIEPbbbricHEELr L E— 70 R S
I, HTET6HR2EL,

4. MBI L 2RE

A7 XEEMILATERIIRMANEE) THS,
S HREERE % 1.5.10g %02 .2 #uiz Sodium Propionate
P& gL ABENHRNREIZI0g KISHKLRE
WA ECB%II L, 5 g XNREFIZ9%IZE L EY .
1 g XEREHFE- 72, fbRRIE 1 e XE2BRTWT
L 100 ZERIbA H » 72h5, JHLETIE10g KA <R
PRe W TALLHBNE—5 g L10gRML 2HBAT
3, 5 gRICRFIL, 0gRICHEFRLNS L&
EThHY ., fiftk., HEELE 72, KEHEAL iFHD
WBENKEFRITIONIZ & EFE ) Hifh, PR L{EL, -
12y oot T T7THEMENEATTIBORERLH - /2
A%, HEERIZ R (L THEEIZB0% TH » 7o, F 723t
E2MLBETIZIREL A, USSR 2 5
Lo RERSCR LN, o rEsre,

ZORFIZL BB LN EEEF F65 L 66127 L 72,
HANREHIBRF TH-12DIT, SHERS, 108X
Lot T7THRERRE, KA, X, VrTAL
U0 g IRIME TH - 72, EEMKEIR =TT 7
B EREAFKE L DOTERBERI0gX >5 g KICR
LT, MBEOBRARERIZ, GEREERKICH - 0,
WV OREIITEEER . RE Y4 o~ SRR+ 3T
EHE-rte, HNIKETIE, KRICBWTL>F+T7
BB RE AL KE (. TRERERE RN
Uiz, RETIIEREERI0 g IRMEA L KE C, ik
BER+HERXIFELEr -2, FOMDEIIELIZ LY
FH, BERELEN LD,

ENRANHBFAETHEN L HBEF. o8k,
TUECRE D » R 2 ihh AER AL, /2
PN FTTHRER EEREHCRSEDHEEE DL L2 L
THETL &R 2 RTICm L, EOREERTIZ
Sodium propionate 1 g ikhNic & 2 EHEEEF D10 g XH*
RLTCN, 15eRIBFEL (K72, Lo Laifea, X
{LETIZI0e Xk o - 72,
EWMZ LW ERER S5 s KOREHEL » 125,
THEZES T, 10, 15gXidg -7z, v =+ T 7HE
BREMOE T2 5 g KR THHRRFRIZED - fodf,
0gXENELRE L E LI, WbLAr -7, XEH
TACETIR, 10gX, 158K & LICRFRIMS, 2
EICHREIZI0 g KICR O oTz, IAT7HEL K
TS g XN BEEFRIE L, WIS B EmD - 12
A WX LE MM RSz, BEMBMENI0g X
MBRBFRILED » 7240, b, PULRIEE S » 72, 15
ERIBFRAERE L h » 12, F68, 6912 FNLhh | i
DHBHERTH S,

5. #Y. WEAMRAICL@F

ROBEY, HEAMC L2@AF/ERTHE, Hho
REETIE., £HL¥. R 2Z408E D 1205, Fh
Lo @iz & - 2, i, THLE T ks % - 120
iz ins,

=L, BRI L > b, REOTCRLEREL
T, 37N xr, P70, EXZNIHE, £8D
M ZLEICLTHATLLERTHL Mo REHRIZ,
a7 xr, FPTEQDICHEY . B ZEDNEN
LTI 27 ) » LKA » 2 U ED » 22, T
LB TR, e ZXAMNRRK ERFEDPLEAR S L7z ht
fb7Eoas, a7 » L Ri3EL 12,

6 . FERGREEER

NP L 2EBENLH T, 2L 128
AORBEMELNT N LTROMGILLH-» T
FERLERL CHERTL AERE, B20e ) TH

Sodium propionate



FR64. HBEDORF 4@k THMLE

X EURA H BRI | RESHK R % st THEE( %)
A 2.2 100 10 10.0 — —
B 2.2 100 49 49.0 100.0 50.0
C 2.2 100 85 85.0 100.0 80.0
D 2.2 100 9 9.0 100.0 100.0
E 2.2 100 17 17.0 58.8 80.0
F 2.2 100 10 10.0 70.0 66.7
G 2.2 100 0 0 — -
H 2.2 100 13 13.0 76.1 23.8
I 2.2 100 0 0 — -
J 2.2 100 5 5.0 100.0 20.0
#65. MEBDROMEE
FEAX | n | THkE | Bk | B | @GR | TukE | &L Bl | iR
( mm) (mm) (mm) (mg) ( mg) (mg)
B 10 10.7 1.5 10.0 0.509 336.9 50.0 28.0 7.294
C 10 15.1 16.0 14.5 0.444 99.3 111.0 91.0 6.353
D 9 15.9 19.0 16.0 1.031 153.3 188.0 111.0 22.835
E 10 17.6 18.5 16.7 0.619 143.5 165.0 134.0 9.951
F 3 12.2 17.0 13.5 1.199 80.5 117.0 77.0 16.802
H 10 12.0 13.0 10.5 0.758 97.5 116.0 85.0 9.858
J 5 10.3 12.0 9.0 1.077 90.2 100.0 85.0 5.099
%66. MEBNBOMTME
FEIE | on | TWHKE | Bk | B | mgz | TURE | Bk | B/ | mmgs
(_am) (am) | (wm) (mg) (me) | ( mg)
B 8 10.8 12.0 9.5 ().884 95.6 115.0 90.0 9.299
C 10 11.5 12.2 11.0 0. 380 90.2 104.0 82.0 6.384
D 9 11.0 14.0 13.5 0.217 118.9 162.0 140.0 7.873
E 10 12.1 13.0 11.5 0.406 108.8 120.0 90.0 9.116
F 8 11.1 12.0 10.5 0.427 96.5 110.0 90.0 7.262
H 10 11.6 13.5 11.0 0.926 95.4 110.0 80.0 8.708
J 5 9.3 10.5 8.0 0).927 92.0 105.0 82.0 8.461




R67. HROREF L ME{LTbE

SRR X et 2h AEAE | S | sarwEy, | wieek | Bk,
a 300 2.91 2 95.0 30.0 0
b 300 2.19 2 93.0 100.0 90.0
c 300 2.19 2 30.0 80.0 70.0
d 300 2.19 2 70.0 70.0 0
e 300 2.19 2 10.0 10.0 0

f 300 2.19 2 2.0 0 0
g 300 2.19 2 85.0 0 0
h 300 2.19 2 9.0 0 0

i 300 2.19 2 37.0 0 0

i 300 2.19 2 28.0 70.0 80.0
k 300 2.19 2 30.0 40.0 80.0
1 300 2.19 2 13.0 60.0 70.0
m 300 2.19 2 17.0 90.0 80.0
n 300 2.19 2 1.0 0 0

#68. FEIBI%H RO AEE

FRHE | 0 | FEEE (m) | BA(on)| B o) RERE TR E g B K (mg)| B A (mg) | BBRE
a 10 15.2 16.0 14.5 0.552 88.4 100.0 70.0 28.814
b 10 18.2 19.5 17.5 0.593 152.9 171.0 140.0 8.274
c 10 16.8 18.5 15.0 0.837 138.3 155.0 96.0 19.330
d 6 15.7 17.5 14.0 1.030 94.7 127.5 72.5 17.430
e 3 15.0 16.5 14.0 1.08 92.6 119.0 66.0 21.630
f — — — — — — — — —

g 10 14.6 16.5 12.0 1.08 66.4 86.0 50.0 10.34
h 8 16.8 17.5 16.0 0.33 15.6 170.0 147.0 7.47
i 10 13.4 16.5 12.5 1.67 58.4 84.0 30.0 18.53
j 10 15.5 16.5 14.5 0.67 96.4 109.0 76.0 10.62
k 10 16.4 18.0 15.0 1.11 91.5 139.0 62.0 2.77
1 10 16.2 17.5 14.5 1.13 109.8 145.0 60.0 33.65
m 10 17.8 18.5 17.0 0.50 128.7 159.0 88.0 20.00
n — — — — — — — — —

R69. FHIHFEEO A EM

SEIE [ n | E2HkE (m)  [Beklem)] Bd(ee) | miiEE [P E(ne) Sk(ng)] #/ (ng) Bk Rz
b 9 12.2 13.0 11.5 0.527 148.3 140.0 115.0 7.695
c 8 12.3 13.0 11.5 0.491 151.1 ©128.0 110.0 6.633
d 7 11.6 13.5 11.0 0.953 105.4 129.0 78.0 16.009
j 7 10.8 12.0 11.0 0.589 79.0 96.0 68.0 9.892
k 4 11.8 13.0 11.0 0.750 110.0 134.0 90.0 15.588
1 6 11.6 12.3 11.0 0.507 114.5 130.0 90.0 12.436
m 9 12.3 13.0 11.5 0.469 123.0 145.0 107.0 13.098




R0, 89, FRERARCEIIRFTRR

R& L | SR | & R L Tk
B RIKYEZE & AEoR | BEfLOR 1% THe%

g % B4 | B % # =1
4L X 50 100 99 99.0 8 8.0 8 100 7 87.5
T 7 50 100 100 100.0 97 97.0 97 100 93 95.9
L = 50 100 100 100.0 95 95.0 94 98.9 92 97.8
T X * 50 100 98 98.0 83 83.0 81 96.3 79 97 .4
I X 7 50 100 99 99.0 14 14.1 10 100 8 80.0
27y 50 100 100 100.0 96 96.0 96 100 95 98.9
F 4 X 50 100 95 95.0 97 97.0 97 100 94 96.9
P72 50 100 100 100.0 94 94.0 94 100 90 95.7
AN 50 100 98 98.0 91 91.0 91 100 87 95 .4
A Vo3 50 100 97 97.0 84 84.0 83 98.8 78 93.9
b N 50 100 100 100 76 76.0 71 93.2 65 91.5
a A 50 100 100 100 36 36.0 14 40.5 8 57.1




RN PRI L 3RFRR

g H
oI 2% x N ELED. bx
R (x4 )
E B A 8 5.28 5.28 5.28 5.28
" o®] M K 200 200 200 200
REHBER 171 95 67 169
% 85.5 47.5 33.5 84.5
gt R o= B 20 20 20 20
ok B 20 12 18 20
o1t % 100.0 60.0 90.0 100.0
g 4§ 20 20 20 20
PRI | 20 11 8 19
B it % 100.0 55.0 40.0 95.0
RT2. BEXMBOBECLIRTLER
Alamm (ywm) |[ZFX&mmn fﬁz}’éﬂ‘éﬂ
R A 2 3 1 2 3 1 2 3
#% R I % 50 50 50 50 50 50 50 50 50
#E 8 A H 7.10 7.10 7.10 7.10 7.10 7.10 7.10 7.10 7.10
M i B H 7.12 7.12 7.10 7.12 7.12 7.12 7.12 7.12 '7.12
o #m | s 15 15 15 15 15 15 15 15
harFH | W 42 45 19 17 20 35 32 28
 HF =B % 80.0 84.0 90.0 38.0 34.0 40.0 61.0 64.0 56.0
EEUEE (nm) 16.2 16.7 6.1
EHUAE( ) 126.8 113.1 115.1




5, bxFAMELIERERRE LSS, OERY
mzymel o @% E@QEREFmM2TmEL 4 EE,
HbsEmkoe LAV BAnMangEIx, QN
B2 QDBELHRICHELRORE -2, |
FHROKESE, Ak, REL LIC, BR & LHRICH
L TEBEmARL A, @RHIMBAE T ER
TESHTWHERE->TL, HERERFUIROLNG
ZENERLI,

7. BERIOHEHERE

KL BRIOMEHR & AR O L NHAEIC LS
BHRBNEE L, "EORERRL S FICHRNOBE K
SOV TREFT L ERTH D, EHBEE L KT 2 &
e LAt BRI, E T DOEAIETH .
BRLL > RBEEII L o2, T 7 T,

propionate [X, +7®w 3 Tid, Calcium propi
onate [XizoR0odhh» 12, DENDRERR Tl KT

Sodium

713, ZEHEHOMRERERR

ACBENERXELRSN T > oh. LT TIEAF
2IEHACHESEREL, RBICEIECNRENH I,
FLvieryBRICE, A RsN, £EEBKIC
BAACDRENEL DI IR h - 12,
b7 toar i, AF2RICEACDREN Eh 12
3rizELih oz,
HENRERRE OBRIE, AF 2t TRNAILE
BhbN, VAECEERT7E, PYE I XICREH
RO, REFBERIIKRZUAOERICEE S
Te FoREE+T )7 LARIBEIRDADRE TH - 1o
Sodium propionate X Tiz., TNTOERHCEEH» D
) Calcium propionate /[Ztiici b EDaLK
KRBYH 72, REFERNMGE., KZUS0HERD
LHhTr7EODILEOREENFECRLN, Z0fE
12i3icvire S, Calcium propionate [X{
BRI H -2, WHRORFRETIE, TEEFEKD

(+++~%, ++~f, +~D —~%L)

x s " e B4 RE & O #E3E (FASU A7 #4100 g8 P RS %0.5)
(2 ﬂ 3] — . o o N o o N
. .- . Febof& | 7ot | 7ovdt s
384 AF2 e B | KREE N a By —5 | BEAYIL
x = - + + 4+ + + + + + + + + + + + + + +
S E x - + + + + + +
77 - + + + + + + +
b7 E
M - + + + + + + +
x B - + — - — — -
e D _ HFheaEd | o , . _ _ .
% iR E T F2Eb =l ey B EH
T 7 - |8atv% - - - - -
b7 E .
oo — | HaE% _ _ — — ~
x g 15 0 0 0 0 2 4
T E T 15 7 0 9 11 9 0
®H A 7T 7 15 0 7 5 0 5 0
b7 E
oot 15 0 10 10 0 8 9
ﬁg& HE|KE | KE | KE | hE | KB | KE | KE | KE | K& | kR | KE
x B - - - - - - - - — | 13.0[87.0|12.468.7
REHH _ _ _ _ —
DKE & E T 13.1]76.0 14.0]77.2|10.644.7|13.7|70.0
(*F#) 77 — - — 110.7{30.5(14.6/79.0f — — |11.2|54.5] — -
QZ? — - — |14.4(81.2|14.9|98.7| — — |12.9]65.2|14.0[83.0
<




F7En Il TORBEIRLES, YLEVBRAT 7
TORERIBLE) . T Fofft b)) 7LRot
INBELRENTRTH- 12,

74, BI3kOEBL TREFOR L L,
DRGEMNOREFTICHOVWTHRETL 7o #

Sodium

propionate
RTH5,
REFEDOEG - 1nI3, b 2820 722008120.5
1 g 2RMULAEBATH) . £720.25%NHELREFR
&, L L 2BRKIIFLIRBR» D hh 12,
RSB ERNEEETH 5, RERIZEVT0.25%KH5)
B, KRE, KELIZE -2 1 BRICRS LU
IBRENFR LNV, BEL T0.5 BiRNMXORERICE
FhERIR LN,

8. MREAEEE
—EBNEALHI BT 2B NAEFEENRFTNOER L
EIBICAL 72, BAEOEBIIRSUI LT, BLT R
e S L EAR TETLL, 100 gRICEITS
MBDOREKIIZ200 LHEFHF KL RFTH), ik
DEEL+EOLY, RE, KEXKIZIELETS, 0%
gL REOBREE35~37IR L 72,

9 . FREHERR] & R OEF ORI

BRI A (FR58) @R A AV, GHEFH M
B (COWE BHESLT) &M (R B (0 C+2)
DEFKIRICOOTHEINICRET L 28R 2 R77I0RL

72, 8 EEMHEANFIC BT AR EFHIMIZ60H & THOTHEE
6%NEEF AL, 120 HTIE50% THh - 72, 108
HTIZ60H % TI352.6% TH YVI0OH TIEER 2D L H
- 72 125 [H BB EA T3 30 B2 44 . 4% DA R & Lz AF,

BOHBRTIREF LA -2, 7T T 7OKIRIE 2K

ZeinEBbhs, ZoKIKE BB - DERFRIL 9 B
ittt Bbh b,
FLENBRRET THEL 200 % BRI RE
(0Cx2) LRBANHBEEELRIBIZRLL, 9
REAERNI0AMNEANHE3 » AEOETFRI0 %T
HY . 6~75BBICH-> TLUBNERILD L NI,
10AFRERD 2 ARFEDHAL. 2 « R TI232.6%.
IHAMERD 2 B4 502 3 AIRETIZ. 2 HOHEIC
HEHEEINEI -2, LT+ T 70EE*H
BEL2MERRETTAET 2L LA ERGTRAT
PITO RETL2ZEPRMOETILEHZZ2 L0 EBD
na,

10. FHAFEEHKE &
RICHETOARENICEVT, 2AL Y 12AFE TomE
12 & BIRIRRIRDSE R % RTU T L7, FFRIEI—FL
Lonhs, EHT 5 &, fERS0. HEB50051100 EAEEIC
LH5LNTHY, EIHEIC & 2 EMOHR$IL163,200
EThd, MFEHETIEIT- 22, #8012 1 A 5128
F TOROFEL KR EFE100 T2 BT 5 RIRIETH

#&74. Sodium propionate A BIEBTHNE

S5 5 o) BTG 1% 0.25 0.5 1.0 2.0

B R o MK 20 20 20

2 F 4 % 20 20 4

#F75. Sodium propionate R4 BRIFETE
_g%g;;’z ;4 | FHME BkiE BME e | EEER5.4%) | Tk

K Fmm 15.39 16.1 14.0 6.567 13.960—16.800

0.25 85.0
K FEmg 103.65 125.0 70.0 96.959 42 .33—164.970
{K F-mm 16.03 16.5 15.5 0.456 15.64—16.220

0.5 90.0
1K Emg 106.30 124.0 90.0 10.138 99.890—112.710
& Emm 15.37 16.0 14.0 8.390 10.064—20.676

1.0 70.0
{KEmng 89.38 111.0 70.0 10.317 23.589—113.123

2.0 K Emm 16.07 16.5 15.0 1.060 14.07—17.130

. 0
{K&Emg 104.75 113.0 97.0 7.290 97 .345—112.550




R76. HEMETRLE L REFTRR

1 2 3 4
E OB OA 8 11.2 11.2 11.2 11.2
& # #Z(g)l 100 100 100 100
S N~ 200 400 600 800
EREDBE] 5 310 308 515

B ER | 477 77.5 66.3 65.8
FHR R (mm)
qzﬁ'”*%("‘g) 103.2 67.1 50.7 47.0
n =20
%
Y
mg Y °
» % r=—0.958 100 A r=-0.753
o —0.038X +105.85 90 y=—7.280X+161.26
80+ 80 ¢
70
70 ¢ 60
®
\ . 50 4
n A - A, X 40 " ' i I
200 400 600 800 gy 200 400 600 800 %
R35. Hehd ks REEE DOEF 37, HREEE bk & ORE

mm Y
16

[} r= —0.847
15

Y = —0.008X +17.00
14
®
13W
12
®

11t \ .
10 . " 4 L X

200 400 600 800

36, shhF s FEORMRE



RT77. WK ESBICLZEFERR

B owyonx RS | Mt R RO 5| # £ FH [#] % At #% [7] %
8 30 30 30 100.0 30 100.0
25 60 25 100.0 24 96.0
25 90 23 92.0 12 60.0
25 120 20 80.0 10 50.0
10 20 30 16(4) 80.0 16 100.0
20 60 19(1) 95.0 10 52.6
20 90 0 0 0 0
20 120 0 0 0 0
12 20 30 18 90.0 8 44 .4
20 60 30 15.0 0 0
20 90 0 0 0 0
20 120 0 0 0 0
H— ()1t
R718. SEMIE EhREFSE
= ==X ?A N " [R5 /N
B Bl TERER | womw | BES | CEER  gmems ) moo# | oseey
9.20 10.9 100 1.9 92 100 0 100.0
9.20 10.9 100 3.1 144 94 0 94.0
9.20 10.9 100 4.1 173 94 0 94.0
10.18 2.28 76 5.4 65 40 4 52.0
11 1. 2.28 209 5.4 65 117 35 56.0 .
11.27 3.13 300 5.4 52 88 14 29.3
#£79. YYNFTIERRBTOER (18) ¥ (m7Es)
) £ & F A F
H (38) o () E P H () FE 90 % (#)
2 0 0 12 2400 27 5400 39
3 10 20000 20 4000 52 10400 82
4 58 11600 3] 6200 37 7400 126
5 22 4400 26 5200 24 4800 72
6 25 5000 16 3200 2 400 43
7 10 2000 7 1400 4 800 21
8 18 3600 38 7600 29 5800 85
9 18 3600 25 5000 35 7000 78
10 37 7400 28 5600 50 10000 115
11 6 1200 6 1200 2 400 14
12 14 2800 18 3600 19 3800 51




F0. LvNF7TOERMBHIC L BRIB(R) K 5o FRIBTHERIZIZE, HHBER 550 EH
202,000 ETH B, HREH (1218) oK, FHHRIL

Dl owm om oM MALT 52 213t <L 2 R ERI 5 Uk o 72
H UM E » T, 1 FIChICTRR AL 1IER S LT,
1 16 3200 4348 (4 F) 12 BT B FREHF WA DN TL AL
BRONLh -T2,
2 110 22000
3 86 17200 % =
4 74 14800 Lt T 7O NTEEDRA 2L 720319645
PhHThb,
> 8 15600 B (1962) (3 A TEBEOKANZ = >R x LT,
6 102 120200 AR & | (LEMEORAITKIL , o0 L D
7 104 20800 OWTRS &, RS, EERE, BROTYV RS
o 67 13400 HHEEL T, Oald~ER, QAamd~EEHNY, @
KERET ~HEERIC LA VWTHrNHHFICL - TR
9 65 13000 HEE A RALILT VB, Lot T 7HanfEEiz Y
10 122 24400 MBETRLARORFECH ) | W20 2 72 KIS
0 77 15400 %gaz\3mm#%ﬁ%minﬁﬂu;¢nu&‘m
MR B MM U iAo i £ ) | AR
12 50 10000 B &K E B A G F A A, R E T I HRNRIC
EHI20090 & L 7234 HETETHSI,
fEORAN LN, B EAL PRV TERNY
RALERL 2%, RN NHKIC LA KEHFT & B
REBDORESEAEFES L, ZOFEEHI KT A A > &2 4
41z L T Sodium propionate. Dehydroacetic Acid? 2
88l LINFT7ITHREHFRAEHOMER MOBRR 2L T, 87 € 21T 245 SHEDEL
w . % 2 TONPIITRED Tho T, igPh L HHEHET
5 £ otz L LHBOREICIIHENIL . 4HEEST
I I m NV v W 1384 8% NEHENERRE R A ST, ZOBKE
7K 1300 300 300 500 500 500 KEAELAY, InI7HEACRERRATLILNAEEDR
Sodium propionate| 20 — - 5 5 - SOWE, REEFBIIANL LT, P TRTALS
ARV, Vo TIIBE X e,
Dehydroacetic Acid) 2 - 1 - — = FRAEIL, BEOATHFEMO % TREL 21
KEAHEAL >~ 300 — - - - = WL s VB TH D)  ECHRBICEKALILTV S,
Sy HEA 0 — — - _  REOAMWC. RUEFOBRIE.TLHEN S
£ (1965, 1967, 1971) D=4 £ 4 F 27D AT
= - T T 2000 = 200 g B 2 AARE E EBIRALE 2 BRAT L2 BT B
(b7ET2Y) - - = = 200 - FREMHVRHE ATV E, IS, RRKAI
s % L0 00 - - - GHRBCHSREE BN JULEOETAS > T4t
KT L . WHECAR TIZ 10 Fic b e ) | Hkdisd
dry yeast 105 8 5 5 5 gmEkpzrvd, penFTTRHAENENT T, &
% K 80 — — 50 50 — e, FoiigoNEzaVioaz L - T, 20

CTHIOBREIT TtEROBREEFEIFER STV Y
B o®EE, ERENFAMRTIZEL Thlvy, LiL
24 RIZE - T, 1V HIEHRIZ I BT ERO BB
Hitr, T &3, KENL LS CAHEECIH D



LB RIRRIC L A kTR LORS
BERMLALTIUE L S v, Lot T 70ga0%
B SO T 2T oM ke LT, ¥ A%
ol ElaFElvI ez s,

BHORFTH - 12@EHIHWH LIz L2 b T
H5H W LOESMES SR B LM T RF BT
HU. FRBRROEGZ s, L) HHREY &K
SHIVT 4 & IR 2 T - 2 B DR R L KL
REER. B RIS CEEIRLIERNTSH D, #l
VDL Ea 3L LRIFTHEH, ZHHDMEEHIK

KNz THETLLN . 52U, BRKCHHL

THL I Ehbv, ToMEMEMAIIL, REH L Bk
— 7K. BT B T B i & TP SR R IN— i D o I
iZfEe, WRLcERTEERICAYL T, KkEmz (8
BrEmi2 ~3emfilE) TEHET S, &S LaEk, #A
Mediter s MBI, MIC L 3477 XMt
KEMZILOADERFHZ L > TLHHETHE, LHrLZ
DEFTOREBFRNIGMOMME Y LRT IR TR L
W, FLEREMZ CEMNOEARBIGLNEY, ZH
ik mogmsrEwD, AL T HNEHD
B LA MR, W, Vot il 4w g ekt
NHBLURETH S, T LIZHBEVIIEERNTSH S,
Fiz Lk iz, BRI L - THireT 3
X, REERBRoOmEBHI OWT L, FE ORI
M & CEBDRENVBETH DN, et T70HE&
2, FEHGTHLIZLOUBEELEH SN LW D
SAlNERE 45, Bih, ARKERNTHIUL, A/
BTACHIIRERAR L AL DERIHENEEREIC
BB 52 b, ZHERANKITLIZ L1255,
LichinC, SARL 2K+ RRES 0k, HHY
b bvEZHNb, UiEROMHEE L T Sodium
propionate A LIFF L M7,
RooxkmEHfaE LEE L L2018, KoFHEan
%ﬁt%u‘#ﬁwtﬁﬁ%&mm%#%éo$m(w
65) Io&iFasve /v F Adoxophyes orana
FISCHR von Roslerstamm mpifEEIzsv T
EHEHE Tia vt - THREEIEE D EW T,
Lot TTEIORHERLLWI LS, FNBN
IIMEHE AN, KEAEFICLAZ NS, LEIEME
CBEBAN SV, ZTOZ i, HRnRHFRENKE Y
FRE A 20, MEloat L HFROBIIBTELHS A
(E7 S 4w, fak I LB, £ AHREHTH-
TL. REDATE MBI T 24 E R I KEL Dy
i ‘)95773’)6 Z X3 FTL A<, Ishii and Hirano
(1957) X =A A4 F 27 ATHMEIZEBTHEHTL
BETHELTBII0, RAKLHOEIELKENTHH

5. AL et T7ORBELT, SHILERILE
ThHY . ¥FE, ONRASLETH B,

vRNFT TR EDOFFABEI Yol linator TH Y.
BRI EMORTERIC S 2 2 L 2 5, AT BRTRHEI
ADIE, FAMHEUAOEHEENRETH 5, KIRIZ
IENENTH B A, HEAANERT 8 ~ 9 BFRIENSEN 12 & »
T, BEHAOREFIC L 53, BEEMFIZOTE2TH
HELwErni ki, LT, BRI ERZE
EREXITHN S Y, FHOEAFRS & L Tk, 1205
BIZEEFE B, ISTENVERIBET ¢, MEREILR
DT B-OFTEERMIA Y, 25T LTk, [EEIz#0
HH-TH, MBFRANEEAIPETTELr5, 201
RhfEE% L. BRIBEH D E mass production T 52 &
PEIRIITH A,

i =

et T 7R, BEHIZ BT S pollinotor &
LToXkgMitiz Biye Lo, Higo A THREZ D v
TRAL EREDENE S TH B,

1. HMNREFUTRERORE T, Bt
Ko @608 . WTIRRHIC 5o TRE IR RIT
ThH1z,

2. BRENH - 2HUEMEE L &2, DEDHKE

AVWT, RRET TREHE* RALHER, £ 48D
K 1300cc( g )
Sodium propionate 20
Dehydroacetic Acid 2
KA > 300
LT AL 30
SRR RERE 10
i PN 80

RREFPUHTH Y, Sl Wik s ol BoREIL
PR EGE EEFED B IZENLET CHLE,

3. 2offt R b LIC LT, M EEH OB &
B ISCTREFIZITEH TH LA, UM (348) # &
L. 25CClamiliR (138) TEHRIZEL TREH»E -
72, 20°C Tl325°C L RIBRC IBEMITERBIZH L 7257,
REILIEH TH- 12,

4. EMBONILS0% % M2 5NI225C T 5 H. 18
CTTIE6H, 11.5CIZ9HTH | L L nIYET
13502t H £ T, 25CT5 H., 18CI$18H . 16.9CT
198, 11.5CTid228 2L 7,

5. SNERET TOMEOIN i (il 14 5 o BB
2., 6 HTn RS omifbdhiz BiZzicE—20%
). 100 Zii{bE TOWMIZS B, 9 ATl e —



713 HZICH) ML T ZFT7HTH 12, BHED
P EIL 6 A TP — 273238, #7%
TS5 HZEL, 8 HIZ LKL BIc B~ 71l . #
TETSETH-72, S ADYGAIZI8 AR 4AY
— 712 L., 6 BEITRET L1z,

6, MiBEFHELEMIHBL M sl A d
9 KRG ENRE L, RN ERTIEA T I X
(&) 100 g + SR RES g l28 <. Fohfifk, 3
b e, A7 X+ o2+ T 7HENE
BERDGELL LN DRE ST, FRAHITX
(%ith) + + G RERE O ML
BT MmN #093%, si{b#100 %, PEFEWN% &+
iz,

Sodium propionate

7. &M, MEMEERE LBATIE. TV, £X,

a7, K, FP7EOIL SL 423 #50g1

L. 7K200 ce +SIRERERL0 g IRINATRHC DL D REE,

fifif, FHEEE LIZ0BLLETH 72, T A, AT LF
ARG EITRThH-72, Floex, 237, b
7EDQ I IHII-DWT, EE200 glox L., K500 cc
+ RS g +EKROgIC L DR THARE LRSI
L IOSAII M REERSL. 5%, Bi{kE100 %, WikE
95%Th -1,

8. FEREHEAROMRET T2, £ X &ML 26
EAgIcL T, EREMOE, B ERET B2, Bk
MTH->THLHRIZENREISH ), FoEEE2MEAL
ZWENFE T, ERKEW L 2BAETIIRREL L, B
HOWEELEA R 5,

9, 20CEHETHEMMAT [IEII 120 AT EETH- 12,
248142 Tomes ICFER A B AR & 172, 7 DiE8AtA
EEC G BABEDREL RSN ¢, FEROHBRUS
Lhrotz, Lot T7HRn ATEEHC DTl s
Ebnsmiz, £81HEBHTH 5,

10. BB O MK E REMFEODHAORFIRGIZ, X
H.,bkx, P77, F7wO IS 4AHIEMNMIZL AR
S HNOBHRI AR, AL TREFOH- 120
TH ') . F7: Dehydroacetic

Acid Natrium (FEx &/ flofmEHcREL &
oz, Sodium propionate DfE#HI (k& L
) Bl RNNDEFIZ0.25~ 1 BB W TRFT
hoh, 2% TIIMHTH 12,

11. o (K500 cc+ b x200 g+ BeRERES g +
RS0 ) —E e (100 g) (281T 5 4 R 6 7 Akl 3
200 IEASRIFTHY , 600 ICY LT B EFH LK RY
PRTY 5,

12, MR & G (0°C) 12 & T HIMIE 8 K]
DHECOHBITHOILHIS% TH ) | 120 HISET S &

Sodium propionate

50% T~ 12, WIIZEC &<, 20 FE 9 BEEIETH#IC
HdEEZD, LEAFHEHUH G L S0 SRE
TFHIL 9 HFENI0R M NSE92~173 HIZ T~
100 ZHTFHGEDH ST,
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68FENFTER BN HH 5 Pollintor &L TH@ES
WERELTER L2/~ 7 7 mass production
FREAL L 72hY, FOERYRIZOWTEIEL iHiudy
b, BTERBELCOFEMIELC, 2 LTHAFH
DEFEHIZ DT, S (1968) BT 517 5 2
NEDEROABLRA, £2WLES (1976) DY) T
IZ2WTH2 2 a3 FOFBAMEDOERSSH Y | Griggs
5 (1949, 1952, 1953, 1960) o 3 v <FHPIAD o
L HIA, RSB Fo—EN7E, F/-Hort
Education (19627 Free & (1962. 1963. 1964} &
B L EAMROTL L F& L TFICBIT 2R
HIThILTwd, JHIGESCERBEEN T 2HFE LW
BRE LTIV AFIHENDATH-2Z EICEEL, ¥
FUEBBLAYeNT T 7OEESROBRFNIEED A
D SRREDMZ LG IS L b v, LIza - T
IR BT, R LR EERAE. L5 WNSIE
BRIBSNEIMNTHEERML 72,

FL1E ) TREICBITHAERMRK

"

mass production TiESHiLfzi =TT 7 E2HW
oo TERGE LLZIEBENMENOTRBIZOWT, #E
s & BFBMR. Lz 1o F Lo, kA
& EFEEMR, WEE TOSREFNORMENERE &L
2. BRESEFRAV 1 ~ 4 FEOMBEHRIZ L 2EH
MBL S ICILERABOEI A > T, EHAHE
50 (ALKACHE) | ATKHEBEE NN L EI2E
Mil 7z,

X B F &

1. BESERZIC & BIEm AR

ey Bz k- TEICER NG, EHrizow
THAIETHLNTH B, REIT19734F12 Starking
Delicious 84EAEM£ AL, BAE 2 ANz P.LIED
Bk id L T, G200 HEAMTHVBRL, M
TE L EHZZBHREETEE LT, HnTEEZ B, Bz ey
-5 TAMEZ ), Hodlolizadi L TATMAE R %
MR L 72, A% 23H %D 6 AL0H (2 Mt 5e 4
X &nltigon b Lo, ik, R, TEERFERIC
DVWTHAEERL 2,

PRNFFPTTOERAICEAT 3EEREFA

2. ~FHE DK

REWL 3V F L2 X T/3FND 2 E DRI
DV TLIERL 2, 8 FEMAKE A 200EESRH TH
fERzEy, @R (5 B10B) 1o, ATSFHI0T %
WAL 7o, BRSRREIERERA Y, BT TKIE
FEEAO, MOFOTBIZFET 5. AEE6A1HIZ,
LR, EHBEERII>VWTHEHAELERL -

3. HMERINC L BFEENE

iR AFRIE Ralls 04 Ay, BIEATIC &K% B
F200 HIFEGHTH Y, WHELY (SHA8HE) 2, 1, 3
5. 10, 15MC) SERMSIZ 4 TATEE B+ M L 72,
R RAETEIE Jonathan M BV, KA & - THt
OFLIZEEE L7, FARIE 5 A28 FLE, IR0
WEERZOWTERL 72,

4 . MRS HCRRICET 5

Yy TOAKE 7halc BV TERL 72, BERKHNE
fkiz Starking Delicious 7% & UfI2, 3L, Jonathan
Golden Delicious PI3FEETH S,  Starktng
Delicious it (5 A6 B) cHEfEMIE I A1 D
FETHIZe— %> 7HRIC L - T B R Tl (300
) #4795, W%, WY S OEEEIIC BiE £ R
A SECRTLIC OWTIBIRL 72,
B3 BECHEEBNE DI OVWTEHEL L,

5. B THERME

71 ICEFEORILEILET 2 ) OB BV TE
Ml 72, Z0REAROBEMEL (2, R37ImLicEs
ThHbd, HRAEH202 . KAERIIEBIZRT L) TH
- T, Jonathan % F&KELZHMETHL, B34
£ REEZ 2ECH 72 - TITV, % 1 Bl Jonathan
BATE 3 Bk 5 AI8HIZ1100MC, 4 2 @i iR (5 A
21H) 121530 iRt 1 % 1 OEE& TRA 12,
AR KMBEISE 1 RIFFEEE, FaT118F, EU%L1.0
T, %iw19°C. %2 MHE, FAT108F, JBUH0.5% . 21T
ThHho1z, RENERIZAFHEMANHEL L) | HF
HTPLE L LEHR0F FEY, BPRTREL 2,
FAHhBEEL T, H60U0HZNBHIZDOWT 5 EHiH
5 Jonathan OHLREEERMEL EML 3 ». KE
DRIE & BER B 5 BRITERBOFEDRRIZOWV
THEL 7. BEEAEE, 6230 1 HHEIX 1%
ELT3HHZOVTITY, ITHHERIZ 100fEHOPLE
FEF. AR, EHBEERIIOVWTERL 2o R IZHKE
B & o2 U 7= BB R o0 8 AR, 23 51T 3 [ & % O]
BIFAREIT > CHRL 2=, 7, KB, Jonathan
TEERC, BOMEIZ LA HEERRIZH>VT, [ElHEH
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#R82. IR DR R

B g
WO & H E|#S|A I BK[10 o |B 8| % 8| odode | k6| B OE | AR | 6 X
LR | F B M| Ko
do B 5% F B WA | BEECL A B[R IR R\ KE| Tsec | T|H
a .
A |Starking | 23| % | 1972 | 10| 1000 | 59 [ 11.30] 8 | & | 05|17 |a@E
(BL) | Delicious | 24 [ » | 1972 | 10 | 1500 | 5.9 | 1.00| 50 | % | 1.0 | 16| -~
B | Starking 35 3 1972 | 20 | 3000 5.8 2,00 70 & 0] 18 |g@&E
(B) | Delicious | 36 | » | 1973 | 20 | 1500 | 5.7 | 12.00{ 50 | ® | 0|19 | -
37| + | 1974 | 20 | 1800 | 5.16] 11.00| 60 | W | 10| 17| »
38| » | 1975 |20 | 200 | 58| 1100 50 | B | 05|19 -
C |Jonathan | 18 | # | 1972 | 20 | 2000 | 5.6 | 11.00] 100 |4&#| 2.0 | 19 | e}
(87t) 19| » | 1973 |2 | 1500 | 57 | 1100 60 |® | 15|16 -
20| » | 197 | 20 | 1500 | 5.14| 11.00| 80 | & | 1.0 | 18| 4
20| » | 1975 | 20 | 2000 | 56 | 11.00] 50 | 8 | 15|17 »
#83. BERH (HRANOBERH)
o % f ® % @ B (Hm)
HOBEIREl a1l & 8 A XA EH S ALRE|RE
% 7 m  r\#W =
i m M| A B HITE & X M e EH | F £|F =E|AH
A 1972 1 | 6 4 3 50 4 2 | & |6 4
(Bk) | 1973 1 3 50 3 23 | =
1974 2 | 6.20 3 100 2 24 | ® [6.20
i 2 ¥
B 1972 1 50 3 1 20 | H1
(Bef) | 1973 1 |65 3 50 3 1 21 | %2 e s
1974 3 | 6.10 3 100 6 3 22 | %3 610
1974 3 | 6.4 3 50 5 2 23 | ®4 |6 4
A1
c 1972 2 3 50 3 2 17 | =
(87 | 1973 2 | 610 3 50 3 1 18 | & [6.10
1974 3 | 6.4 2 100 5 3 19 | & |64
1975 3 | s5.28 3 50 5 3 20 | & |58
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BRI, . RRBIREIL. RSACHRLAEBITH B,
3 ARESESEERICOVWTL, E3NLITHB, I
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et T TP RIUS . B 1 ENLES0% 14 7 o
HETH) ., F2FBl3, 80%PHbm A W72,
WAL 1 EHNES, 15hanFIHBEO LA s 5, 30
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35
B % — 10 10 6 60.0 55 80 80
;31 38 10 10 0 0 50 0 0
AE—% T r A8EE 5 H20H #%E
B X : BATERNIS FLIENAET WL BRE L CHBRBETHCBETE L RIS =+ T 7 %2 18
%85, BUERHIEILIIRBREVDR(AIFAFR)
FE . 12 R _ HE Te LR
% iem BEE wmx wn R 163 e s
LT T 10 76 43 221 32 74.4 32.6
IR F 10 79 46 214 35 76.0 37.0
e A aF 710 53 46 220 45 97.8 52.0
Tt
RS h — 57 50 250 12 24 .0 8.0
b5 — — 45 230 5 11.1 4.4
Bk — — 50 | 280 17 34.1 10.0
B AL ERREHSKE EAW(200 &) #HM(5 H10BAEE) #E6 A1 B#E X
i%.97nf77®ﬂﬁ§ﬂﬁ%%%&&lﬁﬁm)
g | MR ey C I
it ) k(s BE=ES TES FFEE
i TE e Teitt L=
(#LE)
1 42 35 156 23 56.5 85 63.9
3 33 23 109 18 66.7 59 64.8
5 42 27 118 21 71.4 58 59.8
10 45 21 100 15 80.0 58 56.5
15 52 25 111 24 100.0 60 75.0
R _ 36 114 18 16.8 126 14.3
ISP - 30 137 26 65.4 77 69.4

HROEE EYeRARSREEHHEE(S A 8 HAAM) e 5 A28 #%
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DHLREERIIWS TR, F72, BEL TETHIED
HAERBLIZBELTRRTH 12,

HE B DEEMRIZ, KD ELN THB, LR
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F£E :: f'd S
P 1966 1967 1968 1969 1970 1971
HATEH K 90 90 90 90 90 90
3 Wt 2y e
LReEER g 18.9 31.1 20.0 32.2 38.9 48.9
X g
R88. SFHTEERHFHWKR
1970 (5 A188) 1971 ( 5 A218)
-
And YNnFTT 8
A narena Sp N 1 FT .
bAARX/ AT 1 T 2
Andrena sp 1
RES et TT 1
— IINFTT 1 A AT A4 /5L 2
A P 1

1970F [ A3160 9 ~ 1085, N HGRE12~ 1 B

#89. 4 ATH~5 AOXTER (MM EARE1971)

19714 1 BRI 9 ~ 108%, *FHiR @12~ 1 BF

A 8 4 A 5 A
% o 25 26 27 28 29 30 1 2 3 4
RIS 7.1 7.6 8.9 5.9 6.0 6.3 8.1 8.1 18.9 15.8
B A 10.5 19.2  13.2  14.5 8.0 8.3 12.0 13.2  27.4 23.2
praligali 3.7 —4.0 4.5 —2.7 4.0 4.3 4.2 2.9 10.3 8.3




90, >YNFFITREAICL IRBPDR

HE o & RLME |l W | R | R R |
X B TE | EE B OWEERY%| EH% | EH%
Jonathan 3 1 300 300 | 1221 43.3 | 23.6 82.3 27.7
Starking 3 o % " _
Delicious 0 354 4 | 39.0 | 86.5 39.6
i & B9
S ” 3| 90 9 | 374 | 41.1 | 42.2 | 97.6 42.8
” 3 90 90 380 | 63.3 15.6 95.5 45.3
Y 3 90 90 366 | 8.8 | 67.0 | 100 72.5
4 Hir A7) [l
A3 8 Jonathan 3 | 300 300 | 1276 7.2 5.5 20.0 6.3
A
Starking
Delicious 3 300 90 403 25.5 12.2 54.5 36.5
0
B Jonathan 3 9 300 1246 | 14.3 6.4 29.6 7.9
C Jonathan 3 (30 | 300 | 1269 | 23.7 7.8 38.7 27.7
x£91. MEREEFNICXHT I BEETFE(%)
ol IR R . WE | BERT| RE 0
) =il B 5 o ul fE 5%k {/
mgu nuﬁ[ lﬂ’étf.lj _%#[ Eﬁ:%#{ E‘[‘ff#[ rr?]f"¥1 (7]
Jonathan 3 60 600 411 69.0
Starking
e Delicious 3 60 600 330 55.0
Z 60 600 440 73.0
RIS S 2z 60 600 394 66.0
A Jonathan 3 60 600 367 61.0
EHMAE B Jonathan 3 60 600 374 62.0
Jomathan -3 60 600 249 42.0
Jomathan 3 90 900 406 45.0
Starking 3 90 900 338 38.0
45 e i ) Delicious
» 3 90 900 562 62.0
B
2 3 90 900 469 52.0
A Jonathan 3 90 900 383 43.0
g g 15 Jonathan 3 90 900 342 38.0
Jonathan 3 90 900 302 34.0
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mrofz, TEWAEERIL, MR A TRACR A Ch,

2 EAOREMEERE . ATLRE LIRS0 EA R
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WRNFEEZINE R G ADLAERIZK, -2,
ro AR O ERE LD - 72,

W IEAD =2 FT7OEMEL LT 1, H

2712,

LIl Starking Delicious D rb (M 5EE
AT ] %2 A 25 WA WS tL, BINE O 3 [ﬂﬂ)

WHi34.1% & N 24.7% % - 72, L L F Rl o s

W EHnEs R s, £/ Jonathan L’D‘«"Clt'ﬁx‘L
T2 & B I fad 3 Bl E)37%12 % L 43.3
%BTH-» ThEH D S, 3L DFEFER, BElEN
HUETH 5 hT, KE BN IR L Y 19. 2% H9Ehe

R otzz, WL ¢ Starking Delicious Ol k¢
3, EREREOMICEN T BERIRON L2, L
LALic2wTEd <, Jonathaniz B, Fhilk V%
(. DRIEDELLL T Chehs ol Dbz % T
&tz ZEIFRHOMERSLEI D 12,

4 FEHWENH AW B &, Starking Delicious
ToORLCREESIL, ATRARE6.7 %M, 12
fee J4c i) ] 3 WA D F-H4)38.9% & 1) 31.8% v EEEATR S
s, MBI YW E Loz, TRTEERERT
BB AT ¢ s,

CHug (L) TNIIT2E D & 4 FE W] i 4 J 6 gL
BT 5 HRSERBOEERIRHE A & 1T - 728K % K96
2. F kAR 6 A iR A TERDR %HRJL reEERE R
97z L 72,

1 fEH W EREIL 2 Sfis DWW THE®R L 7257, Jonathan
TORLEEEEFRES. 7% L, EIRE D 3 #ATEL)IE
40.2%12 & EF 72, A LIZ W T E K AE B o) )37
3% &0 W B232% o R RS L2, RO
HEEREKERL D RETH- 2h, HREEFRITC
L7z, 2% B Jonathan Op.LRESE ST . BN
B 3 1D H-)38.8% & ) 21 .9% & - 72, AL IZ DV
TLRETH » T, KSR EERNNL46.3% LY
22.3% @M~ 12, 3SEHOWEYRER S & WK

Jonathan J1.( B EEER60% 2 5 L I HE B 2 AT
$)31.3%THh -7z, LI oW T HEBICHE R L
WRITR AR S Ltz R TEE s EEL JRT EAE
Mote, 4EBHHEL ., 5L, Starking Delicious

ELEERER LD e, IR o RO RS
FUF, WS 3 MHAEL)22% & ) 28% &0 - 12, RO
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£ RERE ® £ B K

1972 | FHT10~11 - 0

1973 10~11]1% * < =x 2

1974 10~11 | K YXEeI977 1

1975 10~11 - 0
HERTIEE, JLIEDnwTHEE, CRIENDEI DD -

f2hi, BElEnELED -7z, Starking Delicious
2BV TUSRENE AT L, F e ER T L S K
TR SIS (TP A=Y S

Wi} 355 TOEE LR MELIZ BT, 3 Mz 20
THEEM TR At T RRILIRBUZ DV THLHE L 7o 3
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R, LeNnNFFITOY L IBFBYHR(BIA)

. . #BOEIR L RLREFEH MEF (£ & #&
® |l 2 @ |mest| o | S m e B
, £ #HB|E B HE#EFE% EEEY | £ £ %
B 3 150 150 %.0 606 55.5 100
#om A 3 150 150 64.0 609 49.3 99.3
mKMAE B 3 150 150 77.3 602 26.3 94.7
1973 C 3 150 150 J2.7 602 31.2 100
D 3 150 150 76.0 614 42.9 99.3
WOt & 3 150 150 74.7 604 17.4 92.0
x WA 3 150 150 62.7 574 15.6 56.7
mHAE C 3 150 150 73.3 549 28.6 82.0
1973 D 3 150 150 60.0 542 27.0 90. 6
‘ 3 150 150 50.0 570 13.2 84.6
Fo4. MERTIZH I IHTER RFEBRR(BHB)
g % ® O£ B R & Lii| W &t
R ZAL S 3
A YA 3
T 1% EryyufFav 1
1972 1 ~ 2 470/ 4 19
FAE A B d 4
¥ L 3
FrhTAY 1
HFAL S 2
1973 S +4+s8a/3L 2 9
11~ 12 YA 4
FIAVE A E A 1
i . IYSRF
1974 10 ~ 1 SNt T T 2 8
AR 1
3y NF 2
Ll SNt TS 1
1975 0 ~ 1 RKYYXCIITT 1 5
Rk /s A 1
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#95. venFFI) o IBRMADE (BEdB)

H I Bl SE 2 5
fEla #| & i E|HE R L)L R WREE R
18t 1t #|1E g E£E % HEEEXEY | £ £ %
£ [ | Starking 3 150 150 90.0 606 | 45.3 100
Delicious
1972
%t i Ax| Starking Delicious 150 150 88.7 586 | 23.1 100
B Z 150 150 41,3 589 | 14.7 68.0
C " 150 150 67 3 556 | 60. 1 96.0
V& Starking 3 150 150 54.7 612| 28.6 93,2
Delicious
1973
%t BA | Starking Delicious 150 150 62.0 612 | 12.8 85.3
B 2 150 150 38.7 627 | 11.5 64.7
C ’ 150 150 24.0 610 | 22.7 62.0
¥ #) @ | Starking 3 150 150 50.0 602 | 13.1 70.7
Delicious
" Jonathan 150 150 43.3 575 | 17.6 79.3
, 150 150 69. 2 649 | 39.2 82.0
#t HAA | Starking 3 150 150 48.0 592 | 12,7 94,0
1974 Delicious
B 4 150 150 50.0 626 | 20.9 70.0
C {Jonathan 150 150 38.6 605 | 27.2 57.3
D | Starking 150 150 24.7 592 | 11.7 48.0
Delicious
E " 150 150 26.0 592 6.4 57.3
F | Jonathan 150 150 34.7 606 | 40.1 56.7
Starking 150 150 51.6 0606 | 17.5 68.7
Delicious
Jonathan 3 150 150 37.7 590 | 17.4 60.7
# g3 & | Starking
Delicious 3 150 150 70.7 605 | 10.3 79.3
1975 | ## #iA | Starking 3 150 150 64.0 612 | 12.1 77.0
Delicious 3 150 150 32.7 503 8.0 51.3
B " 3 150 150 40.7 591 9.9 60.0
C " 3 150 150 43.3 588 | 15.2 72.0
Ax  ATxECE
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#£97. PYNFTPITOULTEFAMHE (£@EC)
B\ oE| W OFE|H L | RLREY BREY | fE &
EEl 2 # & i = ” S g | T
it € #% 1t = E £y BEERY | EE Y
HEE Jonathan 3 150 150 68. 7 636 | 36.2 100
1972 A 5 3 150 150 69. 3 681 | 53.5 100
MHRE A Jonathan 3 150 150 48.0 578 | 57.8 100
B " 3 150 150 25.3 581 | 41.2 76.0
A 5 3 150 150 25.3 532 | 29.1 86.0
C Jonathan 3 150 150 47.3 577 | 42.4 86.0
A 5 3 150 150 49.3 596 | 51.1 92.7
B E Jonathan 3 150 150 60.7 - 591 14.7 88.7
1973 By 5 3 150 150 68.6 626 | 30.7 94.7
MHRE A Jonathan 3 150 150 48.0 579 | 11.5 72.7
B " 3 150 150 34.6 574 | 18.3 71.3
A e 3 150 150 46.0 598 | 22.3 78.0
C Jonathan 3 150 150 34.0 577 | 15.5 67.3
X 5 3 150 150 46.7 590 | 14.9 71.3
KA Jonathan 3 150 150 60. 0 600 | 40.0 91.5
1974 A 5 3 150 150 70.0 600 | 28.3 91.3
#HRE Jonathan 3 150 150 14.7 542 | 14.8 50.0
B B 5 3 150 150 28.0 602 | 20.9 67.3
D ” 3 150 150 30.0 604 | 18.9 50.7
D Jonathan 3 150 150 48.0 601 | 27.0 71.3
HAAE A 5 3 150 150 41.3 584 | 17.1 52.0
1975 Starking 3 150 150 50.0 551 34.3 64.0
Delicious
HRE A Starking 3 150 150 22.0 577 | 16.7 50.0
Delicious
B 4 5 3 150 150 33.3 578 9.7 50.7
Starking
Delicious 150 150 31.3 614 | 15.2 56.7
C A B 150 150 38.7 593 | 16.3 59.3
D Starking
Delicious 3 150 150 12.7 575 8.2 37.3
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£RI8. >enFTFTOY > TEMABICL ZBBIFBRELR

- . WEHERG| MEET| BE | 1 RLTE | DEETHONT S
it |F LR (REK BT | F % REMTERY
AR Jonathan 3 90 900 639 7.1 71.0
A YA Jonathan 3 90 900 666 7.4 74.0
R C " 3 90 900 562 6.2 62.0
e BN 3 30 300 337 11.2° 112.0
1 C " 3 30 300 240 8.0 80.0
6B |[Starking Delicious| 3 90 900 844 9.3 94.0
§¢ ATKEA " 3 90 900 670 7.4 74.0
2 ¥ W B " 3 90 900 740 8.0 82.0
C " 3 90 900 659 7.3 73.0
W AR |Starking Delicious| 3 123 1230 818 6.6 67.0
C A " 3 97 970 671 6.8 69.0
Bt (x m B " 3 75 750 516 6.8 69.0
C " 3 40 400 254 6.3 64.0
£99. MEROBRKNERY
. FE B R RS2 1% &43FEY
18 = . #%ﬁ 5
il R iR B (5EH) i % 2 %
A Starking Delicious | 3 15 157 10.7
_RA
(A) Xt H A " 3 15 124 8.2
B " 3 15 143 9.6
C " 3 15 125 8.3
e B Starking Delicious | 3 15 240 16.0
& ATLEZHA ] 3 15 183 12.3
(B) B " 3 15 151 10.1
¥ om A " 3 15 54 3.6
e Gl Jonathan 3 15 265 17.6
£ 1A " 3 15 142 9.4
AR B " 3 15 170 11.3
(C) I " 3 15 149 9.9
Hhs BN 3 15 263 17.5
*f A " 3 15 75 4.9
B " 3 15 125 8.3
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F100. >IN FT7I7DLREEALICLIBERHR(IER. 1975, )

. B opren |pog|  |BR Ted %
FENo i B g weoarg | % | w5 % | msk) B% | gan| B%
t1 i) 1) i)
MR A EN 3 235.3 | 41.7 | 83.3 1777 | 42.1 | 47.3 | 94.7| 2.7 | 5.3
Jonathan 3 231.7 40.7 | 81.3 | 39.3 1 21.7 | 43.0 | 8.0 | 7.0 | 14.0
Starking
Delicious 3 253.7 38.0 | 76.0 | 53.0 | 26.0 | 44.7 | 89.3| 5.3 | 10.7
B / 3 256.3 | 40.0 | 80.4 | 57.7 | 27.7 | 46.3 | 92.7| 3.7 | 7.3
Jonathan 3 253.0 37.7 1 75.3 | 21.7 1 10.7| 42.7 | 85.3| 7.3 | 11.7
Starking
C Delicious 3 954.0 |. 37.3| 74.7 { 73.7 | 36.1| a5.0| 90.0| 5.0 | 10.0
D " 3 251.3 28.7| 77.3 | 75.3 | 37.4| 43.7| 87.3| &3 9.3
Jonathan 3 254.3 32.3( 64.7 | 85.7 | 41.8| 45.7| 91.3| 4.7 5.3
AL Starking
ZACE Delicious 3 251.3 35.3 | 70.0 | 64.3 ! 31.9| 44.3 | 88.7 5.7 | 11.3
i ) ) Jonathan 3 251.0 26.0 | 52.0 | 47.7 | 23.7 | 38.3 | 76.7 | 11.7 | 23.3
n
Starking
" Delicious 3 252.0 24.0 | 48.0 [ 67.7 | 33.5| 41.7| 83.31 8.3 | 16.7
" Jonathan 3 251.0 27.7 | 55.3 | 66.3 | 33.0 | 43.0 | 86.0| 7.0 | 14.0
u L 3 2543 | 31.0| 62.0 | 43.0| 21.0| 43.7] 87.3| 6.3 | 12.7
Starking
" Delicious 3 251.0 200 | 48.0| 20.0 | 14.41% 32.7 ) 65.3 1 17.3 | 34.7
FR10. PeNnFPTOLBEEALICLZ2BEEMNR(2FER. 1976)
B o o o (BE(R T LR K| MR | AEx | E | W
i) # |1t # % # % HEXK %
Starking
A g
Delicious 3 753 150 88.0 603 22.5 141 94.0
B n 3 { 761 | 150 84.7 611 20 0 142 94.7
o g
C " 31 763 | 150 96.3 613 36.2 149 99.3
D " 3| 764 | 150 | 90.0 614 35.7 150 100
W & " 3| 751 | 150 27.3 607 9.0 110 73.3
" " 3| 751 | 150 53.3 601 12.1 113 75.3
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BHREUZ DT, FNFHLOMBRAL 2% 2RI
Lz, MifoRERNE. AME T Jonathan Tld
HkE L ntz, TR0 CIIERARL YD BERH
$h 5172, B¥ TP Starking Delicious 25\ T
i, AL L Y208 <. 2 EINERE 2 e
77.5% & V12.5% & H » 12, CE T Starking Delicious
IZOoWTIREREAREE:OMIzZrB S5 Lo 72,
A A RARIR T3 Starking Delicious @ 5 #4%
1 ALY DFELERETRS & ARDEERKE 3 BFD
SEH8.7 RizrL . BEARIZ10.7RTH -2, BETH
EHERRELS B TR E 2 MHATEL6.8 RISl | K
FRIII6RTH ) ATIXBEETNI23R LY $h 12,
CHElIZ BT 3 Jonathan Tl EMEE 3 EFATFH10.2%
LN REBLT7.2 BEr oz, 240 bEREL NS
Ho T, HARTIHERARL D LEREEZ S BB,
X45(2 & @35 TOEKFPLROFEERIR L 72,

6. LIBEHMR

VEEIZERLL 72 Starking Delicious DL FokE
EHRIIRI NDELEN THB, WERE 4 (ARTFEEIL38.5
%ThHY ., NLEEEN35.3% L ) XX Fill- 72 #EH

Rz, ERERE 2 (AAERIL24%Ic & & » TEH
otz IR S IS TER SRR TR & 988 R RN
EBlRON Lo, Jonathan TlIEIBEICHLERDOE
ExRb e, A3 MEATELNS, 36.7%THY . EH
FEI£26.8% & o7z, MR, ERAEETIIE
MUZE BENH > THLALTL o2, SHLIZDWTR
FL1RFETH - 2h", PLROBEFRIKARHT ¢
., MRDEHEERCREZEELE» - 12,
2HEEIZBITAHERILE. RI01 BN THDH, P
BOEERIIERER 2 M0 FR40.3% 25 L. fsa
B3 FHBI.8%NHmENMBENR Lz, ZEi2C,. D
Ml TIE0BLUENT CHRHETH -2, MROEHEL
LG REBYOR AR E VBHAR TRIETH - 12,
BRBEERIZ DV TLREARAT S,

% =
LN FT TN v TN B BB, e HER

Mmoo BT, BEMENOEmC Z E6WES LA
POEDHEEREIZ & - T, R S DTER AR AT H

% Starki N
100 T ta.l'. Ing Mﬁ'ﬁ—]@
Delicious Starkig -
Delicious - - - - 4 J ARl ]
90
80 F
70r _
60 |- T
50 r N L Jonathan
N\ 7 - O\
\ 4 N
40 N Vi T. T~ —_ N
\ 7 ~ - N\ PR
\ ’ I\
N Y -7
30F S~ 7 No - \Jonathan
™~
AL
20 -
£
£ 10
# AT B C s
0 | { 1 i 1 | 1
3 73 74 75 73 74 75
1972 1972 1972
i

{45 Lent7I7HARrERARKICE T IPORBEEDLER
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NERLEIPIZOVCTRETL 2 8ERIE, BARKEL N30
BEOGOREEPRLN, Lo FT TOENEDD
FTENTB I EMETEE NS, BT OREGPLIED
Al ONWT T2, ) TOEREIE., ZORLERAFEE
s ZoOBEFNR AL, REETIEEA»A
uht ESINRRICENE, L7I2h - THLRNHEE
REAVEELRELHMEIZL S, BEXREL TELN
221 Lf:i%%liz‘ ERPW AN i‘-ﬁ%ﬁ)"ﬁﬁ;(ﬁ’lb‘o

%E (1939) | kIR (1953, 1960) X, Y > =, fl1+
LUETY AT, Py, AR, ARG LYHAR
THMETH-> T, REEHNELZH-> TLEETHLH
il TREORBOEERFHEHBLT5, /2,

Morris (1921} . Mac & (1928 1935} . Lenis & (19
33) 12 E>Th U ¥ TORRTHAEAHA LT B,
+% k% L TH ), Cardner &, (1913) . Tuffts

(1925) . A %22 Tid, Asami (1936) . 8RS
(1971 12 £ > T 3V <F ORI, & 7St A%z
Lo THEETRENESNLENFRLN TS, LT
> CHERBICH - Tt FERICSH B ORI RX
NEEX*L > TEHREBTLZENBEETHA), F2IF
#17: pollinator #FIBHL TL, £0EB NG R L
W, R SOFBWELRERIL I VANFDATH- 12
b, BHTHFHIEZTIT T nwz &9, Bolls
E-T~HEERIL > THAEIN T, HEEREN
PR aANFHH LD, Ton2HERRELT, Lot
T7ORETIE, PLOROBHERET IV 3FN37%I2 5
L. 3R.6%BDFEENR LI, EIENTLHEMNEN 2K 2
TWwdLDEEZL, 3HNI BTIE, =4 33F0%
KA T T 2p0, W (1971) 1BVvTh 3y
WRFL EDREAHBEL Thd, L L InERIZHE
NEEBFENMEE, R L 2HENFZ EHpEE L
ToTwd, BER2FIBET LA, WEbEHL2HIC
2. BESEHCBZENWBETHLEN, Lo+ T7
FEAMCHEL 2BE. POLRAFEET AQRIRIENGS
A% ERFIZIZIIMDERMICH - T, Tt 2B
T IS THREREZ > TW L, MHTHOERL
RENERED» LR T, ALEHNEAI310a 2 HEHItA
EHiT bH5. et T 7 ORERIL1000~ 30000 N i
Bl bR SNS,

FIARWY, FOHEMICEEEL ZLIIBHTEET
BEH, TVAFOBEENECORMERD L HA
LRz ¢, BEERESG, 25128k B it
HEG, THIZFOHESHEED L (A LITEIEMIZEE
TrLnEL8E b, AR TOHTENELED L
DI, BHICEROMES, HEFEEL LTty
LEWThAI, LenFT7TIRIRERN LW En b,

EL T, BSMEDESITHRVEL(EDLNS
ZEHEEING, Ly LIRERD I RER R B
BiohY ., H—aEm A RS UK 3 BENBEICE W
Th, L )ntEErFRo5n Tz Z &b fiTEi~
DIRBBIZDVNLDEEZ B,

Wiz BT 5 ER#E

) > TEZ DWW THER R R HMRNRENL, TV
REDEGE, G LFEAHY LHL FNERIZ LT
Lvy, L7ch» T2 HEHHC L 22ganH B
lhaTh-72Y) ., 7/ 3hak SHTHRERILAE S ILT W
Tw, Yot T7OHEE, BHSEERL L WHY
L BREHLDOHBEBEZEDEZ LIE, MHTEHEL
Z & Thb,Jonathan & EKIZ L 2B THORMNER
big, 20aicM L 2 AAAHZRAT. £0EH» LTS
L. 10abh 2V 1BI5EFBEL S, WEARNEEE LT
IBE37ICA S LS, KA, MMICEE LA LE
T 5H°, MERREC L 2HERBHI®RS THEYI LK
MTH) HELBETERECRBII L1220 2 &9,
ZORNBES EROPLRERELRTL, RWET
19%., #VWETL%IZLEEF>» TV A I &k, $HLR
BREICEZZErFEr - LDEFEZ L, > TOHE
FERFLROBERIFEOBHELLEELL, 2L L
D) THEBHLEIEELEEITRENRT S, s
%th\AI&%%xiﬁ%%EﬁTmMm%#%t
Siaht, Il (1972) i, BATHINO 4 KFRICEBITS
EEESIZ L < T, 441.5 B L HA(3554,9
BEH (10a4Y)) THDLI Ehs, &512267.2 HERH]
HEAEEL, ALZH ORI 106 A% E1E L 2 1L
T b, Yo TDEEC By T200EE L 12100 i 4+ 8
LT EEICIE, SEWE. ATZH. e (R) .
KT, BE FOLFA, P HIFLN, Btk T
T BRI LEERI 25 2B T 507, BEHK
HAFTld. #2000, BREICET 5130 BEMATEIE Hug S
NTL., B AT 24 5 30REH AT I I & e
WTwWb, ZOBEIZIYERAMBIZRLNFEINS
LATHHH, —HIZBOTRRBEOGH 2 IF#IZT 3
ENANBRBEREVLEEEINE S, FHERBDELE
HEEROMBIZEFETINAIZEEE ST, RENGHY
LML T B, — RIS 2 RN EEILR
BIZEDUTENHFRIFBERICHEZE B LT TL
5%, BLIZEMOTRIE, MR (. FRHT-0
BB D REOERMEREL T, AT E4A
CZEL D, VT BNTOMTEUE, 5 F10MA
EHTHEA, L2 ~FT7RHELLWEAEDRLT
£ HARDOZHLEN20% K PENZEISRT
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L, S 0ttRATERTIZ, TEEEHIBLNL W
FEORERE L LT, L<OTERKZEEL T
LIk, THLWETH S,
FENRTL, FERMICHTE S STEM 0 R T b I
B HIEHES B S WA, FOEDEIEED $ 012
Lo TLEREND, 2O LI WEHIBIETH»
eI h . BLIZHIEIZ BT BRSO S LIRIE I I E
LT B, M0, Bikkeoilifs, REEIzRAIN
SEHMENMLHLKEVE L LITKRBBIORIC L3
e, FEROMNIREL L - THL(EES RS S
EEFELATHIE L S WTh AT, mikEAlbz &
Low, ZOARAMOEERNWNLIE, RdichHhd L%
FHIAS A A SN TS, Ztx, HEREAFEIZH
BEHI Y . AROHEIIThha Vw2 EIcBET 2L
NTHb, RGEEOIMIZI220a . THIZIZ10 a DI
WAidh bz, F3BIZAL 72 & 9 %AWz & % Jonathan
DFFEAIL . NIz IcfEy, BEDR, TREEM
bTFERTLTS, LHL., =+ T70MAEIZL»
TN DR ERIT | HEH & BRI MR I LTS
ZENLRT, HHBNOECZ LB BLNTH S,

Ml E H R R

9728 L) &FH oAb, &, HElo 3 Must THk R
b & R A ERL . oM ARG BRI R
S, Yot T 7OEMEMNRRRE L CToFAN
HEIES L,

WALER T2 2 £, b & a4 FRAkE BYIC Rt
RRALZ, WENRLEEERE L BL TATTH O E1g
WMTHb, 10a D) nfmid, g, F-FI2L-
T—SE T vh*, 1000~30000C D HEE N R+ H
W BRAREEII000IC R T, E MR E RS
SHBZENEZ 2, &R EIFIE A R pLTE
DRI E L EIC L TIThIh, vt T 704
FBIHE, %o I oRTEIRID > R T E % 5 Gk
NI0~S0%BHTERERIAAEL & E52 5, V) » TTORTE
{3 Jonathan £BIC & 1UE . TEFDHE P LTES0%HTE
FT3~5BTHY ., WIS RATHBIC LB ETES
I22~3HTHDHZ L HENRMEO S HIZimbIz

EL. ZOMBBTHIULEL CGERAFR 45, LIs
T ent T 7O YNGR OHSEL B LTEE KI5 2,

FOHERIZBE SRSV ETH S,

B LNDBEAFTEIILS T, FETbALZIELHY
e ens, FIHEMGETEHBIZREZIT) Z8ilh b
9, BERINBLEA T ReL S, et T 7oiGE %
B IE . I2HTENEFRIMICIT ) ZEAEE L

Wweknz kg,

MR EBhEIZ L B HEEAE S LAY, DU R
hi, BIRERR A S LRI H B e L TR TH
128, BEBOBSIIIMOFTEICL S LT LTS
BWTHDH), EOFAEIRBLUANEL, 55 TER
MBETHBEANILY , B L2252 HIZHTE
WoEELABERIC L THAL 2L 54 0nw,

BEBEORSEDY» SR, HlERROE#HII R ToHE
BIoRee@H s L, B, @b 2 sickE
HEREPISH 2R E THORBTIEIEL (DPirh-h,
FERBRD SV, HBEBECL > TELI(E-TEY
. FICLATEMAKE S, TEICBENLE. §
EEH AL EE, ZOWBIC L 3RDHIEL VLD,
BEIMMELELLTOE Z L THIE, ZhsntkE
RET L, BENLHIE RBAIL L - THEN
EE2ALITIUL L S0,

L ERASR

ZOBBEHEDORAEHETRIZI0 ~150 FIETHBH,
EEREX L L TEANNERICA- 12DIL1975F 0 EH
LTHY . BHELwich e, HEKTEBEHSLY
N Sah otz L LS 1EE, 2EBOHRICRS
iz, AN LEEERICTNRLEETH- T
ERAEAITCN T EAFERI, ZEICE2HFHIC
BT A FFERRIE, BREEGEICH-> T, UL AWR
FHNOMKYIBEENLETH-12, L LAEDTHE
EEICHNT2ENLIINACKEIZ EDFIBEIZ L 5, R
BRFEDOEMORILIZ L » THEL CEMS N, feBib
HELNTNBZ EML, FOBRILIBIKEEINT B,
BIERE L UL, @HEEL), EETROLEHY K
KTh-T., IVTCNERELERBRET L Z 05
BTL  BENEWZ EHNEINBLNTH S,
LHAHOHEII BT, FIATHERAME L T,
WETRe L =+ T 7HED, BEKRBIIHEATIUL
Bud, S 1ERBICPERNEL 22010, BRM L
DGO —MErRESI IR L, B2EBICH
WL, bR EZEH TRAFE N, 2oLz, FIA
HW & L THOREUL LR » 1207 BRI 81T 5 &K
BENECELLND, WHHREL TS, BHICEW
TEBROBEZZT, FnF LHERICHE-> T, Miik
I 2 2T CRE XD 2 ENQBETH DA
BN BB BT EHEOY— 2D I EHNEETH
5, Bl BMATES S, W2 b F—aifk— Bk
h T, HEAEECEREND L O E R 55
Hhhd, HBREHFICTE—ME24ET 5 &, wifbicB%
L. SBHED T, ISl TS %, F - iakid g
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BEURE AT, Ry OMiELEH . Y > TORTER
WoFHZ@YNEEL T, ARICRZ S Ee s %
W, ZOFMlA B o TS TPHLD)—hEt S 1L, FIH
OREHELHLNELDEL LB,

1% 7

Lot T TN T B ATERBEMENIZOWT,
Bt LRI En LI TH D,

1. ) > = Starking Delicious # F VW BATE R IC HEE
B 202 & 28R, BENEROEREECNL,
et T 7RG, hLREEEFI0% . TERAEEFL00
%TH->T, HRIKEL Y 20~30%8Em - 72,

2. 3wWRF e anNFn 2 DM L DTHAR
PHBIZ. PLREOEEILR.6%TH-T, 3V FD
31% L NTEFEONE LR S L, ARSI I VT L
Bl% s EHiLs,

3. MRS RET L o EEMRIE. HARKETHP
L RFEEEGS A% L T3 IRABLRIFENRTHY
5METI271.4%, 15MCTI3100 e EMRA WS L1,

4 . BISBIZ B B E %S CRE . BLGE 8L
AR SR, 1 BRI IC 2R N30% s R & L,
IHZICBITAHILLECBRINTI L, IS
BT il BnibntE b,

5. ANLEE L=+ T 72KEIZHSE 2R
A, FNERNELBRFLLEREISDEN LI TH B,

Jonathan FHENEIZE T, 5 A188 (BETE3 Hi%)
12102 ) 11000C, 5 A218 (iMHI) 1215300 2 @
B E T 2R, MESERICE T2 TER BB,
ATZH A ToOFE) R LGREERE28.2%TH » 1207,
BB & BRI PO REERB3I%IEL . FERK
GBS 1% EF -T2, Starking Delicious
Tl A RI44 . 4% EEICH L . EMERIE25.5% TH -
12, MFOBREFLWERI G, 72, ERGHNEEEL,
RARBHCHEI & PO RW B H 2L o
2. BEN & - T, EEPEANEENREESH L L,

Hiuss R B e

EFRN 3R o THEBHEOMBIZ BT, (K]
db 2 R, Weh | ELE T2 4 FEREKE) ATRH B A5
1610210 2 1000TC % Heitk & | THE % T, EREZ R
L7, 3WAORETIE, wThLHER ARz
. ANIE8H L AL 7,

Atg (W) To 2 FRGEREONRIL, PO RE
T4 1 £ H Starking Delicious 94%iz0fL | &
JREI B 4 ARFEI70.0% Th -~ 12, 2 FEIKENET4.7%

L. ERERE TIREBRIC6L.5% TH -~ 12,

Biuig () 125175 4 FRIARIZ BT 3 EEDRIL
Starking Delicious (22T 3 &, BEK o d L4
EEEHEERI66.4%IC 0 L. EKERIE39.7% TH » TH
FEIROELT ¢, ATZRRNEL65.2% & FEFD
MPH RSN, 72 Jonathan . 3. UIZ DWW T L HE
L 7:45%. Starking Delicious W& B il D &K A
KR (WA

CHusg (BELE) TORMBIIHKO 3 HEMIL
LA LENREL, B#HFIE3.L e Starking
Delicious (=W THEM L 72,
THOFLREFGEFRIIRER D 3 F #2163
A%IzR L EREEIE36.7%Icr EE o, D4
FEIZOWTR S & MEMDPLREEEFE62.3%
SRl EREEIE37T.2% EFH L CEETH - 1,
Starkimg Delicious (2 &V T E BT N50.0% 45K
IS L BRI 22% Td » THREZT A h» 1z,
fifoRERIEFRTH ., BEMT B4 5 BRI
By Jonathan{Z BV THABEANTI%IZ 0t L, M)A EH
68.0%. U Tl3112.0 %%180.0%ThH» T, ZHmkl
DEEIZT ¢ hrz, Starking Delicious o i i (1
80.5%ic kL . EKERIL72.4%THY . ANTEZHN4
0% L VEr -1z,

BT HERBUISWT, SEMTRS L, AL B,
Cogge LINER» L. THETEERELMLT
WhHZ kAW B,

IEEERBIC >V TiE, § 14 B1320ha, $2HE8H40
ha (10 a &) 10000 F|H ) (= RIFSL AW 6 & KR/ L 72,
FNE1FIZBT 5MEBR T Starking Delicious
FLREERERTT. 1%L, ERERIZ48.0%TH
1), Jonathan{373.7%!Z %t L 53.6% & NG A KA -
72, B2EBNEEGHIZOWTRS &, KEMAH PG
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BT 1 e fﬁf‘m$®ﬁ3%0)$ L 7znidphosalone K0
Rlase ) | 2MI8ICI2100%NFEHRFELRL 72, 20T
phosmet KFIEI DR EEH B { £ U 7z, 2 B % Tldchlo-
proproylate?L#&], binapacryl/K#1#&]}. chlorophenami-
dine KEENWHE £ L ohqEd » 72, 5 Btk o8
AN (3dicofolFLEIAYH » AR TH - 72, 2485114
TIIHBNEL wh - EENS L,
ZLEI, smiteFLAIAHY 1009552 BT ANICIZ vamidothion
Ki&E#), phosmet KFNF, binapacryl KA
henamidineZKi&E&HI AR &5 4172, dicofol#LAl & chlorfene:
tho LK FIAI D iz L (A » 12,

w R

chlorobenzilate 45

chlorp-

enamidine KIFANLTS7 75 Th » /=, dicofol FANL S
A% TH Y. binapacryl AHIF£100% . chloroprop-
yiate HLANIOREH» S Tho7y IN5DLE AT, ph-
osaloneld 75 % IZFERZEIF100% 1% L. # 7-lmidank
FANT6075%1280%. 5 BERIEL TII00%IZEL 7=, 246F
BRIZBOTEHEL (HEDE L AN,
Al phosmet’kF0H|, binapacryl/KHIHl. chlorophe-
namidine A&#, phosalone 2LAIA S 5, HBMIE BN
&4 - 7= FEAZ (2 CPCBS. aramite #L&l. dicofol LA,
chloropropylate #LBA H 0, LD 2 vk EHIZIL
chlorfenethol/KFIEI AR 5 h iz,

FINE 2EOBT =RINBEFMENERTH B,
clorfenethalZKf1&11000ppmid, AMEE 1 BRfE %A 5H5E
mAE L 24BRRE 1% TIE100%10E L 72, 500ppm Tl i
HAHRLBCHE b, F2FEREE 20 h »72, 63ppm

vamidothion

F®12913, IHBOK I =FIIOVTRE L ERT iaiBrBonih -1, proclonol7kf[l§ﬂ800ppm0)
Ho, bR GEROEL LKA IZphosalone FLAITH  24pR % OTEMIZ XML . 200ppm TIH#BA
" 3051 5 TIZCPCBS.aramite LA, phosmet KFI 2. 4 7-isoxathionKFIZNZ 1 BN T100% D ;@f,\
B, vamidothionE Bl N3FETH5, BBV EEZIZch- Bt
lorfenelthol KN &I 2458 % THB, 2T chloroph-
%129 MY _HAKBEHI-LIHE
" e ® B B M (BRERERR) 9 24 % | F3Eh
it ®oOE Al B o | B B 1%
ppm 15 30 45 60 75 90 100 120 300 | FEd# %
vamidothion w oAl 37% 247 10 0 2 3 4 0 0 0 0 6 100 100.0
dicofol L A&l 40% 200 10 0 0 0 0 0 0 0 0 1 5 50.0
phosmet KFIE 50% 333 10 0 1 2 8 0 0 0 0 9 10 100.0
CBCBS. aramite iE&#& 60% 240 10 0 1 2 3 0 0 0 0 4 6 60.0
chloropropylate 3L &l 22% 147 10 o 0 o0 0 o0 1 o 0 0 50.0
binapacryl KF0&l 50% 333 10 0 g 0 0 0 0 1 2 5 10 100.0
chlorophenamidine /Ki&#&lI6 60% | 400 10 0 0 o 0 1 2 3 0 5 10 100.0
phosalone L & 35% 585 10 1 3 8 9 10 100.0
chlorfenethol JKFIAI 35% 175 10 0o 0 O 0 0 0 0 0 0 4 40.0
Control — 10 0 0 0 0 0 0 0 0 0 0 0
FI3UTAFOE T =B HDWT DB ERE R TH FENT MBS %12 100% FER Iz EL 12, RN

%, phenproxideFLE|20% L 50% 5T & L 24541
BWTA L H - 12 polynactins FLE(N800ppm(d ks
BhHE L (. £72400ppm b F W HBIAR S fL72, dico-
fol LB KD » 72,

FI323 FHERI % b M carbarylZKFIENIC v TR
FLLHERTH S,

WLER 5 LIPS 8 & 4 U /o ¥ Ellddiazinon carbar-
1y7kF1%] & phenthoate D ZKFIEITH 5 ,Z N 3 HiDFEH
Xi21597 412 100% LA & F 72 fenitrothion 7k

Lol

B bACERICE, salithion.
anophos N &KFIEITH B H*,
Vﬂ’:ﬂ?ﬁ - PR AN
BB By

i%lsstiuff # 8 i DWW THRETHEE TS 5,

Er-ofloamErEl, 200%y> LB LRI IE
chlorophenamidine7kiZ&#l. phenisobromolate LA,
benzomate JKFIF T &H -7z A ELE Ky, 240511 Tl
benzomate K FDENZ R 8ih B - 12134,

chlorpyriphs. cy-

WA 60~ 705142100

chloroph-
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RBORI R 2BORENRE (REFEE)

] ) ) £o®m ¥ (s R 245 1R 1%
3 = 3K 1) BEppm | it R &
1 3 5 24 JER %
hlorfenthol K#1&|] 50% 1000 15 3 5 4 15 100.0
500 15 0 1 5 7 46.7
250 15 0 0 1 4 26.7
125 15 0 0 1 3 20.0
63 15 0 0 0 0 0
proclonol K&l 40% 800 15 0 0 0 7 46.7
400 15 0 0 0 2 13.3
200 15 0 0 0 0 0
50 15 0 0 0 0 0
isoxathion KAl 40% 200 15 15 100.0
control — 15 0 0 0 0 0
R BRI _BABORENCE (hKkidf)
) ] ) % B B M (FEdhf) 24851
f#t R OE Al BEppm [t R & [EE714:: 874
1 2 3 5 24 | SEHRHET
phenproxide 3. &l 20% 400 20 0 0 0 0 0 0 0
200 20 0 0 0 0 0 0 0
" KHEl 50% 500 20 0 0 0 0 0 0 0
250 20 0 0 0 0 0 0 0
polynactins #. A&l 40% 800 20 0 0 0 0 20 20 100.0
400 20 10 0 4 0 0 14 70.0
dicofol A Al 40% 200 20 0 0 0 1 7 8 40.0
control — 20 0 0 0 0 0 0 0
®I32 FRBAICLIHE
o , I % @ W R (Ea% () WIEAEY)
fit L E Al BEppm | R &
5 10 15 20 25 30 60 70
fenitrothion KEIF  40% 400 10 0 0 10 (100.0)
salithion kFI&l  25% 250 10 0 0 0 7 1 1 1 (100.0)
phenthoate KEIEl  40% 400 10 1 3 6 (100.0)
chlorpyriphs KFIF 25% 250 10 0 0 1 1 0 5 (100.0)
cyanophos KA 40% 400 10 0 0 0 5 2 0 3 (100.0)
diazinon KRN 34% 340 10 3 4 3 (100.0)
carbayl KEOR] 85% 850 10 2 7 1 (100.0)
control — 10 0 0 0 0 0 0 0 0
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R BRI _HOABIL2HE

) » " ) BB K B GERED 2415 [ 1
i # B 1) BiEppm | fiE i B 7 7 T
H % 177 20 2477 138 H %
dicofol Al 40% 200 10 0 0 0 0 0
chloropropylate L &l 22% 220 10 0 0 0 1 10.0
chloroberzilate L& 45% 300 10 0 0 0 0 0
chlorophenamidine KisEl 60% 400 10 0 0 1 2 30.0
phenisobromolate LAl 45% 300 10 0 0 1 0 10.0
tricyclohexyltin KF#El 50% 333 10 0 0 0 1 10.0
benzomate L A 20% 133 10 0 0 1 3 40.0
vamidotion W oAl 37% 247 10 0 0 0 0 0
control — 10 0 0 0 0 0
X134 BEBAOEEICLIBE
" " . |3 . e pLo| 153 il (FEHED) 24051 | W3ER
ppm 40 50 607 | 2 3 24 fﬁ;gﬂ & 9
fenitrothion K¥Fi&%| 40% | 400 10 1 1 3 3 2 10 100.0
salithion  /KHIA} 25% | 250 10 0 0 2 2 4 2 10 100.0
chlorpyriphos7K F1&] 25% | 250 10 0 0 1 0 2 7 10 100.0
phenthoate J/Kf1%| 40% | 400 10 1 0 0 6 3 0 10 100.0
cyanophos /KHI&l 40% | 400 10 0 2 0 1 4 3 10 100.0
diazinon  JKAI&| 40% | 340 10 0 0 2 2 6 10 100.0
carbaryl AKFIAl 40% | 850 10 0 0 0 0 3 6 9 90.0
nicotine 40% | 500 10 0 0 0 0 2 4 40.0
control - 10 0 0 0 0 0 0 0 0
enamidine K& L HTE2DH S 472, =72,

IS UNOERIO GBI, FBbNW L 12,

FIBAITHEBIER 2 5 Kl carbary KFIAI O BRETEE R
Thsd,

WAL &L FCOREB b ZEAIZ fenitrot-
hion7/k#1#1, phenthoate/KFIFIAH V| 5050 1% Tldcy~
anophosZKFHIAH % , 6043 1% Tldchlorpy riphos KKl &
diazinonZK & salithion Td 2, F L EGERA R S L
72Dt carbary. KFIH] nicotineD3I BRI TH 2, 24
B3 1% Tldnicotine LA DEM ORI H L (&iv - 72,

3. M & B

AL WHAIL & 2 MoRRIERIBIZHRL 2 &
VTHD, WEAEDHIERIC L » THBOFETE #HEET
L& oL RBRXOITERIE 3 BT L
4 BiglZiddifem % -2 Bad -7z, Lizd'-> TH
B % il A2 Zoga LA O 1 L M1I98 #
Fd s Feiizc st L. 8 Bk St L 4o

4. B (FRE) 12 L bk

13613 WL 1 BFRIIRIC M L 2B AR TH B,
6 MDA BRI DTS & BHBINE 3097 125
ook L 2R OEE M (Tdiazinon>
carbaryl=chlorpyriphos. salithion? %/KFFITH 3,
7057 LANIZ100% 328 % RL7- 8l i3diazinon .cyanophos
carbaryl D EKFEITH - 72, 11055 1% TIIT X TH A
125V T100%E M BEA /LS Uiz,

FKIBTIIHBEE 6 MinliA 28 1% L 4 HILIZ BT 2 7
M L B WwEnNERETH B, 28#% T2, diazinon/kfl
Bl E L B GEBr B b, 159D 5 ThH ) 0FTLRN
T100% 31T 72, BV BRI Tldcarbary KAIRI A
505710 5 TH BHT, LKEHETI00% DB - 72, 5
) LA E, 24WF R ey BN FEANC 1 salithionZkAl
BAR G, BEMZEERE L, 2HRIIH-TL
SRR R 72, 4 BIRIZED Mg L B F TS

cyanophos>
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KI5 EHOLREAICL 3 98

EIEH 2B f2h0, salithion/KADAD % v 72 B3 &2

Acephate |fufismzff | Sl | - 2~ 4 WHTI00%0WHE R,
A8 | Ees Tages]| | ¥k 5. ikl
Raies | (%) | E| (%) 2213813 8 HEOHAIZ OV TRIT L 28R ThH B,
5.100 40 100.0 40 100.0 HHE AL 72 IS T 2RI v T Il
15 37.5 35 87.5 SEP L O TH B A, EHI SR Stz EHIC (2 fenit -
12 5.0 28 70.0 rothion. cyanophos, salithion. chlorpyriphos?# Kk
13 0.0 14 35.0 %, nicotine A% » 12, 2050k % THERITE 278 4
14 0.0 13 35.0 - 72 #EZ I phenthoate . diazinon, carbaryl. » %
15| % 40 100.0 32.5
13 I EAS TR (A
16 32 80.0 13 32.5 %_ ﬁ
17 26 65.0 14 32.5
18 18 45.0 11 35.0 19454 2 1 L €. BABWRE EiC BT 505 E Bl
19 10 25.0 9 27.5 RlCRKE LZIbp b b &z, FHLFINY » TED
20 6 1.0 9 22.5 BlTid . BEANLEIKFEIL F—#, BIRMRAA. &R
21 5o . 2.0 mu@m;:+/\tva/mmmm%%%FmM%
99 10.0 5 92 0 f)"FP'Lt\’C“\ %m&iﬁti&‘&f)‘of:o ?.‘%Sél:%‘nu{%li\ i?z
23 0 0.0 - o5 B AR A | AT BT L B TS
o4 A 125 A, EBELHE tﬁ%bﬁbn 19458 LIFT T35
2 o5 %mwm5n&#ot§ﬂF%$L%Lw%%ﬁﬁhn
4 . A RBENTIEE . T OMRSROMKIC £ -
26 3 10.0 fﬁmiﬁiké AN & BRI E % b 2o b L2 R
27 3 7.5 FORN B, B, SEBEAIS . BRI E A
28 1 7.5 ‘L%%bﬁbLftt%L LU o R KR A B
29 1 2.5 b . RSO kA b G . el TR
30 0 0 WWMM B AT 1T BN, £ BB AR A
3% B AR
x®136 B | BERI R M (BY) 2@
im | g gm0 W [ (JER%EY)
e W% A L ¢ >
ppm | & 30 40 50 60 70 80 90 100 110
diazinon KAIAE] 30% | 3401101 50.0 50.0 0
fenitrothion K¥1&] 40% | 40010 O 30.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
salithion KEIAR  25% 250110 10.0 0 10.0 20.0 10.0 30.0 10.0 10.0
chlorpyriphs/K A0  25% 2501101} 10.0 10.0 10 0 20.0 10.0 0 0 10.0 30.0
cyanophos ZKfIA] 40% | 400 | 10 | 40.0 20.0 20.0 20.0
carbaryl AFIAN 25% | 7081101} 20.0 20.0 10.0 10.0 40.0
control — 1110 O 0 0 0 0 0 0 0 0

L2 M Sz TES T

’C)Kz—“ T s

1969) DNE R NEEHITh LT 2H,
HOEWEEUZ I THHHISH TR L D2 A T,
REHENZ BT B0 L B
FloMEER L LT F = HingtER
DLEAL L AR HIEAIZ R » T8l TH 595,

HEHEAYHL S FLL

BEHY & LIRS RAMRTL
2y 2TODZ EIZ DT, Carson(

£CkL

Resistance (Nomura197l§0) DEBUIBIR I — R BT
PG5 LThBLD0H 5,

Ik W BTG & BT oA G dpE
et FE8E & 2 B R, BPSE R BHTERE D 3516 B i ot
LTARERERELLLSLAZEEIETLRY, Y
YIAWUZ B BAZHIE (#7=7) D LRl & 2
DM & BEER N & DRI B L BtR A H 5 9,

i BRARN

FRORELZ X 5
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FRI137 WBAOEM (BY) CLrgE

| A | Bt # o4 i M FEREXR)
# R O A B o &) s
ppm | H#¥| & | 15 20 30 40 50 60 2 3 4 24
diazinon  KHIH] 34% | 340 2 10 |40.0 40.0 20.0
4 10 | 0 0 0 0 0 0 | 100.
phenthoate KFI&] 50% | 500 2 10 |0 0  40.0 20.0 40.0
4 10 | 0 0 0 0 0 70.0| o.
salithion  KFORI 25% | 250 2 {10 |0 0 0 0 0 0 0 0 0 100.
4 10 | 0 0 0 0 0 0 0 0 50.0
chlorpyriphos/k fl|  25% | 250 211010 0 20.0 40.0 20.0 20.0
4 |10 |0 0 0 0 0 0 70.0 30.0
cyanophos KFI&I 40% | 400 2 |10 | 0 2.0 2.0 2.0 2.0 20.0
4 110 |0 0 0 0 0 60.01 0 40.0
carbaryl  JKHMIAl 25% | 708 2110 |0 0 0 0 20.0 80.0
4 110740 0 0 0 0 0.0 100
control — | 10 | 10 | © 0 0 0 0 0 0 0 0 0
R138 BEEAO EHZE
‘ B o5 % o W o%® X
BEaR A% 1 g WREppm [ fE R &
B % 104 20 30 40 50 60
fenitrothion /KfI&] 40% 400 10 1 2 1 1 2 3
salithion  JKFIR) 40% 400 10 3 4 2 0 1
chlorpyriphosK AN  25% 250 10 1 2 1 2 3 1
phenthoate KO 40% 400 10 0 0 1 1 2 4 2
cyanophos JKFI&| 40% 400 10 1 0 1 2 3 2 1
diazinon KFIF 35% 350 10 0 0 1 1 3 2 3
carbaryl  KH1#| 85% 850 10 0 0 2 1 2 3 2
nicotine 40% 400 10 2 2 2 2 1 1
control —_ 10 5 3 2

DD T .BHCHIOE A% parathion EFH{LIZA S
I2E» T, BilrshBoMmBb2 %5 —FH., RNEHIEOM
KIT195FWH L ) ST HM LG | RIEFICETEIE NS
CRBTRAHEE w72, Bl DDTICHhE - 2L
FIOERMIZL T, B F - T 2 HTE R NS
mAEHLUBTORHC L D L L WD kit & v R
HhBruvz ko, RI139(31955F H 5 1975812 £ 520
FHOETHN » IHERYRBICBIT S, e %4
Lok LB msEROER2THE, ZHhr 53
& parathion( 1969F LA EGE AL IZE BN A IC 7 » 72
A5, DD TIL1969F & TH S AL (AILE19714),
parathion NIHILAE 3B FRERI A R Z ST 3
a5, BRI RITL T b, —FH T =Bl

Hlx, 1955F B4 7 b7/~9 = ( Tetranychus

ulemensis Zacher) $3I12 & L 49 | EEERE (F v
—7) ORBUSHERL, Y ¥ ¥ = ( Panonychus
utmi Koch) .+ 3/~ = ( Tetranychus urticae Koch)
DREEIZ 2 2 HA DRI 8 FEFIZ MA T B A,
DEFN ORI ATEEAMICERL TRV STV 5,

WEAESRIZ20ELIET & ) =k | o L HUSHT B AR
e L TASEE TH S AL AY LIISFETRiA S Afd
%2y, SFERBRIZHTS 3. BABAMBELY
LRI L DD B o7, Lizh - T, 1955 )i
T TOWIIBS THIITH Y | BHNFH L v ERIATEI
ol LIRS | i e QP L TRV S RLTw
1l ENBZ B, B DI BB 12 H 3 & & 3

—

142 MY
WO

4z
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130 U IRFH L U RTEEEN B BRAMOERNTE BER Y > IREAPIRE L)

s 31 32 33

B 35 36 37 38 39 40
RIF10E#HE| — — — | DDT | UB&%8 | UBESA | OR8] (N) | (N) {DDT|{DDT
e P—-2 D " . Ay
B % mipor | RPTIDPT I p—s | vmm | v | UM (MY | o) [p-6|P-3
e £/ e 27 7Y he 7 7 he 7 ) oL
MOTEE | U | URs | omn) QUG QRD ORISR DR OB ) 0 | DR | OB
Mo & $| — - - — - — — - — -
. _|DDT|DDT P—7
#% ft ® 1% |(BHC|BHC|P-3|P—3 P-7/P-6|P—-5|P-6|P—-6|P—-3
P-21P-2 A—5
41 42 43 45 46 47 48 49 50
DDT{DDT|DDT|DDT N N N N N —
_ N N N _ _ _ _ _ N
P-3|pls3|p_3|pay|P~5|P-6|P—-6|P-6|P—5 P
fn:”/\ e 81 i ,‘”I\ c 2
RER | K R R 4% ao a5 |ams |ams s
P-31P-3|P-3|P—-4|P-6|P—4|P-5|P~5|P—5|P—5

(FE) P—¥F — HRBENE ¢« BROMEE . A—8F— &5 =8¢ BROEEE. N-NA CAl

TERHREnHAH E’JE’:E.&EL LTEENIELbND LI
Lo tehs, Ak (1975) [N o 5 )| /Z'Lio‘«"([‘ﬁ[‘?
B (BATEEATN) REMAECIE 38 ST EiL 6
. BREEITER2E AR . 2 %mﬁﬁﬂiﬁ'ﬁiﬁﬁﬁ =
HENTb, B =RIL13E D 4 Bz 4~
HHELTYS, ) TURORE Iz (BT G )
ﬁ%mm&m% R, o8B TE108, me1E,
NXARTHOCLNTVS, ZOBICE-> T4 B
PLEELTONE, REOHMEIZ LD LOTH - <.
ZEIZ T =M XY AL
Tva, REE CHOBTEMHREICESHE» N 2 ERIE
HIERRNF HHN KD 12 800 5 BEICTHin s &
NTH->T. RPENTEEEFL T 3 HHIZERH T
LENZ LIk B, 2O BEARERE LB TH
5iZiiHh % L2H->T, ZoFESKIZ, B
NEERNREIBHCEETH ), BIKICATHHEE
e Ly, BRRANTEHE PN FREN R LET
Hb, TLEFICHERAORI L L TREAT. £
RIS L TEB I LT UL L Lo, BRI
TOEL AT RAE L EME RBIZE » ThHD S 1L
Twsh, NP RALELCN 2B L2 5,
et TT7TORBIL., FzZpollinator & L TEHNH
WL 72h7, ERRENL 3 v Fiz h"d’ BARBEIIREK
ICBWTHATHS, E.L Atkins (1973) HIXE S B
K% &H 72400012 % TH LY kﬁlld)Beet PO AP Rk
#ETL . F7:C.Johansen (1963) .Philip F.Torchio(

WoxAs W,

133 134 135
1976). Johanseas (1963). C.A.J ohansen® (1965)
ICR 5 LD icAlfalfail 515 5 BeenRIFH, HEINLEE,
REHRAA LN TN D, bHIEICENTL, v/ 3FL
iz Osmia Cornifrons RadoszkowskilZ®f$ 2 ZfEEK
BlOBE AT LN T B D L=+ TF 7122\ T Bee
B ERL EHESOGE, RAZITWFHREDOPE
FEFS TS S v, BEOGENTMA L L T,
EROITHY . B (BY) BHRICH D, ZNICHE-T
RALNIIPBENESVIIRION L H ICBEHI NS,
KRTICH 5 HBEH, carbarylizvwThohEic s -
TLHOCEEAN R LN, R =AlodficEEARTIE
HHBOBOHICHEENEF) | AREOBEIEORRHR
Litfz, ZORIISEHBICRER 2 D& nEH|)IC
DWTHREEMZ T, BEGBIRENL Li2HF 2 120,

BEIZOLNH, EPI L > THELWHTHB &
FETER B L T LB Tid e ( EElo KBS 125
NLHEOMNEBIZH S, EEELENREORRELESR
tL. sexpheromone’f‘”ﬁﬁt JI B [Hk, Tﬂ:&% Kk,
fdes el N IRYTia (ET1973E $E—T—j§b‘1972) &N,
—HBIEERADOBUEL T b2 e b UL, %4
REORE L WEIrPFENLTHA I,

R, WHICBIT2FRERARENSGHENH Y T L
TR, BHEELD2ENL S 42 LICBHENE S,

L. Hh1gh SR E 2 Mo E B iisofiuE
REROMBRLR LA HIRIC & > TE B AT, BTEMIC
Eo THIROLENEL LWL ) BEIROWE 2515,
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(FEmFENFEH)

fieF

0 1 20 21 40

—~ -~

41 60 61 80 81~100%

~ —~

chlorobenzilate |procionol chlorfenetho!l
smite

phenproxide

f&

¢

chloropropylate |polynacitins vamido thion
decofol
CBCBS .aram-
ite

chlorfenethol

phosmet
binapacryl
chlorophena-
midine
phosalone
fenitrothion
salithion
phenthoate
chlorpyriphos
isoxathion
cyanophos
diazinon, isoxathon

i

diazinon
fenitrothion
salithion
chlorpyriphos
cyanophos
carbaryl

#®

salithion phenthoate diazinon

chlorpyriphos
cyanophos
carbaryl

dicofol chioropropylate {chlorophe-

chlorobenzilate |phenisobromol- | namidine

ate benzomate
tricycloh- nicotine

exyltin

fenitrothion
salithion
chlorpyriphos
phenthoate
cyanophos
diazinon
carbaryl

¥acephate

2. BIEEA, %5 I BIEh nEAIMERIZ ST 5,
Sl T =i RTERR S AR R B H B 2k h
L, BEL TR ThiLS vy, linEhz o TR
ﬂ-%’ﬁtii"&ﬁlliﬁ#\‘c: EELTHEAT S,

CEMOBIREBL T, Rz ao s H5ET

%, kﬁumauﬁ\ BEBIRIIE bV L v E S BIENE
t“s"éo

RN S EE ST, SROBURREIZ D LD

. EHTER Mmoo I 2 BESHEGAT & A B Lok, BERF L T

HTOMBMAIIRRESEL L HEL 54wy,
i3] g
et T 7RG Vv & LT, kel i

AT B E DRI DV T, AR RN & TR
(5%h) . B E o RIS & B RUIRFEITIC L B

oAl BRATERRAANE (£ 420
Hizov T, FHEHEFHRL TEREZIT /R E
NEITH5B,

[1:07 QTR 3 @ T N

1. 1N#En£ &7 =8N & 5 A4 M 28Tl va-
phosmet /K fi#%], binapacryl K&,
chlorophenamidine ZKiEFI A ¥ L A - 72, chlorobenzi -
lateFLA), smiteFLANL AL (  dicofolFLA. chlor-
fenethol/KfIAl, chloropropylate/KFIANZ50% %7
WHThH -T2,

2. MRS =Bl ¥nE L b5 THMEELRD &
phosaloneA ™ 4 5 1547 %4205 1) 305714 Tl vamido-
tionii A, CBCBS.aramite FLAIN H5 , I L ilEv Didch-
lorfenetholJKFIEITH V) | dicofolFLANIZ 5 15 E 5
Th-72,

3. HEHA 6 B & carbaryRFIA] D

2 Il

/bl

midotion#E A,

WL AL
PR

L S
iz

T3 L5
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TRIZI00% WD EL 12D,
hoate, diazinon, carbaryl® &XKFMENZH Y . 70574
F Tld. salithion, chl;)rpyriphos cyanophos? &7k #0
BlTH->T, ZHHDFEANTRIFEMIZ s HBAR S 1L
A
ﬁﬂﬂ & BB
. BT =B B HEORMETRE R, 240FH BN RET
F&,b & . chlorophenamidine Ki&#|. benzomate AKF0#AY
@ B T =RilE 0 ~10%2h - THkA - 12,
5. AHHER 6 fE L carbaryl/KFIHF], nicotineZ A
Tix . 3EEMEI%£100%5 8 2 L 723 l2diazinon, phe-
fenitrothionD &KMEIAH B, 2415 T
salithion, chlorpyriphos.cyanophos® &/KHEITH
% fzcarbary UKFIBIDWBEL FE L H» - 72, nicotine I3
24IFRTRIZE » TLA0B D BIC b E - 12,
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A Study on Multiplication and Utilization of Insects Pollinating

Horticultural Crops

Summary

Pollinators in apple orchards
In our survey conducted on pollinators in apple orchards over a period of 10 years, 71
species in 61 genera in 33 families of six orders were encompassed. The main components
were insects of the order Diptera, which came in 30species in 30 genera of 12 families.
They were followed by the order Hymenoptera, which came in 10 species in 10 genera of
six families.

With respect to the patterns of pollinators in Areas A amd B, which are different in
terms of environment, the pollinators came in 49 species in 44 genera in 24 families of four
orders in Area A, which features a varied work environment whereas Area B which
features a simple work environment with a single rice crop features 33 species in 27 genera
in 15 families of four orders, and their composition was insignificant.

The order of dominant species in Area A was Eristalis cerealis FABRICIUS, Apis
mellifera LINNE, Helophilus virgatus COQUILLETT. and Calliphora lata COQUILLETT,
Eristalis cereslis FABRICIUS have heen observed six times in the 10 years, their polli -
nation accounting for 21. 3-50. 5% of the total entomologization. In a six-year survey con-
ducted in Area B, the order was Apis mellifera LINNE' Eristalis cerealis FABRICIUS
and bumlebees. Apis mellifera LINNE’ were most dominant, because they had been artifi-
cially brought due to a lack of pollinators.

Yearly changes

A check of the yearly changes revealed that insects of the order Hymenoptera became
very active in a year when the anthesis featured high temperature and dry air but less ac-
tive in a year which feafured low temperature and unseasonableness. There were signs that
this weather pattern does not produce a significant impact on the genus Bombus.

Daily activity

The daily activity differed, depending on the species. Insects of the order Hymenaptera
became active when the temperature got high during the daytime. Insects of the family Ca-
lliphoridae were active chiefly in the morning above all, during the early morning hours.
Insofar as Eristalis cerealis FABRICIUS are concerned, peaks of activity were conspicu-
ously observed both at 10 o’ clock in the morning and 2 o’ clock in the afternoon. The
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mutal relationships among pollinators were complex; they tried to avoid competition among
themselves.
Insects pollinating japanese pears

The total entomologization consisted of 36 species in 30 genera in 17 families of four
orders, and their composition proved inferior to that which was registered by apple orchards.
The order of species dominancy was Eristalis cerealis FABRICIUS, Apis mellifera LINN-
E, Helophilus virgatus COQUILLETT and Andrena sp.

Insects pollinating extensive Western pear orchard

A survey was conducted at the center of a large Western pear orchard with an area of
40 ha and also at four outlying points north, south, east and west to the orchard. The total
entomologization consisted of 30 species in 27 genera in 18 families of five orders. The
composition of families was in the order of Coleoptera, Hymenoptera, Diptera and Hemipiera.

By checkpoint, the composition was meager at the center of the orchard and also at the
east checkpoint which faces a featureless environment. At the other checkpoints which face
an environment fitted for the multiplication of pollinators, the compositionwas opulent. At
an extensive orchard, there was a drop in fructification, suggesting that the outlying envi
ronment constitutes an important factor. In regard to species dominancy, Eristalis cereal-
is FABRICIUS came out to be most dominant at places other than the north checkpoint.

Insects pollinating peach orchard

The results of a two-year survey revealed a collection of 10 species in six families of

two orders, the main component being insects of the order Hymenoptera.
Insects pollinating cherry orchard

Thirteen species in 11 genera in eight families of four orders were entomologized in a

two years survey, the main component being insects of the order Hymenoptera.
Insects pollinating plum and apricot orchards -

For all plum spécies, 18 species in 15 genera in 12 families of four orders were entomol-
ogized, whereas 14 species in 13 genera in 10 families of three orders were collected for
apricots, the main component being Apis mellifera LINNE.

Insects pollinatng decidious fruit trees

As a result of the survey, it was found that Eristalis cerealis FABRICIUS is dominant,
and their applicability as pollinators was studied. In regard to the volume of pollination,
50% of the insects were successfully pollinated, and there were signs that female insects
are more successful than male insects. The temperatures at which insects were active
ranged from 9 to 30°C, and the temperature at which they started doing their activity was 5 —
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6 °C lower than in the case of Apis mellifera LINNE. In conditions with the temperature
standing at 0 °C, the time span leading to 50% insect death was 96 hours, whereas that of 100
% death was 10 days. Unlike bees, they are not hazardous to man and cattle, nor are they
infectious. Their natural enemy is Araneae ( Thomisidae) by which they are pedated, but
their natural enemies are very few.

Eristalis cerealis FABRICIUS

Ecologically, Eristalis cerealis FABRICIUS breed four or five times a year, and over-
wintering is done mainly in the larval stage. It was found they are highly polliniferous and
like plants of the families Rasaceae, Compositae and Allium crops.

Reproduction was done in shallow waters, such as ponds and rivers, where stagnant

water rich with organic matter is available. It was also done in places around cattle shed

excrement disposal plants.

In regard to oviposition, some 300 eggs were produced all in one place--in the soil of a
waterside. Hatching in two days, the larvae moved to the water and ate decomposing organ-
ic matter for their maturation, before they pupated in the highly wet soil of the waterside.

Artificial multiplication of Eristalis cerealis FABRICIUS
In the light of their dominancy in pollination and their adaptability as pollinators, an
attempt was made to work out their artificial multiplication. As they had been bred in a dester-
ilized environment, it was found that plant feeds are more suitable than animal feeds. |
Breeding of imagoes for massive egg collection
The pollen of apples, daffodils and camellias proved.favorable, whereas those of pump -
kins, lilies and cat tails proved unfavorable. Pollen, honey and spawning places were sepa -
ratelyarranged in a rearing cage (40 in height by 30 by 30 cm), and pollen and honey were
administered. Copulation was completed by noon. The process from rearing to spawning
required 7.5 days. Hot and humid wood mesl and soil were fitted for their spawning, where-
as porous sponge was not fitted as it was likely to damage eggs when they were collected.
The feeding behavior in the rearing cage featured the same process in which insects polli -
mate outdoors.
Rearing of larvae
As the primary composition,1,300g of water, 20g of sodium propionate, 2g of dehydro -
acetic acid, 300g of casein(Soy beans), 30g of casein from milk, 10g of dry yeast and 80g of
agar were mixed and heated. Upon cooling, they were crushed and placed in the rearing
cage. Water was poured to a level about 3c¢m above the feed and they were bred in an unarti-

ficial indoor environment. The result is that four generations could be reared generation
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after generation. The growing insects were normal. The average growing ratio stood at
84.4% the pupation ratio at 96% and the emergence rate at 92.3%.With respect to the
interrelationship between growing and temperature, abortion was observed till full maturity
for 25 days at 15°C and for 13 days at 25°C. The proper temperature was somewhere around
20°C.

As a result of the development of a simple feed, it was found that it would be possible to
conduct rearing with a dry yeastadditive using hot and humid wood meal as its base. In rear-
ing with cereals and greens used as the base, the maturation rate stood at upwards of 90%
with german millet, barnyard grass, kaoliang, soy beans, corns and potatoes. Rearing
was also feasible with agar, another simple feed. The following compsition has been work-
ed out in respect of the artificial diets suitable for the rearing of larvae:

An antiseptic is generally added to preserve the feed, but rearing could be done without
it. The addition of sodium propionate (0.25— 1% )encouraged maturation. A recommended
larval rearing density was 200 insects to 100g of feed. The diapause was extremely shallow.
They put up with preservstion of 60—120 days with 8 — 9 hours of lighting at 0 °C. Conse-

quently, it could be said year - round utilization and long - term preservation are possible.

Tablel.
Composition of man - made feedstuff for the larvae of Eristalis cerealis FABRICIUS

Feedstuff Composition
1 2 3 4 5 6
Water 1,300 300 300 500 500 500
Sodium propionate 20 — - 5 5 —
Dehydroacetic acid 2 - 1 — _ _
Casein (Soya bean) 300 — - - _ _
Casein from Milk 30 — - — — —
Barnyard grass — — — 200 — 200
Corn — — — — 200 —
Wood meal | — 200 200 — _ _
Agar 80 - - 50 50 ~
Dry yeast 10 5 5 5 5 5

In an environment with its temperature set at 20°C, 12 times of rearing a year were feas-
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ible. generation - to - generation rearing did not seem to produce any adverse impact.
Practical effects for apples and vegetable fruits

Artificially multiplicated Eristalis cerealis FABRICIUS were used to study practical
effects.

Insofar as apples are concerned, the pollinating capacity with their stamina removed was
quite excellent. The same effects as with Apis mellifera LINNE were observed. The usa-
bility on fields were highly stable. The fructifying ratio of a main fruit with bees released
was 28.2% better than without bees. A check of the effects of four years of use at three
places revealed that the fructifying ratio ot*Starking Delicious, ”a popular Japanese apple
species, averages 66.2% for orchards with bees released, 53.8% for orchards artificially
provided with pollen. and 39.0% for orchards with bees not released, insofar as artificially
pollinated orchards are concerned. This suggests that the effects of their utilization as
pollinaters are excellent. The same held true in other orchards, too.

In respect of the effects of inter - area utilization of insects artificially multiplicated en
masse, the fructifying ratio of *Starking Delicious” averaged 83.5% over an average span
of two years, whereas the ratio dropped down to 44.2% with no bees discharged. The mini-
mum number for release was 1,000 bees per 10 a.

Prevention of malformed fruits

The effects gained from the prevention of malformed fruits in the cultivation of vegetables
in vinyl - covered greenhouses - - particularly, strawberries - ~ are given below:

In respect of 100% fructification and the production of fruits in normal configuration, it
was discovered in a study on the pollinating capacity with the removal of stamens that 66.6%
fructification was realized in an area with no insects released but that every product was
malformed. The pollinating frequency in five - minute periods ranged from a maximum of 14
flowers to a minimum of five flowers, and the stay was longer for female insects in terms of
time length. As regards the daily activity inside vinyl - covered greenhouses, pollination
began at eight o'click in the morning and reached the highest peak at two o’clock in the
afternoon. Squeezing themselves between fallen leaves, the insects moved little during the
nighttime. Their dispersion within vinyl - covered greenhouses was favorable and uniform.
The effective length of time for the release of insects was 14 days. Extremely few insects
fled outWards, indicating that their settlement within vinyl - covered greenhouses is high
in degree.

The practical effects were excellent; the malfor - mation ratio stood at 5.3% with the re-

lease of 10 bees per 3.3m? as against the 36% registered for the nonrelease. The study
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conducted of main fruit production centers also produced excellent results, and the malfor-
mation ratio was 20—30% lower than in areas where no bees had heen released, marking an
extremely high tradability ratio. The fruits produced in bee - released areas were superior
in size.
Massive multiplication facilities and their practical utilization

Now that the massive multiplication of Eristalis cerealis FABRICIUS as exceedingly ca-
pable pollinators may be established and their practical effects prove excellent, the massive
multiplication may be utilized in many ways, such as the growing of fruit trees and vegetables
and the collection of seeds. Consequently, an attempt was made to explore the possibility
at an experimental station which could produce things in the same manner as any industrial
plant.

A rearing station with an area of adout 60m?® could rear 1,000,000—1,500,000 bees (for
release on an apple orchard 100— 150 ha in area). Its facilities were arranged in the follow-

ing manner:

Documentation and

planning office
Imago pollen pr- | | Larva Pupation Larva con-| | Feed pre- | | Chamber
rearing eparation rearing and emer- | | servation paration for prepa-
chamber and cons- chamber gence cha-| | chamber and conse-| | ration of
ervation mber rvation practical
chamber chamber use

l__1__l \_‘,__l

Fig 1. Relationship of Each Chamber in Eristalis

cerealis I Multiplication Plant

It is advisable to consolidate any chambers which are usable for a dual purpose. To

realize the year - round rearing of both imagos and larvae, it is also advisable to keep the

temperature of the rearing facility in the neighborhood of 20°C for efficency’ sake. To se-

cure 10.000 larvae, it will be necessary to work about 10 hours a day for a period of 68 days.

For a larger scale of rearing, the area of the station could further be expanded.
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At this facility, propagation was started in March 1974. In May of the following year, adout

150,000 insects were used on an apple orchard covering an area of 15 ha. The number of inse-

cts was increased to about 240,000 for use on the apple orchard and a-Japanese pear orchard

and in a vinyl - covered strawberry greenhouse, the total area thus coverd running up to 17 ha

in 1976. All these measures made it possible to contribute greatly to labor - saving and stabi-

lization in respect of fructification and to the improvement of their quality. There are signs

that the utilization is growingly permeating throughout Japan

Methods of use

For utilization on fallen - leaf orchards and in the plantation of vegetables, the following

four different ways of using a multiplication plant are conceivable:

Adults are used at places near the facility, whereas insofar as far - off places, chrysal-

ises or fully grown larvae are sent. The emergence is done by the user. When chrysalises

are to be sent in massive quantities, it is advisable to have an emerging plant in between.

The standards for utilization on orchards are as follows:

Systematic multiplication plant

Fig. 2. Utilization system of Eristalis cerealis FABRICIUS

in the garden

Adult emergence
Utilization dy
dispersion in

the garden

Pupation
Utilization of
adults emerging

in the garden

Fully -~ grown larva

Intermediate Adult emer-

preparation gence in the
garden
pupation

Fully - grown larva

Utilization for

short - distance area

Dispersion
in the Utilization
garden for longdi-

stance area
Adult

emergence
in the

garden

Utilization of pupation and adult

emergence in the garden
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Table 2. Standards for Utilization of E. cerealis F.for Deciduous Fruit Trees

Tree Time Quantity relea- Place released
species released sed per 10 a
Apple Blooming of centralflower 1000 | Around center
of cluster 30—40% ' of orchard
Japanese 3 — 4 days after flower-
. 1,500 do.
pear ing
pear do. 1,500 do.
Cherry First half of full flower-
. . 1,500 do.
ing period
p lum do. 1,000 do.
Apricot 30% pr.ior to and after 1000 do.
flowering
Japanese do.
. 1,000 do.
apricot

Table 3. Standards for Utilization of E. erealis F. for Vegetables

Species Time released Frequency Number released
released per 3.3m?
Strawberry Ratio of flower- Once in initial 5 —10

flowering (To

ing of first flower| e reused prior

standing at 30— to full bloom
40% stage, if nece-~
ssary)
Muskmelon Flowering once in initial 10

stage; once in
full bloom st-

age

Water melon do. do. 10

Care must be exercised so that there will be no major error in the prediction of the flo-
wering time. The rearing plant must also be aware of the correct flowering time. Depend-

ing on orders, efforts must be made to rear Eristalis cerealis FABRICIUS to satisfy the
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demand. While paying heed to the location of the user, the proper way of their shipment has
to be worked out. To be well informed of the quantity required and assure the efficiency, the
proper distribution channel will be the rearing plant to farm households by way of their agri-
cultural co - ops. The inter - district joint utilization is recommendable. The crops for
which this system is usable include deciduous frees and vegetables. It is also usable for
seed growing.

The user is encouraged to see to it that thoroughgoing advance insect control has been
done for the sake of pollinators” protection, so that there may arise no need to spray insecti-
cides right before the utilization.

Protection of pollinators

With respect to organophosphorous insecticides and carbaryl, a study was conducted on
spraying (effects 24 hours later), contact (residual effects on the day of spraying
and also two and four days later) and stomach poisoning (24 hours later) for Eristalis cer-
ealis FABRICIUS,Organophosphorous insecticides produced a great impact in all the as-
pects. The residual effects of salithione were insignificant four days after spraying. The

same held true in the case of carbaryl, too. The acaricids used for this study came in 16
kinds. Insofar as direct spraying over insects was concerned, the effects of vamidothione,
phosmet, binapacryl, chlorophenamidine and phosalone were conspicuous. The effects of
chlorfenethol,dicofol, BCBS, aramite and chloroprophylate were moderate, whereas chloro-
benzilate did not produce any effects. In stomach poisoning, no effects were produced by di-
cofol, chlorobenzilate and vamidothion. The effects of chloropropylate, phenisobromolate,
tricycloheryltin hydroxide, chlorophenamidine, benzomate and nicotine sulfate were less
than 40%. The effects produced from soild treatment also be noted.

The use of insecticides on orchards immediately before flowering should be avoided.
Efforts should also be made to protect the orchard and its outlying environment and also to

conserve utilized insects and beneficial insects in nature.
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