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v L= IARTERE S B e,

R RFE AL - Pollen iz o\ Tt Table |
R Lo
2. BHROBEHRE

AEOMIMEN TRV FERIZLDTHY, AF
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Table 1, Kinds of pollen use as feed for

Adult Eristalis cerealis Fasricius

. apple

. daffodil

. lily

tree peony
corn

squash

tea oil plant

O 3 N W O

. camellia

Table 2, Composition of man-made feedstuff
for the larvae of Eristalis cerealis

Fasricius (1)

ingredient measure (g)
Water 1300
Sodil%n propionate 20
Dehydroacetic Acid 2
Casein (soya-beans) 300
Casein from Milk 30
Ebios 10
Agar 80

2 HIWC Licd O TH B A, pupa meal (Hyponomeuta
Padella Linsg) % 743413, pupa meal @ 7D ¥
FREINx ATk & Wood meal BB Lid DT
b, Casein (Soya beans). adult meal (Eristalis
cerealis Fariows) wo\Ch, [ #k7cih By 778 -
Too ZE7cCompost (R L7cd ) R EO B X1
boE, ThicEbios # X 1B E O Fky & b REy
Mxtco Z0BED Wood meal 115 5hs UsdhikEET
LTRE, thxB LIE-T, Ko KB ToE
ITHYH, WEAMRI Plastic |1 +o58% (BHXT x
11x16cm) % v 7z,

Table 4 7z D\ TiL, Table 3 ofABHZ LT
WA LicER2 b Wood meal XM E LT, Zhic
SEEOFB MX FHEC T, TLRRF ML
1ADTHBH, ZDBHED Wood mealit, Table ]
DEBRBETENIL O, B 52 LHKETF LT
&, ThRBE LIESTKEY - BITHS, chic
HRRtE K TRAAR LI, 0t D /s 5 D
adult meal {3 Eristalis cerealis Fasricius DIzHe U1
$DTHH, pupa meal i3 Silkworm pupa O HRE 1L
b DAV, FEASRIIERRNEERED A 5=
B w Bt
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Table 3. Composition of man-made feedstuff for the
larvae of Eristalis cerealis FaBricius
division Water Wood meal | pupa meal Ebios soggsgjer;ns ?adult meal | Compost
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 — 10 — — - | =
H 300 200 10 — — - | —
I 300 — — — — -
J 300 — — 5 — — |
Table 4. Composition of man-made feedstuff for the
larvae of Eristalis cerealis Fasrictus
division | Water g:;]d prgg?oi:rﬁate Ebios jadult meal s%?}lfsaei}?eans g‘?)sr;eliri\dilk pupa meal
a 300 200 1 5 — — — —
b 300 200 1 10 — — — —
c 300 200 1 15 — — — —
d 300 200 — 5 — — — —
e 300 200 — 10 — — — —
f 300 200 — 15 — — — —
g 300 200 — — 5 — — —
h 300 200 — — 10 — — -
i 300 200 — — — 10 — —
j 300 200 — — — 15 — —
k 300 200 — — — — 10 —
1 300 200 — — — - 15 -
m 300 200 — — - - - 10
n 300 200 — - - — - 15

Table 5. Composition of man-made feedstuff

for the larvae of Eristalis CGIEGHS

FaBricivs

ingredient

measure (g)

Water

Sodi‘#n propionate
Barnyard grass
Kaoliang

Corn

Ebios

Agar

500
5
200

5
50

500

500

200

50

Table 5 DB OFTENT, K I OFECFE T, A
\febarnyard grass. Corn (Sweet Corn). kaoliang
BHBRLEDDTHEEZ B0, HOIUHETIHKL
LicDb, £EB M2 TREERRERCT, R
LTHBRI L e B HEMAL Ui, ¥R EREI
DLWTE, 2T ERETTWED, KE K ZNELD
b, AETTCWED, SEEFREOKECE E
WIBEIEAR L, F AR E B AR O KE L E 08T
Bz,

I # R

1. BHEAFICDONT
(1) TERFICKLZEE
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LREND Tz o B H & pollen DT DT DFE
Yz Table ¢ 127 L=, Pollen i1 8 iz ous THR
L2t daffodil 1.
Mount Hood. lily {3 Golden-banded lily. Corn ik
1t o sweet Corn 7z 5N tree peony & Squashod
3.z tea oil plant & Camellia X B 4o pollen %
AR L7,

CDRERENERE THF L & apple pollen [,
daffodil pollen VIMEMEixtHiC X AT RHBRIL B M,
IR E CIE LAY, apple pollen DFEEIT
128, daffodil pollen () 23100, ® 16X E LT,
fibo 6 FHO pollen % Ay vicfdH 1L, 22°CEIRS (=
1.0) B, it 1 1 OEETHEELR AT
AR EEINBAMA £ T B HUL lily pollen £334H, Corn
pollen bK< L2R%E L7, % 7= tree peony
pollen 25H, tea oil plant pollen % 21HT&H - T,
Camellia polleni3 i 4 48 9 H TH »7c, F A Squash
pollen D& L honey DALDBEIL, EIVE LR
Toem-7zs

apple X Starking Delicious.

FREZRBRLUTERSE 25

FEDRHTi apple. daffodil pollen % ik & Ui
BRI RE bR, B Rr—ER LT, Ea
BRIE T CHE LIBED 6D pollen DiehTii,
Camellia’>tea oil plant>tree peony>Corn>lily @
IBTH -tz THEIME LTREEE, DLV
Camellia w B Hh, tea oil plant § tree peony i3,
e oW CHEETH Y, Corn, lilyiz4ris 57, apple.
daffodiliz &\ HRH R Bhic, REEINZOWTit,
lily X\ Tw 3@ pollen MEDOHBF LR LN,
ZOREE0.2~1.3%TH - 1=,

BRI, ZOBE» LR T I ToMEE LTR:
B4, tree peony pollen K<, T daffodil
() & Camellia pollen 2Erot, LHLEL
daffodil pollen T (B)it apple pollen & [E4E7c Rk
MHE G, Corn. tea oil plant 3, [F UHIECH -7
DEER W & b, lily pollen (31 R d &ieh -
s

C OB HERCRT S, Ml R0 RBIETR LR
WOWTORERY Fig] ~10 WiR L, SHMBEORK

Rearing of Eristalis cereali;sFABR[cms by different

Table 6,
types of pollen and egg laying
pollen tea
\\ apple| daffodil | daffodil | lily | corn tégg squash | oil camellia | honey
item ~— @ ® | peony plant
pollen measure ‘ 3 \ 3 \ 3 \ 3 J ‘ 3 ‘ 3 3 ) 3 ' —
honey measure | 15 | 15 s | s oo | s 15| s
20°C | 20C | 20C [ 227C | 22C | ¢ | 72¢

feed on room| room | room |(1.0/(ELOIGELO[ (£1.0) [(£1.0)] (£1.0) {(£1.0)
environment room | room | room | room | room room room
Number of 21 201 51 | 65 s | s || o | s | 25
rearing & 40 | oes || 2| s 25 2 25 25
Start of rearing | 6.20 6.15 ‘ 3.25 l 8.11 ’ 8.3 8.26 8.23 2.2 } 2.2 8.25
Dateof  21630| 62 | er | sa2] 85 | 830] 824 | 20 | 24 | s

eat _— L
beginning 5 | 6.25| 6.19 | 3.26 | 8.12] 85 | 831| 825 | 27 | 2.3 | s
Start of ezg -
At 7.2 | 6.25 4.10 }’ 9.14| 9.14| 920 0 | 228 | 210 | o
egg laying term| 14 i 18 14 | 1 ‘ 6 ‘ 32 ' 0 6 18 0
Number of egg |

laidin one 12 2 12 ‘ Lo ‘ 6 0 6 15 0

ass

Number of eggs | 2130 | 3585 | 2647 | 135 | 146 | 594 0 | 1z | 1aw 0
“Number of no | . | .. T ‘ S
hateh s s 35 | o 1] 3] o | 3 £ ] o
Date of death of ‘ !

pate of death ol | 7,30 | 7.2 423 | 9.27) 91| 1021 936 | 3.8 3.1 | 9.14
term of w0 | 3 | a g | s | el o | 36 38 20
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Fig { . Cumulative mortality rate and egg
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Fig 3 . Cumulative mortality rate and egg
laying of adult Eristalis cerealis
Fasricius fed by daffodil pollen (B)
-%
100 {
—”
sof T 9’ =7
8 I B 6
it o
i 6
g St
Tog
40 e 3
30 ,-"'/
/ 2
§ 7
P /’
I’ 1
10 l‘
[
oM -
5 10 13 20 25 ki) 35 10 43 50 55 60t (Number of days)

Fig 5. Cumulative mortality rate and egg
laying of adult Eristalis cerealis
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Fig 2. Cumulative mortality rate and egg
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Fasricius fed by daffodil pollen {(a)

al

4 log

A L "

40 (Number of days)

5 W 15 2 2B 30 35
Fig 4 . Cumulative mortaliiy rate and egg
laying of adult FEristalis cerealis
Fasricrus fed by lily pollen

60 (Number of days)

25 30 35 An 45 50 55

Fig ¢ . Cumulative mortality rate and egg
laying of adult Evristalis cerealis
Fasricius fed by tree peony pollen



T REE R IB U e 4

2 %

20

o
0
oo 100
ey
9wt o0 H
/
20 F B0 £,
/ 2
) 70k ! -
1]
/ 8
650 [ . 60} ’:
- =
. g !
£ osor F S0t g
e log = H
dr 3 40 } !
H
1}
B0 T 0+
2 /
L ]
20 20 H
I
1 1
10 10 H
;
S - o - — .
25 @0 35 10 (Number of days) 510 15 200 25 300 35 Jo (Number of days)
Fig 9. Cumulative mortality rate and egg
laying of adult FE¥ristalis cerealis

5 15

1o
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100 ¢
NVl o
80
70
1
!
60 H
I !
g 1 !
L 50 II
a ] log
40 ! 3
/
30 / 9
’
/
20 T |/
1
wt/
g
- i - - L N -
25 30 35 40 (Number of days)

20
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Fig 10, Cumulative mortality rate and egg
laying of adult FEvistalis cerealis
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3]

Fasricius fed by camellia
Table 7. Egg-laying according to the kind of pollen feed
— Number of egg laid Ratio of egg layers T
poll in one mass as against the Nungggr of Number of
en
many little ‘;grtr?;lgsur?%%r of lumps egg average egg
apple 350 60 60.0 12 177.5
daffodil (a) 282 90 41.3 22 162.9
lily 135 4.0 1 —
corn 54 40 12.0 3 48.7
tree Peony 158 15 24.0 6 99
aquash — — — — —
tea oil Plant 154 82 24.0 6 118.7
camellia 343 41 60.0 15 126.0
field insect 450 117 - 16 277
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RJWENL, tree peony @62HT, LATF >Corn>lily
>apple>>daffodil (4) = Camellia>tea oil plant>
daffodil(B)>Squashdpollenfi & DIEFTH - T , 55
ithoney@BE DB & B b,

Table 7x, 4£0 Table 6 DHZ o\ T pollen F
EIRNBROWTRLES D TH M, MEMReyT
HE IR OE & T, apple, Camellia 2AF%TH -
TRDEL, 2T daffodil ) DEEAEL - 720
tree peony & tea oil plant pollen X ZTH » 7221
22{E<, ¥bix Corn pollen DFLITL A EHAIE
b, lily BRETH -7,

1 AP LIciREEIIK T,
>daffodil >tree peony>tea oil plant>Corn DJFT
& - T, apple, Camellia pollen DRI HD %
Sfehy, BRERIIRERA -7, 7% pollen fHHE
BT 2RV OV THGIRICRES &, daffodilA)
>tea oil plant>>apple>Camellia>>Corn>tree peony
DIET, BARBRI DR snimdlchote, F0 1 HFFD
S IRFTiL apple, daffodil(A) pollen fRE 23Em <,
T Camellia. tea oil plant pollen 3, %\ HEAE,
bk, L L tree peony, Corn pollen {34:7chs -
o
2. PRAFICDNT

1) HMRICkABERR

Table§ i, R I (Table2) X » TEHNBEE T T
YROAE R T LBBDERTHD, Thicx b &
FH 4 RETFATE L, FURICIPEE RS &,
1~3tR» 2 8MTHY, 4HRHIBRELFEY).
JHTH - 7co PHLELEMCED T TOMENL, 1 H#
2168, 2#RR138, 3I#ARI148, 4R IATH-T,
AHRP B EL P28 TH 2%, ZOEBHZ L B
YHEOREFRL, JHARRPLEh o i@zl - 2
RIZBHB LEDRELALN, iR T
1393.7 ZOBWREBLARE LR, FHTIL84.8 % TH -
o

B LT, ERGHEE AR LEIR LT, WLl
Wiz Tls->ThbEBET, |- 3IRMA3A, 2 - 4
23 1 BE» DML R, = DIRbBItE By h
b coMER, 1HRBRLEL 6 B L, &E
GAERDIATH T, FHTRT.S B TH S, Wit
RIIEENIERTH D, [HAZRCREL, FHI6%
DEEFR A 150,

THERITZ Du T WMEBAIATR 2 A IR E2EL,
1-3HARIBCTULT ~ 8 ATH » ey PUL M T,
RE 1RO S AR, REXIMHROSABTS Y £

apple>Camellia

Table §, Development Progress of
Eristalis cerealis FaBricius

——~____generation

1]z

inquiry T

Date of egg laying I 5.210 7.7 9.6 10.24
Date of hatching 5.2 7.9 | 9.8 10.27
Number of sample 5 i
P 450 | 160 | 100 | 254

Date of maturity

6.13 1. 22 9.22 11.5

anaaoT Of BOWINE | g | 133} 78 | 238

Rate of growth (%) l 34.4 [ 83.1 | 78.0 937

“Number of sample
larvae -

100 \ 100 ] 100 | 100
6.15 7.23) 9.25] 116
6.16 7. 25} 9.26 11.8
6.21) 7.30 10.3 \11 15
87 | 98} 100] 9

| 87.0 | 98.0 | 100 )99.0

Start of pupation

End of pupation

l
|
peak of pupatjon [
|
|

Number of pupae

Rate of pupae (%)

‘Number of sample

pupae 100 100] 100] —
e ganed 623 8.3)103] —
_Eﬁiﬁg%igfan | 626 8.5(10.5] —
End of adult 6.28 8.100 10.1] ~—
growing sdult ] 0] | —

Rate of adult (%)

"Egg of term average
temperatur °C

78.0) 100{ 9.0 —
(17.4 1223 20.3] 107
Larvae of ter

_average tempratur ‘C 18.1 } 24.4 1 17.4 ’ 15.4

Pupae of term average
temperatur °C \ 18.7 ‘ 21.3 ) 20.2 j

PHERL, | REPR2ED 5 3L ERDOTULAR

bhte, 4RI isid 2B/ELHLE TORELE L,

& DFE BT OWT, AL IO RE Hy
Table 9 ~11 w7 L7, Table 9 Dghdiz o\ T DEKE
TR, 2HRACEFEEOEE ARRE, 1 - 4
Ricfii» HEAR bR, chicx LKETI, #E
LA 2 R BRI B R E D - 72,

Tablel) DI > TDERTIL, HhEART LS 3
RICEENE L R bR, Tablell O s T, BoMt
BEWET2 EGE - FREELFRBEORERETH D,
b, WMOBETORRTIL, fERATART D2,
5~3. ImmAEWFERIR b,

o WE LEREDOHE BRI o T, Tablel2, Figli,
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Fig 11. Rearing of lar\gae and its relations

to temperature (length)

8
Table 9. Measurement of generation separate larvae
1 survey of }7 | Sample | | Standard | Confidence
generation positions | n } average greatest ‘ smallest deviation \ limits (95.4%)
1 |length (mmd| 20 | 145 | 15.5 o120 0.889 | 11.963~ 16.387
weight (mg)| 20 1016 | 1245 | 62.0 20.659 | 60.282~142.918
, |length (mm) 20 | 15| 167 [ 135 10.334 | 12.819~ 17.431
weight (mg)j 20 { 84.9 | 110.0 1 65.0 86.656 | 65.467~104.333
length (mm) 20 5.1 1 169 141 4.031 | 13.047~ 23.173
| weight (mg); 20 110.1 t 132.0 | 85.0 24.072 [ 61.953~158.097
length (mm)| 20 | 14.1 16.0 125 0.847 | 12.413~ 15.807
weight (mg)| 20 ‘ 116.7 140.0 98.0 26.596 | 63.658~170.042
Table 10. Measurement of generation separate pupae
. survey of Sample | Standard Confidence N
generation |, qi4ons n average greatest smallest | §cViation limits (95.4%)
length (mm)] 20 11.0 12.0 10.3 : 1.008 §.984~ 13.016
weight (mg)| 20 90.5 104.0 | 67.5 ’ 10.868 68.764~112.236
length (mm)l 20 11.0 12.3 9.0 0.762 9.481~ 12.529
weight (mg)| 20 94.6 132.5 63.0 18.696 63.183~131,967
3 length (mm)| 20 10.9 12.0 9.5 2.795 5.320~ 16.500
weigth (mg)| 20 92.9 1.5 | 66.0 60.938 31.947~153.823
4 length (mm)l 20 11.4 12.2 10.5 0.469 10.500~ 12.378
weight (mg), 20 99.7 122.0 87.0 13.444 -72.762~126,538
mg . 15°C
120 + ’;ZOC
o o j
100 !
1)
90 b !
i
15 a0 b }’
70 ',"
1
60 !
/
o 50 H 25
w i///
30 b /.
5 20 '}/
i /
10} ,'//
0 s . A
L L L 7 13 22 34 (Number of days)
13 22 34 (Number of bays)
Fig 12. Rearing of larkae and its relations
to temperature (weight)
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Table 11 Measurement of generatlon separate adult
e - e e
enera- | ” Sample Standar, Confidence
g UOII; %gg n survey of positpns average greatest N smallest | deviatio& limits (95.4%)
| | length (mm) 124 | 129 11.6 ; 0.583 11.244~ 13.576
@ 1120 weight (mg) o453 519 39.0 3.458 38.414~ 52.246
| wing expanse (mm) | 22.7 | 241 | 19.2 | 0.957 | 20.746~ 24.574
1t
| | length (mm) 11.44 i 12.0 10.5 | 0.396 10.648~ 12.232
| B | 20| weight (mg) 40.7 | 47.0 29.9 | 5.496 29.713~ 51.697
| wing expane (mm) 21.8 | 23.0 19.5 1 0.915 19.980~ 23.640
| length (mm) .2 | o122 | 1000 | 0.818 9.894~ 12.586
2 | 10 | weight (mg) 45.4 51.5 42.0 ﬁ 10.340 38.950~ 51.750
wing expane (mm) 22.8 24.1 22.0 2.867 20.968~ 24.592
2 ,
length (mm) 1.4 | 1241 10.3 0.618 10.144~ 12.586
& | 10 | weight (mg) 42.8 ‘ 52.0 35.0 5.708 31.384~ 54.216
wing expanse (mm) 20.8 | 22.8 19.0 1.603 19.086~ 22.814
length (mm) 126 | 13.0 | 12.0 | 0.765 | 11.020~ 14.080
Q@ | 10 | weigth (mg) 44.4 50.0 40.0 3.359 37.322~ 50.758
wing expanse (mm) | 213 22.0 20.5 3.042 14.460~ 28.140
3 ,
longth (mm) 11.4 12.0 10.5 0.536 10.660~ 13.100
& |10 | weigth (mg) 38.0 50.0 30.0 4.722 28.516~ 47.404
wing expanse (mm) | 20.6 22.5 18.5 0.968 18.634~ 22.506
Extren— o |10 length (mm) 12.1 13.0 11.0 0.634 11.750~ 12.750
cous weigth (mg) 44.5 51.0 39.0 14.368 39.857~ 48.943
insects .
1 @ | 10 | wing expanse (mm) | 19.6 24.0 20.0 6.680 15.326~ 23.774
2 2 | 10 | wing expanse (mm) | 19.7 23.5 20.0 6.675 15.478~ 23.922
3 Q| 10 | wing expanse (mm) | 18.8 23.0 8.5 6,403 14.752~ 22.848
Table 12. Rearing of lar{ae and its relations to temperature
- survey of _p;)sitions ; length (mm) ‘ weight (mg)
brogresms T —— |15 2 5| 15 20 2%
Nowadays of hatching |  0.45 0.45 0.45 | 0.14 0.14 0.14
after of 7 th L 5.69 7.69 9.41 8.73 1990  24.73
after of 13 th 8.82 15.14 12.57 23.50  103.00 .  47.73
after of 22 th 13.45 62.35
after of 34 th 15.80 123.35
DRITFE L, — OER, MEYRTRAE, 155C 58 #%, 11.5CTTIRTAENSTH -1, ERRIE
OBAIMAKE I AKD, 20, 25°CHEE T, 138 CPEERL16.9°C) Tix 6 BRICRE bR, 50%% -
RICEB L, L L, SHROFE-FECKNT, 15, 253 COHKL, 25°C5H, 18C6H, 11.55C9HT
0°CTHRERRENR ORI, 25°CTRELLMBET Hoto,
HoTREND - o Fig 14 PiL EREBRCDWTR LA, 25°CFT

ML ETREB R oW T, Figld R Liedd, 25°C

TILEZR R PIRE N 4 HiD BUE» R 5, 18°CT

i, WEBEGERR 9 B A S FMES B B, IEBAD Hit
4 AR bR, 50% b CizI2B2EL, 18Ck
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Fig 13. Cumulative ratios of pupation
according to temperatures
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Fig 14. Cumulative ratios of adult emergence
according to temperatures

FBHTRITEELSFHE LI, R 11.5°CTik21E,
FERNBRETCRIGEELOTH oo Tio, ERNTHIL
MR LM EERC OWTAC#EREY Fig15~19 R L
o

(2) Wood meal 2£F(CLICAERR (1)

Wood meal % F & LCzhic Ebios. Casein
(Soya beans). pupa meal, adult meal (Eristalis
cerealis FAJ%C(US) YRELLBEORTE & R,
Table 13 DX 5THh-7, Wood meal iz Ebios %

25

June

Fig 15. Prosperity and decay of adult

emergence
20 [‘
n=5{
5
'E 10
=
Z
T
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/ N\,
/ \
0 \‘\
7’
0 z il Il ke, Fl S \\ I
9 10 11 12 13 14 15 16
August

Fig 16. prosperity and decay of adult
emergence

BELLESOYRAFTRIL, WEXXRI Lo, &
o, 1EDBEI LI HELRRLR, BRORENE
bhleDit5 R TH -, Wood meal B—DPEIT
EERMMEGREEVRE LN, BLLEFHNBIE L
B.C.DER T AHMILRIILTID Er -0, Pk
KRTIZBEIE, 5T,

= ® Wood meal iz adult meal 2Nz = EXiz3s
WX, BRER, BRSO PLRIIOLCEEE -
oo FREZESTRERIDELILS 572.G. HRIL Xk
7 5pupa meal®d A 3BE ORFRAEIL, pupa B—
DBEBSIIREBELR bR -0 X L, Wood meal
CRE LSS RBESR bR, LarL, Wik, Pt
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20 N\ £y 23 .|
40 }
E o F 20
10
0 24 2‘5 21(5 2‘7 ; :? 43(7 1 2
o September
> Fig 19. prosperity and decay of pupation
September
Fig 17. prosperity and dzcay of adult
emergence RE YL AEANE BRI, T, Compost D4L%x A
60 [ WICEEE, BREMNRLNRTh o, Zhic Ebiocs
X BEEX, HETORFRNR OIS,
s b T DEFE ROV TEA Lok R %S Table 14 ($15)
&, Table 15 (/R L7, Table 140D%) Bz ouT
a0 b R5E, REDORFILREDORLIIDXC,D,E.F,
_a.‘; HXTHoT, FHERE LLBAERNREIREL,
;é w0 } DWTCDRI R bhic, Z LI ROFARKE L, D
Riedh-T19.5mmic@E L, LaL, SiROMH Ok
20 F BTik. D, F, JXNRHHERID -1,
hEEEICOWTRS L, BRARD EHHALEA
0t bh, BEMNRE T oD L, D, FRITAH
KRB LI, LrL, DRERHiVWSBELZL, g0
0 U . 5 . HEIEFEIZH B bRl
14 1516 17 18 19 20 Tablel5 DEEOHMIERTIT, HREICIWTBRIYS
June HERABE LR, R IXIPETH -7, HOFE
Fig 18. prosperity and decay of pupation TRARIZDEICE bhich, ioC, E, F, HX
Table 13. Development in larvae life rate of growth
aivisons | Datget | Numberoef | Vgowing | g | Rateof | Rateof
A 2.2 100 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 j 2.2 100 9 9.0 100.0 100.0
E 2.2 100 17 57.0 58.8 80.0
Fo 2.2 100 10 10.0 70.0 66.7
G | 2.2 100 0 — —
H 1 2.2 100 13 13.0 76.1 23.8
I \ 2.2 100 0 — —
J ; 2.2 100 5.0 100.0 20.0

\
i
j
|
|
l
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Table 14, Measurement of feedstuff separate larvae
;jsaigr; n laevnegrgzze()f greatest | smallest 3?\22&2‘3} “Zggpgfe()f greatest | smallest gg?:ééi
(mm) (mm) (mm) (mg) (mg) (mg)
B |10 10.7 11.5 10.0 0.509 36.9 50.0 28.0 7.294
C |10 15.1 16.0 14.5 0.444 99.3 111.90 91.0 6.353
D 9 15.9 19.5 16.0 1.031 153.3 188.0 111.0 22.837
E |10 17.6 18.5 16.7 0.619 143.5 165.0 134.0 9.951
F 8 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
4
Tyble 15, Measurement of feedstuff separate pupae
. length of Weight of
ison | ™ | erage | srestest | amalles | GORT | Caverge | greatest | smallest | G4

B 8 10.8 12.0 9.5 0.884 95.6 115.0 90.0 9.299
CcC |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 9.2 10.5 8.0 0.927 92.0 105.0 82.0 8.461

BHEFMAR OREB R TH » 7o HFEIZFWTIL, DX
DL EL, POWTERTH-T, ZLDRDOKEKE
ETIX162.0mgic & L, TOMORI I\ Tk, i
ElrBbh, ¥4, AEORHCHEX, B, Ed
FRLIBIZ,, JBEBLI T,

(3) Wood meal [ZXBZFAFHER 9

Table 3 IFE LIcfFB O T, iz Wood meal
Ebios & i~ BB, BMROSHRDOEE, Wk, P
fERBBREbhicz &b, IbrIihrdsic LT,
Ebios E# BB & » THBAIZ IN~NBE &, i
RWHEEOEBEY B/ & L, i adult meal
Casein(Soya beans), Casein from Milkd, #E 1T
2 Bb% & b, pupa meal ¥, Zo4 Silkworm
pupak AT E Y BalcfER%y Tablels 1R Ui,
Ebios # % &1z L} Sodum propionate % i~ Xic
FOTZ LR DK BT HRBFRIEN, CRIiIH
b H ot LvL, Wb, THEROR TR DRI ED
B OWT CRABWERIR b, aKixifbic
TL7h o7, Sodium propionate Nk 7nds - foif
BRENTL, MANCHEL OV EFRMETL, i
e, bROHRAERNE -,

abult meal #HEL T2 BHETRLESR. SO
REFLRERAY, BEMEBR Shits o7, Casein
soya beans IR\ Titi, MR &ESREERIRL -1
7%, Ebios, adult meal &itiltic, HEBX T, JL
ENEH o7, Casein from Milk DB I1T k RicEF
YIHFBERLEE D - 7eh, ik, PERTRIHEXHE
#fz pupa meal OERIIMWEXLE L SREF RN
%b, 08 OMRIEFVE LTI h DL, FHER
ITE» o7,

IR DA DY S, RO REEF KBS OV T 5 Lck
F% Tablel7($hH) & Tablel8(J) w7k L, Table
1TOHBEEDOPNTES E, aRDW{EIEE Lo
LiX, b, CRIEEBRLUTHGEIR S -1 d, eX
ConTh, FPHAREBEORBEISLERALD - X,
Wood meal %% &z LT10g ® Ebios #inx #3840
PBiBHIERIROIFE LWERD ) b, EXO%
BEFEIRREIL, Ebios FRDOBE LY, SHEFEE, 4
BOLBFACH %o L, hROBEL, hhR
BFRIIE» > D, BEFRREFETH o % i, 1K
OBAED I (108) KT, £ma, d, ekbrice
KX DiXs 0 BEREIELS , FHERIIL3. 4mm,
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Table 16. Development in larvae life rate of growth
- Number of rate of growth | rate of growth| rate of grow-
division| sample date of rearing|egg of term| larvae % pupae % ings %
larvae (average) (average) n=10 (average)
a 300 2.19 2 95.0 30 —
b 300 2.19 2 93.0 100 90.0
c 300 2.19 2 30.0 80.0 70.0
d 300 2.19 2 70.0 70.0 —
e 300 2.19 2 10.0 10.0 —
f 300 2.19 2 2.0 0 —
g 300 2.19 2 85.0 0 —
h 300 2.19 2 9.0 0 —
i 300 2.19 2 37.0 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 -— —
Table 17, Measurement of feedstuff separate larvae
lfiolxis— n 1:2%:2;;? greatest | smallest ggi?ﬂ?gg Vlsz’i?egrgtggf greatest smallest (?lirril:ggi
(mm) (mm) (mm) (mg) (mg) (mg)
a 10 15.2 16.0 14.5 0.552 88.4 100 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 14.5 1.03 94.7 127.5 72.5 17.43
e 3 15.0 16.5 14.0 1.08 92.6 119 66.0 21.63
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 1.1 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 0.5 128.7 159.0 88.0 20.0
n | — _ _ — _ _ _ _ _
Table 18. Measurement of feedstuff separate pupae
?Olgis_ n lzr\lr%xt'gg%f greatest | smallest ngi‘sgég V&;?egr};tggf greatest smallest g;i?ﬁ?gg
(mm) (mm) (mm) (mg) (mg) (mg)
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
i 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 0.469 123.0 149.0 107.0 13.098




14 AFRERRL I

Yk b 58.4mg TIET AR E L otc, Lichio
T, WL E - DIL JRTH - T, FEICRE, -
e, ARIEWREE -7, k., 1 ROEAHE, kX
DEHRDOERIRREN 21, | KOFHHEE - (KT
B o tedy, RGBT -0 MEEITIL, S
FEE RS D » 102d, FEERIELER S HAC B - oo

Table18i1., Wi{b3R40% LA E D XK DI DT D5
ETHs, ZOBENLRBLE, RVFEFOERDIX
CRTH-T, FHERDL12.3mm, FHEFL 151.1
mg THote, LOL, FROBFRIN LIS -0
EMBRT, DR EENIEAEFD LN WKILD
THholo BEOBRLLE-TDILIETH-T, 2
REDEP - 1o,

ZDXH DD BRFOFERE B, Wood meal »
BEXLC, BETOMYELE2HEMTAZ L T,
HHEBEORERIBLNDHALRD bhich, K&
WA & LiciB&, Ebios 28R LA XA, RHEIREHI E
Nl b oEDX d e <7+ 7 Fiho A LAk
BEZ Btz
Table 19, Composition of man-made feedstuff

for the larvae of Eristalis cerealis
Fasricius. II

TG 2%

grass % v TE * RA RS hoBE X T,
Corn, kaoliang 234 #2435, barnyard grass % -
A, HREKEAFORERESR b, F 0
bR o, THRB L, Corn Rk E LEBENY -
7=2kaoliang (3, = &z barnyard grass |1%}M
BRSO TRIMEN R bittc, hXPUERIL IS &
Corn, kaoliang #M&< , barnyard grass (3. B
A PUED R s (Table 20),

TRble2] 12, Table20 DR LI LT, RbRE
JRHEDENT: barnyard grass »# & & Ukcfitkhc o

W, —EBRHECEATRERI DV THRE LIcER

%ﬁ( Lfio

Table 21. Relation between the amount of
feed and Larva Population

T B

start of egg day } 1.2 1.2 | 11.2 | 112

measure (g) | 100 100 | 100] 100

Number of larvae 2001 400 600‘ 800
Number of

roving larvae | 175 310 | 398 | s1s

Rate of growth (%) [ 87.7 77.5 | 66.3 | 65.8

ingredient measure (g)
Water 300
Wood meal 200

' .

Sodim propionate 1
Ebios 10

@) ERIIC&EAERSE
M I#xRELT Corn, kaoliang, barnyard

Average length (mm) 5’
| 152 13

ni‘my
Average weight (me) [ 105 9 ¢7.1 | 50.7 | 47.0
(m 2 67.1 1507 | 47,

fast—ERex U, fEhiior 4 Bl UTRE L
FoER, FRHI00 8o xf L200Ef®E XA RE RAE L,
b fFR - FELSIEFRRELR bhi, Ll
400IE DA ETIAHE - R & H/MBIEL T, 800REE
BOTUL, BRERZ LS HHEARR b, Tk

Table 20, Measurements of growth according to the types of feed
"Composition b
1 Kaoliang . Corn Darnyard grass

(Contrast) i
start of egg day 5.28 5.28 5.28 5.28
Number of sample eggs 200 200 200 200
Number of growing larvae 171 95 67 169
Rate of growth (%) 85.5 47.5 33.5 84.5
Number of sample larvae 20 20 20 20
Number of pupation 20 12 18 20
Rute of pupation (%) 100 60.0 90.0 100
Number of sample pupation 20 20 20 20
Number of adult emergence 20 11 8 19
Rate of adult emergence(%) 100 55.0 40.0 95.0
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o/
b

mg

__ [
o 7= 0.9 100 ¢ 7=-0.753
* —0-038X +105.85 % Y=—7.280X +161.26
80 - 20 F
70 t
70 50T
. 50 (
60 A L d L 40 A e 1 2
Number
Fig 20. Relationbetween population density . N“mber‘ . .
and growth rate Fig 22. Relation betweem population density
mm and length
16 I 7 =—0.817
. . % Fig 20~22itR Lice
br Y'=—0.008X +17.00 Table 20 barnyard grass OFIBEHEMAL, =0
ut At bAgark BB A L, £E0F EOMRTAgar
FHROCTHB LA T, IR B E
13} Table 2R Lice COFBEMNLRT, MBEOEEY
HEFRY.6HR L, Agar 2RLBAEI, UL
zr 31.3%THh, Ebic, Agar ¥R WTHRELE
I barnyard grass # %D ¥ ¥k & L BEORERE
" * BT 60.3% ThHoteo FORTHC L 5 BEREIZ,
. ) . S— PHEETRLBEENR ORI edd, KE T
10 200 400 600 800
Numb Agar ZIRVCEEEIIZEL LY, ¥, BRI LICES
umber , . . L -
Fig 21. Relation between pc})ulation density T Agar DI WBELREVBGERLAR BRI, ZD
and weight FRHC X BRHOBEREN D, D¥OX Sy~ T 77
Table 22. Effect on growth by Agar and heated feed
. ‘s Composition II no Agar no Agar
Condition of feeduff (Contrast) (heat) (no heat)
division | 2 3 1 2 3 1 2 3
Number of sample eggs | 50 50 50 50 50 50 50 50 50
start of egg day 7.10 7.10 7.10 ‘ 7.10 7.10 7.10 7.10 7.10 7.10
Date of hatching 7.12  1.12  17.12 7.12  71.12  1.12 7.12  7.12  7.12
larvae of term 1515 1S 5 1515 15 15 15
Number of larvae growth 40 42 45 ‘ 19 17 20 35 32 28
Rate of growth (%) 80.0 84.0 90.0 38.0 34.0 40.0 61.0 64.0 56.0
length of average (mm) 16.2 ‘ 16.7 16.1
Weight of average (mg) 126.8 113.1 115.1




16 HTREERR

o AT E 2 bivie (Table 23),

Table 23. Composition of man-made feedstuff
for the larvae of FEvristalis cerealis
Fasricivus. 10

ingredient measure (g)
Water 500
Sodium propionate 5
Barnyard grass 200
Ebios 5
Agar 50

V £ ®

1) BBEAFICDNT

E¥x A CREZFAE T3 R 227w 23, smith,
1960, 1961 ab HEAED X b @ wliul, WRIERT
XI55 by AYORBRRT, WEFTAED pollenff
HET Vv P YA VORBAENPBREIRL VWS, 2D
Enmbr=F 7 TRONWTHT L, pollen DI X
o THEFIIM, EINC s JiETHE 2D $5 LB
N3, 8FED pollen i3, THThPOITEIHRELT
ERERCINA L, HRRTFLIELOTHD LA b,
pollen DAETEA, RBDEF, ERCHELRSIIFTE
ENBB EBbR 5,

B, BBIED I Tix apple pollen DEENAT
LE LS TFlebhTn 3B, 20X 5B FDR
TFRBA, KELBBCEEYXIEFETI b, LD
BT, SRUEVRIEC LD, BIR, BI2Y m Xl
K5 B0 o I EREFT I EBOETFLAD, Ei,
persimmon pollen DERIFFRR 25 TIX, 0 CLAMEE
FOXRSR S BIFHELE S D ZDA~F 77 DH
R, B HEFELED pollen RERLTLHE &
b, The ATHCRAETAEE0MPE LT, kiff
FEBT2RHANLENRS B EBbh b, ¥zl 3
7z pollen DAEFIZBIFEL T, YURFDRBED HOEF
PTEDREN G, pollen DI X B REDH B Z Lidu»
5% ThH7Eve

KREIED I DT, HERAEINL 185 1 dIT ik
F L 8 fifHo pollen DighT, WEM T 5E
gpit R oA » SR TH, apple pollen &, Camellia
pollen I RiF/sfERA A B, T,
LOIFE LU IR S D 2 toe Lkl T LIk
B AE SIS, apple, Camellia pollen wHh b, -
T daffodil pollen kR b5, £DOEITFIHEBIRL
‘T, lily, Corn, squash, daffodil L Ti, iz& A

daffodil pollen

%

RS 527

EARMOFEL A BT o 45, lily, Corn w5+ 0
AR Sk, daffodil pollen 1@ds\uTid, FL
D% hotcs L, pollen D DO, HE, b
DRPILECBFRTH = EREGEBbR, Xbic,
pollen DR DN T OBIFEM R JET5 2 EDRLT L
Bbhd, &bz, EINOLIio1: lily pollen D
&, REOHRAETHZ EPNELL, Zhick B
@SS D BRicZ &b 5, pollend b D7 &
DELBEREG EBbhb, 20X 5z bk, BREo
RECES>TEDLSTYHERDBELTENCTHIbD
ZETHHT, Yv~F 77T pollen & 5% iy Tidk
BORE LGS, RbL0H5EEOHBEEIED D
NTL, EINOLh ot Li, SBRORE & OBIEN
METH - T, SRCBHIEIND, InsRAEDOM:AT
T ou Ty, pollen Bl it zer/e . 4R 9 Bk D
Rl 4 BB I T,

BERFAEDRIESE LT, honey & pollen % 5% % =
BB EZBND, i pollen OILLER Bk E
Mhdb, 2O EBTHUE, apple pollen DEFEIX
EE IV EE N D RICBERRDIFE LuAY,
Summer pearmain 1,000 7EA» HBRES L #5T10.2g,
Delicious 2 5i2[F U 15.48%9 THHZ Ennb,
apple pollen % v\ 2341, B ELBEYH D,
XL, daffodil pollen | 3iR&E LB <, v £
CLTCWBERETLENDIL, ALRSEBIBBZEMNT
k5, ¥7-, Camellia pollen wicn &, EbHirs i
W/HZEMNTED, 0L EDTEIEI0L
(ZRE) MELRDZ Enb, ZhoFIAERE b
OHHBEBbhd, KEHEY BHMLT588,
pollen D 4L & RN TH 52, JFEIC Do TiL,
BRI NZ EDREETH T, £OEINREI S E
T, pollenDEILIIHBOENZ L3 EZ bbb, ¥k
FORAAFROR & & ScFHEY ED LTI b
Lo

¥, REMEOREREEL apple, daffodil pollen
AEDEEIL, ERNERBET T, ho pollen £
BOBEIINCERBE TEE L, Kt 777
DI Th Melanostoma scalare Fasriorus & & 3
CASRWETH D, Vv TRECRTBHIERRT P DiEE
DHRTH, 12.5CHbHERRbRTWBZ Enb,
ERFUE T I 2E 1, EIMET 2R B
2H5HEBbh b,
@ HHRHFFISONT
REDOATRE L, BRI, TORROAML
DHOEANIBE L, ThiidthTEet¥mHE

American
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R ENL BN X 5B H - T, DO FHTEILE
BLBWZ EObRNWIBADFIENRS B, ZDORET
DHOR, IORAFEHEEMA D LTW50%, He
DILEMEAC L HME R, RERORFETH % - £
HoOMBEIL, R ZEDTERWIETH 5, L2
L, COFBERI TSR T 5 BEROBEE, K&
DT ez X 5o

o, RRORBIOLOYBOLAFTCLTL, &
¥ LB ohds, REFFEOMIINTWH R
BROEHL, Tl huoBBRTHA S, TOEKRL
BT, v SrpsteErbhinhoto, SHERRE
LT ~-377 (Eristalis Cerealis FABRicIUS)
ANTERE R BR3IEDHR LI, 1964~ 65FELHNT, F
LTt EoORE vt X ARl oW TEE Y R4
FA, RERYED ENTES, [966FCE ST, 1t
FHECETOWRMEL ML R PRORERY i
ZEnb, TOEROERS R MY EIZ KT Table 2
Wb =777 ANTRB OB T 2R Ui

HBOMEL, Vv TRSHEERERE P R,
5, REORHEFOLOD, Vv TERYHRA L THE
B - 12D, HREEER, COERIZ X - TERM4 it
RORBREFT»TEL, R OYhBRERL, EF
DENE ORI, FH 8 OEBETIEFREY{E
CENTEE, ZOHROFLIILI2.2B TH 5 fo
IR 2 ~ 3 B T—Fiebifricboh B, BEIERT
W, AEOBME L TRt | ~3cm 2@EIf+5
ZEmG, Mt AGLE), FREEATERFNEE
Z2ho EIMIINHEOMEMFLR LI, $EDHTLA
A EIT50, COMORETHEYL, Byl LT
FTLWED, TheR10~15em BEYy vl
Kbz Ads &, DB AIKECEREL DT, Ty A
TTWEBFER & oo BlE, —INERNTHS &
ELXTHBD, BB ET 5,

Wz DT, e 7.58 THH (Table
8), %7, Fig 18, 19 RN SR TY, HRANEM
ITH Do W LEE SR 1 %I BR bR, Wik
KT, 1 HREDREN -0, 4 HROFIEIT6Y
DERTH > oo WLEEMR TR 5B E, LR AL
B BREERCEIRT 512, $ITRDOA - ikt 2 & 2
mmpE oL 7 LT, KEXTER BB IRTES
HOEROBNABS L TH %o PRI 2 foliffe T g d
B U KT LT Ry 7= Wood meal % 22 wic ik
U, ched 7 TRARCETL b FTAR B
EUR Ui sh A B T E 2 2 i,

TR, 3IHRBRREABTOFHIUELLRTNL DR

RTH-1co FULEER, Figls~1TrdRoh 3 L3
i, BHtAME S 2~ 3 Bthic Peak 2 B bh, 4~38
BTHRTLTHBZ b, bR E Edic, HER
BRI T e L 5 TH B, MBI DOTH
HREEET B E, BOFRERLTRRLKHOREER
EBN T,

Z DK itCasein seoya-beans # £l LT3 & &
AHinb, BERRDOPPMNREELEVOMOET S A0
BB A, SRoREC O UIFEI PO
EEX Do TOFMOYIR L & HRBIRO SITo TR
E%&Eﬁﬁ%m%kﬁhHEBEM&%iéﬂ,:@
C&Kova%MBk.ka4.Soﬁﬂmléa
Rk, TRHEDOHRERHAZ Lich DTH S,

Table 3o\ CES &, Wood meal oz b LUt
B, BTORBENS -1oh, FLIANELEL, BF
PUBEE L CTIER TIXith oo LvL, Ebios #nx %
B, 1 ¥z (Wood meal 200g) i 58 (CX) D%
BENIEL, InIv£THhiiTh, BRERME
TLTwh, UL, B¥SLTHEI->T(DX)
DB RIWI KRB O HAZ HU o TO & & 1T 3
BT RS LETHAH, O AR O adult
meal ¥ AWTRHE, RORERITED, - 2,
*hE, FEE S REED@EAMNE Bk, ¥ 7, Casein
soya beans Mz CRBED(FX), EFTORE R
Bohi-oiest L, pupa meal (Hyponomeuta Padella
Linne) %GBS, B—0BEIgRoRENED
Rish ot UL, Wood meal @hnz B8, E
KiE o REN R bhic, Compost DAL, H—o
BEIRERYES Z ENTE oy, Ebios i
ABTEIL 5T, EORENE LT bo i Fh
LT, AEORFC UL, MW E» R LT,
CNEETOHME, KEVELMZDZ ERI-T,
BBCHFHFTEDZ L2 X 5,

Dz thmb, ¥bHiw Wood meal % it LT, §
BEOMRY X 1B & ORI 1T~ & (Table
16, 17, 18), Ebios ffADEE, e RKiTEDFER LF
iR oREY Rih, hic Sodi#“propionate 3
MEFBEE, SHRGROFEERINE, »To L L,
ZOBERRNTH, CROISERLAEBEETL,
¥io, 5 ERTIMFEAE LB, - 7o $IRORHR
¥R, WORBECENLDIX, BETHoko =
DX 5%, Ebios #AWIIBEE, TORISL Tk
{Th, REVSZMEACHD L AL, REFEAE L
L7581, B OkEWood meal 200g) 10g2%
WVEBbNE, COBESOFERDS, 100 KARELR
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b, BEXEDHHZ L - T, Table2imR Lk
ST A U B 0L EbIs,

¥ 70, adult meal % | B4 LTRMEBEY»E A5
ALRFREIMES (hX) , ERIFEFRIIENLH,
BEOBHEMENE - C, WLICE LI » e, BEHED
Fotch KB E b Ich » 7o, L L,Casein(soya
beans) DFEIL, HHK (jX) TEHROFKEIREIT
CHL, iR, SNE DVHBOREEFERIILDE D - 7ch,
BIROFEFIREIZS D, LR ESed -7 & DA
1%, Casein from Milk DB Fib Rbh, 28K (1
KIXghHDORE RITPRH - 7eds, REREBIZ TSI
RS R bz, pupa meal OBFE, LEIA /D
RKOFERIIGHTEL, BLAERELEbRIc)H -
feD L, zh i b Ev il LiemRiciz, HFo0
REVXAON, g, WHORBEFELEF TH-7o TDX
Sl L bk ST, SO ERNBERE,
AEEEOYEET D Lo anRE. LBbh 52, fF
PRALFAWO LN TIEFRRERBLHD 1L ic DI,
Wood meal (200g KELE < LiE» 7ikf8) i Ebios
1%.:hmsmﬁummemlg%mztﬁ&Té
BErurmb, TOHERIDAEGELEELD (B
BRIDo = DffkhE, BRI &RBir-» TRERRIIDL,
FRIOFRNREZTH B L b, BDTRENTHS
PNY S P

M BrEE Lfrhc X - T, KERE OFTREER
HIP LU, & HREERELM BT oW TR T 5 -
3, #E 1 #X5 LT barnyard grass, kaoliang,
Corn OWTHRF LR, WInbRE RE A
St o EAVHIBR L 728, 7oy Td, barnyard grass %
LB ER, B ERFO/BRPRLONLT E0b
ZOFABMERIDIC L > THREFBEI R LEX Bo
HR LI AU BRI B e i, RS IR
MELHTHY, BIFNTHDZ kb Vit 20
MR X 5100 8 kT A MAE B, 200 NREEE L
bRsay, REUCEMRE LB, X% 12008
THbH & Ah b, barnyard grass 200g (FIRE) T,
LOEDFRAENTED v X H, i, X HEFEHD
BRSNS Agar EIR BRI, HRREEHRNE
LAEBEMmbRD L, HROERE, MhcE 2
SHEEEbIL, LB ROTEEE, BRI
WTRFIIRENBRE I,

FoARE AL, Agar R BE OnBiLie)
13, EOBE L VHREEFRIEL, BRERELHREK
W& ZHDS, ILRRHETA ARG L Bbhb,
Fio, ARNCMOET HRBIL, AR &hb itk -

Jin

1o
REXAHTHE, MBCETSHBIE LS REY
METREZAL, fABoMmE, FEREMFANLYLE
ETHEEL LD, ARORBIC T, MOREIR
AERXEETAHEMIIEAERD O s otcZ &b
b, MELACENZ IS, HRI, T, WDieh
Tit, DR BOE UHBDPIan2, TS
RTHUREBLND AEDERNMS LT, EFONLE
Hiiow EBbRD & & DY EH ORI ERA L
i Lar L, iz Hiiz sodium propionate
I, RO bR ICTHAEREELD L Lbi, BEE
A Th, MBOBKRCHMORBEIFELVW2 LT
B2 Enb, IHIKFERETS LBbh3,
BROFERRIL, ENEEIEYLEELRLD, &
RIRE T CORBTITTNEYTH - C, FORFIL5CLL
THFE LW ERBPbRS (Table 12), ¥, $hREHF
CONWTL, KRR EDRE—RGETH-T, T
BRRBRFEOIZ Lid b, 1, WMbDBHE S LOBRT
PRGN ERLBTH S,
EROANTHEOBHE, HEC Y - CERMRETEL
WIBSRR, FIRERHEES D B, ERHME OBEAIMM
OB LRV MBS, AECD X,
a By EYATFORMERBTICINC, EMAREOE
&, BB THERIFEEB L5, 2D, K
BOEMETICHWT, ZDX 5T L3R bhitd-
7oy, BHORRAELT-BE, HHMEEOHEN
EZxbhallbic, RUFATrERLBRTEZ DG
HEELILIEEFOBILTH S, £EFH 28730 1
UL, =2 A FOFHFEATREBCHABTLLEZS, 3
~ 4 HERTCHROBEDLEBATE L9, - TIDY
AEBTEAE OLBENERIN Y, AL RNRH
Bk - TMNMEL, Fhic & s S EIRENOET 7
EnORERBERXTRIBE, RELEELLDZ LN
EZbhd LI AMLBERTREC LAHEYEE Uik
Ui bl THs 5,
AEDATLHIED BN, TOBBEETHIEH~DK
BHEEARMBLS D2, TOHERRELLENFEIND
N, IvAFOYX ST, ABRMNTAHEEFRIE -k
<, HEEDARTHB LEbic, W, MHFRALND X
5 IR IIT T EE X B,

V B =

AL ERERE 1T DT
v w~4 77 (Eristalis cerealis Fasricrus) % (T
NRBELTRAT A0 XKERCEL, ik
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W8 MR pollen % A THBE A& io

#3 L# pollen ofEfHi3, apple, daffodil, lily,
Corn, tree peony, squash, tea oil plant, Camellia
TH-T, HEL I pollen % L UHERIBCILIE
BRELTAG e DR, EIDILs -7 pollen iz
X squash pollen 3% b, ¥+, honey DA% 5% 7o
BEDEINUTeh T, EID R Ghie pollen Flw-o
W, BEORREFAIMIL tree peony 233 £ < 62
HiE# 3%, 2w, Corn>lily>apple>daffodil=
Camellia>tea oil plant>squash @ JET & & .,
honey DEEIIBRIOEFELXEDED AL - Ko

B B O RFOFETREE Bbh s % T o 1
3, —RCHERCFWHRL S - 7eo BEROBEZ AN
btz daffodil (8), lily, Comellia 235 b, 2 Hins
Hizid, Corn, squash 23% H, daffodil (A) 11 4 B#,
apple tree peony, tea oil plant {35 HEASLTH -
foo WERIZDWTR 2 EE A HiciL lily, squash 3
b, 2 B#Citcron, Camellia, 4 H4£i tree peony,
5 B# it tea oil plant, 7 B#» iz daffodil
Rbi, apple pollen DBHIIFZIRIAETH -
Too

fE BAtAtE 2 HEEDRBALA ¥ TOHM T,
DL EL I BB BERSXR B, BEiX Corn D42
H% % {-, Camelliajz o\ applem12F, daffodil
XI0BBI6A%EL, fllo pollen iX21AMH34A%
HUTEINR iAD1,

Fhrhopollen JIOEEIIKY RS &, apple, daff-
odil, Cagmfilia w4\ fEM I E Hh, flid pollen (x4
oo tee ZOBFE0.2~1. 3B THETRILINFHD &
Nl JULE LBHT I AFTCENSNDN, £01 ¥ L
HOFHIR A D &, apple 2EH %< 1T1.508TCH
h, o\ daffodil ©162.95F, Camellia 126.0580 A
THb, Fitea oil plant y LW HRSE b, L
2L, BARRD2TT.0 ik Xi¥ism ot a3, EE
ORBFr & LT DEE B » 7ot Av oo s

ZDX 57z Exe Eristalis ceraiis Fasricius fEA
DFEFILERATE I\ Th, pollen #Hd L
L oTRBETEDLEPHBALI, OB & % R M
pollen } L%, apple, daffodil, Camellia pollen
BHETBR, HELHH BRI, Camellia,
daffodil pollen 23% %23, & & Camellia pollen o
BEXWMETHI LI 8 (ZRE) Bohs, 184
HMORBMABECIIATEE LTELDZ LR TEEY, B
WOfFE L, %4 pollen DIFEAREC S, I
pollen iR ZhE O LTEHEXL DT LiTindH,

Camellia

ZDBE, BBRIERWIENEETH v, FHERE
W, BREEILETHD, ¥, B BCLS

- pollen DEFELIEIC I 52, FAF LR ESTITE

biow EE2 5,

RRDOFEFFEIENTHEbN D, TOHRELRHE
ELT, RCHROBETRET A ENFELLLE
Z %o

HBRAEFICDIVT

v =77 7 (Eristalis cerealis Fasriotus) ghili Dk
BAEEY BT EFL, 1966FEE-TOE
DX 5 i NIRRT Lic,

Compos;'tion of man-made feedstuff for the
larvae of Eristalis cere%lz's F. 1.

ingredient measure (g)
Water 1300
Sodi‘r‘n propionate 20
Dehydroacetic Acid 2
Casein (soya beans) 300
Casein from Milk 30
Ebios 10
Agar 80

COFEBIC L 5T, ERRETCERMAT 2T
5, 4HRECTMENTE I, ROBERILKEE 4
RDI3. 1%, RIEIMRDIB0%TH-T, FHE84.8%
DERTEFERIELN . SRHPMOFELI4.2BT
Hh, ¥, HREOWLFHHENLT.5 BTH 27
WD MBI, BEMEALLR OM, peak (1AM 1~
JEBTH T, HRWF—TIiib2 R bhic, ke
DL T IR F TR LAY, PeRoRE R 2 K
Di100%, EX 1 HRD 8%, ¥HNHDEERTH -
Fro FHEHIRNL 4 ~ 8 HTCHT L, peak LML H»
H2~3JHBECRLNK, TORBERHMLCER, T
ARz LR, ©CKREORE RAF LI,

Z OB T, K08y X RAL,
MBGRBH L, BB AL bR B THERCEL,
T HrABER 1cm < HLETKEMA T, L iEE
T 5, MBEFROKSBEABIIR KR/ T D, BERELT
i, BB LR, MOETDHIETHDH, 4
HOREILHENR bR eh o ico $hd o BT
TR KT X 28, i BBET & L iz Wood
meal DKET Licd o oCBDdIR KLY, HER
BEANRTRAVIDONEEEELS,

%, TOERI OFEBYHE TA LD Wood
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meal »Fwc LT, chiclEPE, $2F YL THR
HLUKRER, 2¥0 L 5 KI5 ALB% 5,

Composition of man-made feedstuff for the
larvae of Eristalis cerealis F. 1.

measure (g)

ingredient
Water 300
Sodium propionate 1
Wood meal 200

Ebios 10

ZofAstoFs > Wood meal 3, H b LabKiE
FLT, ThEBL kY- 7EITHBD, K300 B
A RS LR TTE 235, RO KRDSIRIBIZ,
Fie b lem BER LT, WK L2 EREEL
Vo ZOMBRBIINE TEHEEH 100 TARE LB
bh, TOHROEUL, WHLER 1 ciET 5,

HRIOBFHCRWT, BWELHEMTH &L -
Th, METEAEAN I BB IDTHAHR, b
AE I DV TR LR, MR & 5 A TE#
I LT

Compasition of man-made feedstuff for the

larvae of Eristalis cerealis F. 1,

ingredient measure (g)
Water 500
Sodium propionate 5
*Barnyard grass 200
Ebios 5
Agar 50

* dry measure

F 3+ 5HBHL barnyard grass THBHETAHMD
FORPI—ENBEEALES LRFL oL, AKX
I ORWRCEST D, ROEFR, KEBIIEKI L[
HTH-T, KEFBFOBRZEAR VLIS ZDOH
WU RH00 8 1 fH L1825 g BT 20008 A3 mTHE & B
bht T, OB AR OBF LRKCEY»S
WETEN, RECRFERR bR ot ok, H
BSLZMERT X D Dievs,

SROREBRERZEATERSCHE TE 52, £H%
HERAE & LEBARAMTER R BERICE
IR A 20°CRTRVC R - THRBETAZ LB E LS, 25
CLUETRBEVNELETB LI THB, kis, AEDLE
s LTEFENATOLERIRWEBE b 2 2, B
. pitd, BRRET LOEMBECOWT, ki

Ble

Dl bisus,

CDXHE, Yv~F T TEHROATHE X, YT
FHER LT, KEMEOFREENHH LI E2b,
TR BT BTN BB & LT OEABE DRSS
WEETEB LRI S,
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Study on artificial multiplicatiod protection and utilization of

flower—visiting insects (2)

Artiticial multiplication of Evistals cevealis Fagpricius

Morimi Kobayashi

Iwate Horticultual Experiment Station

Summary

(1) Rearing of Adult Evistalis cerealis FaBricus

With a view to multipling, artificially, the Eristalis cerealis FaBricius- -a kind of
‘Shimahana Abu--to use them as pollinators, we have attempted to rear the imagos of
the insect by using eight different types of pollen as food : apple, daffodil, lily, corn,
tree peony, squash, tea oil plant and camellia, The collected pollen were kept dry
inside a receptacle equipped with a built-in thermostatic device.

Our experiments revealed that Shimahana Abu fed on squash pollen did not lay
eggs. Neither did egg-laying take place among those only fed with honey.

As for the life span of the insect which laid eggs, our study--based on the types
of pollen fed--showed that tree peony topped the list with 62 days, followed by corn,
lily, apple, daffodil and camellia, tea oil plant,and squash in that order, In the case
.of honey feeding, the Shimahana Abu were alive @gfy for 20 days.

It also was discovered that the period between the start of rearing and the occu-
rence of the first death was generally shorter in the case of males than in the case of females.

In the case of males, the first death took place in the groups of Shimahana Abu
fed on daffodil (B), lily and camellia pollen one day after the start of rearing. Corn
and squash pollenfed insects started to die on the third day, daffodil (a) pollenfed
insects on the fifth day, while those fed on apple, tree peony and tea oil plant pollen
began dying on the sixth day. On the other hand. females Shimahana Abu in the lily
and squash pollenfed groups started to die one day after the start of rearing. In the
.corn and camellia pollen groups, death started taking place on the third day, the tree
peony group on the fifth day ; the tea oil plant group on the sixth day, and the
daffodil group on the eighth day. The first death among femalei g}mahana Abu
feeding on apple pollen took place on the llth day. ‘

Egg-laying started on the 10th day among the Simahana Abg fed on camellia
pollen, while those fed on corn pollen took the longest time- -43 days- -before starting
to lay eggs. In-between these two groups were those fed on apple pollen (172 days),
those fed on daffodil pollen (10-16 days), and the rest (21-34 days).

One fact that stood out was the tendency for gilmahana Abu in the apple, daffodil
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and camellia pollen groups to be more prolific than the rest. The rate of invigéle
eggs came within a range of (.2 to 1.3 percent. Each female insect laid eggs in one
place. A study of the average number of eggs in one mass- -according to the types of
pollen fed- -showed that apple ranked first with 177.5 followed by daffodil with 162.9
and camellia with 126.0 However, these compare unfavorably with the natural Simahana
Abu which lays an average of 277.0 eggs at one time, Damp earth was placed inside
the hatchery.

From this study, we found that the adult Eristalis cerealis Fasricius can be raised
indoors by feeding them on pollen. It was also proved that pollen from apple, daffodil
and camellia flowers were the most effective. From the standpoint of availability,
camellia and daffodil polle'nhave an edge over the rest. Three grams (in dried condi-
tions) of camellia pollen can be gathered from 20 flowers.

It is possidle to feed the insect on fresh flowers for a short period, but long-term
rearing naturally involves the question of storing pollen without allowing it to decom-
pose. For this purpose, it is necessary to keep th pollen dry under ordinary temper-
atures. It does not necessarily matter if the pollen is dead. we found that the temp-
erature that best suits the indoor rearing of adult é‘imahana Abu is around 22°C.

(2) Rearing of Larvae of Evistalis cerealis FABRICIUS

During the course of our study on the mass propagation of Eristaliis cerealis
FaBricius, we succeeded--in 1966--in making a feed that has proven to be very
helpful in raising the larvae. The composition of our man-made feed is as given
in the following table :

Table 1. Composition of Man-Made Feed for the Larvae of Eristalis cerealis

Famrrcrus (Composition T )

Ingredient measure (g)
Water 1300
Sodium propionate 20
Dehydroacetic awid 2
Casein (Soyabean) 300
Ebios 10
Agar 80

By using this feed, we succeeded in raising four consecutive generations of the
larvae. The growth rate of the larvae registered a high 93.7 percent. in the fourth
generation and a low 78.0 percent in the third generation. On an average, 84.8 out
of every 100 larvae developed into adults. The larvatelife span averaged 14.2 days.
It took an average of 7.5 days for all the larvae of each generation to transform
themselves into pupae. The metamorphosis reached its peak within one to three days.
after the start of the process. Almost all of the larvae transformed themselves into
pupae. Studies on adult emergence were conducted up to the third generation. The
abult emergence rate was 100 percent in the second generation, and the lowest was 7§
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percent, in the first generation. The average adult emergence rate was as high as 92
percent. All the pupae developed into adults within four to eight days. The adult
emergence process reached its peak within two to three days after it started. The
measurements of these artificially reared adult flies were somewhat larger than those
of their natural counterparts.

Man-Made Feed

The feed for the larvae of Shimahana Abu is prepared in the following manner.
First, mix the ingredients (listed in Table 1) with water (1,300 g). After heating the
mixture, cool it until it becomes solid, and then crush it. Put the feed thus prepared
into the hatchery box and pour water till the water level reaches about one centimeter
above the surface of the feed.

The eggs of the Eristalis cerealis FABRICIUS are inoculated upon this feed. Be sure
to replenish water in case the hatchery becomes dry.

This rearing method has shortcomings in that feed gives off a putrid smell and
gathers mold. However, this did not seem to have any effect whatsoever on the
growth of the larvae.

The larvae can be recovered by washing the feed with the use of a basket. For
pupation, wood meal can be used. It is soaked in water in advance and before
placing it into the rearing box, the water is drained.

To improve the feed (Composition | ), studies were made on the use of wood
meal-based fezd by adding nutriments of vegetable or animal origin. As a result the
following type of feed was obtained.

Table JI. Composition of Man-Made Feed the Larvae of Eristalis cerealis

Fasricius (Composition II)

Ingredient measure (g)
Water 300 -
Sodium propionate 1
Wood meal 200
Ebios 10

The weight of the wood meal given in Table 11 was based on the measurement
after water was dried off from the soaked wood meal. The feed can be prepared only
by mixing the ingredients with 300 g of water.

It is desirable that the water level is constantly kept one centimeter above the
surface of the feed The maximum number of larvae that can be reared with this
amount of food is about 100,

Our experiment revealed that the larva recovery rate and pupation ratio when this
feed (Composition || ) is used are about on par as the results achieved when using the
former feed (Composition | ). It was also found possible to rear the larvae by feeding
them on the feed that contains animal substance.

Next, we proceeded with the study of man-made feed by adding vegetable matter.
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For this purpose, the following type of feed was prepared.

Table . Composition of Man-Made-Feed for the Larvae of Erislalis cerealis

Fasricrus (Compostion 1)

Ingredient measure (g)
Water 500
Sodium Propionate 5
Barnyard grass* 200
Ebios 5

Agar 50

* dry measure

This feed (Composition [[) is prepared in the following manner. Barnyard grass,
the main ingredient, is boiled, then mixed with the other ingredients. Then it is
pulverized. Hereafg}, the preparation process is the same as that of Composition | .

The average growth rate of larvae fed on this feed was almost equal to that
obtained in the case of the first feed (Composition | ). One-hundred grams this feed
is sufficient to rear as many as 200 larvae. Thus, it can be said that the Composition
I feed also is suited to the mass rearing of larvae. As is the case of the Composition
| feed, this feed also gathered mold. However, this did not affect the growth of
the larvae. There was a less putrid smell as compared with the Composition | feed.

Our study led us the conclusion that indoor rearing of the larvae of Shimahana
Abu is easy, but the rearing of many generations of the insect continuously in year
inevitably decreases the number that can be reared. As for temperature, 20°C or
thereabout is the best. When temperature rises to 25°C or over, growth tends to be
hampered. In view of the insects ecology, it is not necessary to keep the rearing
place germ-free. However. we consider that further studies must be made to prevent
decomposition of the feed and mold-growing, and to solve the problems involved in
the rearing over many generations.

At any rate, our study proved the possibility of massrearing the larvae of Eristalis
cerealis FaBsricius, We expect that this kind of insect will play a role as a pollinator
in increasing farm crops in the future.
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VI Photographic Illustrations of the Rearing of Adult
“(Kobayashi, Photograph of original drawing)

1. Adult (&) Eristalis cerealis Fasricius

5. Eggs laid in dirt

6. Eggs collected on the surface of
the water
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\ll Photographic Illustrations of the Rearing of Larvae

(Kobayashi, Photograph of original drawing)

1. Larvae Evristalis cerealis FaBricius 4, eggs of inoculated feed
(Composition 1)

2 . pupa Eristalis cerealis Fanrioius ' 5. One stage of rearing
(by Composition II feed)

6. One stage of rearing
(Composition III) (by Composition I feed)



