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On the Ovnposlllon Preference of the Peach Fruit Moth. Ecological Studies on the Péach
Fruit Moth, Carposina niponensis Walsingham, IV. Sy0z6 HukusiMa (Laboratory of Ento-

mology, Faculty. of Agriculture, Hirosaki University, Hirosaki, Aomori Pref.) Received May 24,
1956. Botyu Kagaku 22,1~10, 1957, (with English résumé, 9).
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Tablel. Hydrogen ion concentration within
the digestive tract of the peach fruit moth,

Carposina niponensis Walsingham, taken
various varleues of apple as food.
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Indo 34| 71| 70| 7.1
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Fig. 1. Test showing the eggs laid on several

varieties of apple with range of 90 per cent.
confidence interval. Left .to ‘right: cavity,"
medium and basin. Figure of ordinate, 1:
Amencan summer pearmain, 2 : Fameuse.

: Indo, 4: Jonathan,5 McIntosh red, 6:
Ralls
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Table2. Number of eggs laid by the peach ffuit moths, Carposina niponensis Walsingham,
on several kinds of fruit and glass balls.

GlﬂSS ba"‘ Nnkcd
A?:ﬁitd _ Np. (J(ﬁxg{,_llfm) Peach ‘ Pear Q_uince covered gll;';slia Total
i : ) with cotton .
1 — 45 . - 16 3 8 © 72
Cavity 2 - 21 - . ] — — 23
. 3 — ~22 - I . 13 C— o — 38
, 1 - 8 - 14 C—- - 22 .
Medium 2 —_ 10’ — 17 -4 — 31
' 3 2 - - 17 3 — 22
1 8 10 8 - - = 26
Basin 2 —_ 19 ‘20 2 —_ — ] 41
3 — 31 18 11 — — 60
Total J10 T jt1e ) 49 92 10 8 335
Average . 1.11 18.44 | 5.4 10.22 [ . L1 | 0.89

Kind of fruit F=16.45% >F536(0. 05)=2.53  Area of fruit  F=2,01>F%4(0,05)=3.23
F=16.45% %= > F%(0.01) =3.70 . :
F=16.45% % % > F;(0.001) =5.53

Table 3. Comparison of number of eggs deposited on several kinds of fruit.

Apples ‘ Glass ball | Naked

" Areaof ‘ :
) No. |American ; Peach | Pear |Quince| covered- | glass | Total
. . : Mclntosh
fruit summer | Jonathan ] .
pearmain i red with cotton] ball
1 |- — — - | - - — — 0
Cavity | 2 7 Co4 '8 15 3 - 17 - 54
' 3 | 4 6 - - 5 8 - — — | o3
1 - - - - . 2 - - - 2
Medium 2 —_ 1 1 4 — —_ 9 - 15
3 — 4 1 6 2 — — - | 13
1 — N 4 1| — - - 5
Basin 2 .9 1 22 14 16 — 3 — 75
\ 3 18 9 20 9 5 7 _ —_ 68
Total 38 .35 57 60 29 7 29 | — | 25
Average 4.22 3.89 6.33 | 6.67| 3.22| 0.78 3.22 | —

Kind of {ruit F=2.14% >F75(0.05)=2.10 Area of fruit F=6.36% >F%5(0.05)=3.23
‘ - F=6.36% * >F%3(0.01)=5.18
F, 79k, ~E2UHY, a0KasORESY, 3 IRIEL B, WEEMCNICOY. RAIRDBI
DAY EA TARNMFED RSOV, RORE  BEIPLEOTNS. COMRE NTFDRHRPTD
TIIT T & w2 o OHUEE, HRBick OMEIED R BfF oM 2HDERER:2Rads L, 1—2
itk Z2BIVEGT ¥ U ian s, v o oaTidiEIRY DOFiEH DH5, BIERDO DD L EEIIR & IV FT
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Number of hairs ia 1mm? on ‘the” surface in peach

quince and six vanetxes of apple
Arca of Apples - . ° . l
No. |American - . each [Quince| Tota
fruit summer | Fameuse | Indo | Jonathan M(;Ietg”h Ralls . -
. pearmain s -
1 9 53 83 ' | ‘38 32 11 93 | 81 | 400
2 11 28 96 - 43 64 13 77 93 425
Cavity 3 o1 9. 57 36 59 .10 84 87 389
4 13 .61 7 53 54 81 12 75 93 - 442
5 14 42 - 87 28 - 75 11 91 .81 429 '
1 4 15 34 13 21 5 84 83 259
) 2 6 21 . 49 . 21 48 7 73 78 - 303
Medium 3 5 18 46 18 - 43 6 82 83 301
' 4 6 24 48 23 39 5 73 .| 84 302».
5 8 18 32 7. 43 . 5 “ 84 78 275
1 8 46 71 48 87 . 120 | 76 77 425
\ 2 9 -563 83 68 95 10 . 84 86 488
Basin "3 10 62 78 32 77 14 86. -84 443
4 16 74 69 64 86 11 69 87 . 476
, -5 16 66 95 43 - 94 - 12 97 76, 499
Total 142 © 630 981 " 536 944 144 1228 1251 5856
Average 9.47 42.00 65.40 | 35.73 62.93 9.60 | 81.87 | 83.40

Kind of fruit F=128.99%
F=128.99% % -

ﬂ&%cfw&&o?&%
SEERTS 3 m%0m$aavw1ﬁﬁmaﬂwm
Jiik s 484k 5000 cc DH 5 2 BIEL Y FDEMRITY o
TD4 U A SHOHFRETHOEE 20 mm RHDA X
X 50T DR BT -15—30 TAFI L, JYL1 B
WMDTTL s AFDE 3, HIFEEKDL, 2 BT
1043 DEUIBHDKEAHE S Ub~ic, RENERAT

Fhticds, LRASTONE 1 m OBHES
b,

WERDHER 30 CRIHFBIAITO5 L, C
it 22, i3 Hieiol. , '

| ERREATERA S DI LT S
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SF%0(0.05)=2.25  Area of fruit F=25.9%
>F7y(0.01)=3.12

F=128.99% * % >Fl5(0.001) =4.37

> Fig(0.05) =2, 52
. F=25.9% % >F(0.01)=3.65
F=25.9% % % > F4%(0.001) =5.31
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Fig. 2. (Upper figure). Number of eggs
> Jaid on the American summer pearmain of
several sizes with range of 90 per cent confi-
dence interval. Left to right: large, medium
and small. Figure of ordinate shows test
- number. (Lower figure). Number of eggs
- under various treatments to the optic sense
organ of the moths shown by the confidence
range of 90 per cent reliability. Left to right:
test no. I, Il and III. Figure of ordinate, 1:
painted eyes with black enamel, 2:painted
an eye with black enamel, 3:covered cage
. with sheet, 4 : untreated. '
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Table 5.
under dark condition. . : !

D RNIRBRE DR Y Mz 5 LFo%FI L, b1

 B#oH: 6, i 2 MRS, 2 AMBsEE

l@m%2w)kﬁmt.ﬁwﬁimﬁhfﬂﬁ¥a
Y ORI RAN IR Y b2 4 TRREL, HRic= 5 2
N RWRTT LIS ORI MAR D Z h & Hi Uiz,
MBI HER U REROARE I D R I3 22—25mm
Tdo. o :

RS Fckd e, BATOYvIBEITZ
DIDRIT ST SEIBRUZ ENE NAAR T B ¥,
Lo, &% {EREMDERTETH S, TIAK
D GIURTORTHC & HEIUDERE b 5 DBAS
S, T b ORIFUIVIRIF T ORI & AT
iz, . o
- OXIEHZROTIERTL I, SRS AT
b2 UIRTIE, WAEORA 2h S E
TR E IR, & 3BHCIRITTSEOBEIS &
A3l BRWRERD DRINTHHIKDF-
PR TEAT 2 H, JEBIIED TRBL D LD,
1MR%2ER LIz & DIRIERD 8D & vi3H 205, HA%

Number of eggs laid by the moths on several kinds of fruit.and glass balls

. Apples ) Glass ball Naked :
Area of fruit No. Peach Pear | covered with glass /Total
Jonathan | Ralls cotton ball
_ 1 — - .32 —_— — — 32
Cavity =~ 2 1 — 34 - 2 —_ 37
' 3 1 22 2 2. - 32
-1 — 1 10 — -1 — 11
Medium 2 — 12 — 2 — |.16
3 —_ — 22 1 4 —_ ) 27
1, — — 33 12 —_ —_ 45
Basin 2 4 — - 31 11 - - — 46
' 3 7 2 28 7 —_ —_ 44
- Total 17 6 224 33 10 . — 290
Average .. 1.89 0.67 24.89 3.67 111 —
Kind of fruit F=119.59% > F%4(0.05)=2.53 Area of fruit F=13.1% >F%(0.05)=3.32

F=119.59% *

> F54(0.01) =3.70

F=119.59% % * >F(0.001) =5.53

6



Bom B ¥ M2 s—1

0 40 80 - 20 " 60 "o 40 80 %
P e - T
2 - s
8 )u . ameve—— p— o
|- — - ——————
¢ | ‘ —
. Fig. 3. Confidence interval ‘of occurrence probability of eggs under various treatments to

the tactile sense organ of the moths with confidence limits of 90 per cent.
test no. I, I, III; IV and V. Figure of ordinate: 1 :
snip off labial palpi,

3: snip of antenna, 4:
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Fig. 4. Number of eggson tf;e fruit treated
with chemicals by the response of the olfactory
or gustatory sense of the moths 'shown by the
confidence range of 90 per cent reliability.
Left to right: testno. I, II and III. Figure
.of ordinate. 1: artificial flavor no. 1, 2:
Delicious, 3: Indo, 4: Ralls, 5: sugar
solution, 6 : untreated. » '
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American Summer Pearmain

Fig. 5.
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Hairy characters on the surface of fruits in peach,
quince and several varicties of apple.
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The so-called peac}\x fruit moth, ~ Carposina

niponensis Walsingham, is now well distributed

all over Hokkaido and Honshu in Japan where -
peaches and apples are: grown. Since this species
was recognized in 1888 by Dr. C. Sasaki as one’
of the most persistent, destructive and difficult to

‘be controlled of all the insect pests of peach fruit,

considerable data have been accumulated. However,

precise - informations on the mechanism of the "

oviposition preference of moth have been scarcely

availablg. In case o_f apple, ‘attention is called
particularly to the fact that the eggs of this insect
are laid mostly on the hairy basin and cavity
rather than the hairless medium portion of fruit,
but sometimes they are found on the petiol and
upper side of the leaves near the cluster of apples,

~ These findings lead us to resolve a question

whether or not the response habit of this moth
to the hair portion of fruit is connected directly
to the relative preferences of oviposition accordmg ‘
to various kinds of fruits and varieties. In the
present paper, some “tests are reported whxch
were cér;ied out to obtain expenmental evidences
of the difference between the apple varieties
preferred as the host, and of the leading mechanism
of oviposition preference.

During these experiments which lasted from
1953 to 1955, moths were exposed to several
processed and unprocessed materials in about 5-
quart glass jars. The moths were collected in the
out-door cage, von’e day after they had emerged.

. The prepared insects for each test were confined
" to the apples of immature-stage with uniform size,
“and these ~jars were brought to the net house in

the open air where such experiments had been -
carried out many times under the same conditions.
Then after moths hdd been fixed, all jars were

covered and were kept in the fluctuating room

9
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“apple and ‘pear.

%'ﬂﬂ?%

medjum’.and . basin which is a haxry portion. The-

temperature as-the ‘seison ‘advanced. Counting of

the total number of eggs in twice to five times

‘repeated tests were made at regular intervals.
Of the two host families belonging to Rosaceae -

and' Rhamnaceae which'\' have - already :been

reportcd~ by many authors 'in -Japan, ' Rosaceae.

* fruits'are: preferred of -those of the latter. Accordmg Co

to the cxperlmental results, the female moth some-
times lays her eggs on the glass boll covered with
cotton and ‘rarely on the rugous surface of the
brokcn g]ass ball. ‘This’ phenomenon suggests that
one of the most important * factors ‘affecting the
peach fruit moth' in the susceptibility of hosts or
host-selcction is the structure of fruit surface.

As may be seen in the accompanying Tables 2~4,

the specific and varietal differences .of fruit in-

the oviposition preference are related, in a high
dependence, to the number of hairs \on the fruit
surface. That is, considerably more eggs were
found on hairy quince and peach than on hairless
Moreover, _in the case of the
apple, the order of choice was McIntosh red and
Jonathan, far ahead then Indo and Fameuse; ;
and’ Ral]sllagged far behind the above varieties. -

The fruit surface is divided into three argas, cavity,
. - . .

2. %=1

same tendency of preference.was observed in the

Jast one, as.ocbserved in the varietal difference. It

~ is clearly indicated that the oviposition preference,
_in other words, was running parallel with [the

hairy character of apple surface

In the course of the experrments to find which
sense is parucu]arly related to the ovipositional
nature, several treatments  of the optic, tactile -
and olfactory organs were done. As may be seen

in the ‘Tables and Figures 3-5, it is.found that

some eggs were delivered by the moth in a

darkened cage and ' the female. was more or less

“attracted on the glass ball covered with absorbent ‘

" cotton or even on the naked one with rugous .

surface. Judgmg from these facts, it is doubtful
to say that the ovxposmon preference of this moth

is caused chrefly by the responses. of optic and ~

. olfactory senses. Finally, so far asis ngen in the

present paper, it may be concluded that the peach
fruit moth is Iarge]y responsxble for tactile sense.
In this ground it may be thought that the antennae
are most important receptor causing the tactile
sense for oviposition and are mostly affected by

the number of hairs on the fruit surface.

Effect of Antennectomization upon the Reproductivity of the Azuki Bean Weevil,
Callosobruchus chinensis L. Shéichi F. Sakaeami (Zoological Institute,  Faculty of Science,

Hokkaido University, Sapporo) Recelved Sep 13, 1956 Botyu -Kagaku,

- (with Enghsh resume, 12).
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