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Wk & BRI R & A5 HE L TR 2 48, ANB IR BT AR T B O TR RTBETH B o
2K LT8O 5 &IPS 0 7e 2 DVUIERIIC R IE R I & 84 0 11 vo  UEABIRR
Ho b LTRIBRCRTRIET 2. f5gh p44 Lite 2 bk 2 (b amic i+
2 1 REOFMBRKTS 2.

BRoHke LTRATIEEIKO P CRHEERERR O ALK TP MBI I I 170705,
YR REK E R T EicRRRICR 2o —o Aticiz Guson [KIKT Rl LT
Matrory etk (LT G-M e, LUTFRER , Boun KK TREE, Dearmn [
¢ haematoxylin & congo red % eosin #Ysts (B-D #) % JHO, Bk LT Carnov
R TRl LT Hupennan [§ ¢ iron-haematoxylin & light green O BHs (C—H )
¥ OUFRH Lico ARIBIN KRR Sk BRI & LTI Rucavp G TS5 L iron-haematoxy-
lin ;cvﬁkz, mitochondria etk (R #), Mic Korarscnew [Go> Golgi-bodies Hefiil: (K #2)
¥ b FIA Lice [ LieHBo g  Bilo 5T paraffin GIR g fE07ehs, B Liediic
ix Sureee, Kive FiI% (1933) jcfk% carbol-xylol sy MM LT BEREce 2o Fidkiz
Fsef% 70 9% alcohol T —HWE(L¥ 707 #ktk, 80 % alcohol (T carbol 4 % o> &Iy
D Lo il C 24 BERAHERE L, 95 %% alcohol "G itk LT carbol-xylol(carbol 10: xylol 30)
C AN EBON EBT 20 TH 2.

Bkt ¥ B & LTt SudanIll % scarlet red TR % BB & osmic acid oK
RCHT 2 REE bBE Lo

n o2 & R

A PHEoOoKXKIER

BRI A R D B D PEA ZE TR BTN I LA 21T 2 Lw HIEAS b PRI
BT 50 FoFiEE 0.963+0.006 mm., JEaik 0.549+0.003 mm. (i ¥ F, #OTH)
—BREOERNES 119620003 mm., - JH1 0.626£0.005 mm. | T % & £ icRTIE
0.233£0.007 m.m., [ 2 Tz 0.077£0.006m.m. /13 ¢ HOTHEDo

KiT /IR % < HW THRIFLOE 2 8401 40 < BIERR I —3880 b s eBic e R
1T b ERERIETIZA LCH 2o IBIIDREADIRIZ 0.74720.005 m m. TREBICHT b ERED
0.966£0.004 m.m. ¢ j3ic RE v (FF 1 3@ o
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T 1 B EMS) (Normal eggs)
F/MESB (Small eggs).

ISR T — D DR I D2 TH I B b B 7 % Mo BB £ 47 L, KBTI Bl 47
i B SR T 2 o RHLN R S B B 0 MO WL I S B C B 5 ¢ O TIE
DAL IEMIA LR B 0 CHAREED 5 /e CH 2 e K FOBAS b, HOwE K
Tkt LCHBEICRALE 5B B

B' % i o # &

FEEIPFTE o RBRBERL i BETLIE IC 1T 48 € JE0 091 b HLIVEE L < FRaRsotemeia s 2 L
LRI S LTE 2 o LD hueic 12908 & M o S AT 0B b, RE S
HEWEE D — 2 BsIRE 2 e o T SIEICE LT HOTRES.  WILEc G 2L
HBOBBICH TR BEBORSTINTH . B, 0 (1926), K35 (1936) oRIKE
RO D THFEAOEN L BH L L BELBLTE20CH L, KR (1934) 2EE
D 4 < OFEHC T BEOSRATERING D 1 5 5 SATRIEHTOCS 5 WO
YT O0T, MHEEASEHESE TS 3 & LRI Y 1T (frame skeleton) % ¥
#ikk (radial ribs of the frame skeleton) & WEA Th%.  ILECHI L EH ik 28N
BARIC AT BERORKE, BTEME LT INEAOES E T_EEy HA L. H van
Greson FEHCHets 2N 7SIV RIACC L 45 8 NG, 4 T oo ¢ S oo SHREIBUBL & 77 5 204
PATEIC, PRI SEEEH RS ¢ fets 3 00 IO ST E (it Kk B 5. MILMEER acid
fuchsin c B2 SCHREE TR T AMEICELE S0 2 o LR A LT/ B 1
b, BCECHRD & — 5B AR AT I HE 2 AUIE I BB AT L, IR SERR 4 ic 1A Tl
Bk LC SN & BV IS B0 CF 5% St LR v il U O A 5 o B LTkl
HEW L FAOMEBE 20 THOTH Do IR MERSREIC G 35T TR
I (B o TSR B L C S 2 # 3 |
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M, ARHICRG 2 EEBORMILEY B2, WSOBR % | BoRanksmd, 3K
ik 4 RO BB 5 HERIEE AEOEEL DTEN, Bic 5 REEE LTH 2 Aol
FERTbobss (5 1% .

£ 1 ®  (Table 1)
R —EDEEBE M ITAT 3 4 BYEFMOBE (Frequency of the various

numbers of the micropylar tubes of the normal and the small

eggs from the same family).

3 num, of micr.
» - o 2 3 4 5 6 M
) Egg type

iE »® B 1 47 45 7 o Normal egg

I 54 R o 23 63 It I Small egg

E%%?uﬁﬁmﬁﬁ®%¢<50*@?%@1&%i&ﬁu&%To§%@W%%mm&
€2 b EHHIBICK 3 L RICT B A TRALE — CEME 08¢ PUFTD 3. /&
OWEBEWT KA 2N 3 R OR SABICE 4 Ao NABL LS (F 8 HiF
1% 2 W) |

Ric/ABIB I R TRIIBEOBE L I L OB EERHEETH 288EE 4 XD dboD
BY5< 3 ARDBORERCHLTELL Svo X—WlIcRT 6ROBE LR G 1 5o
BEOE 213 I L TR L B 3035 b FEEO2S (, SO kBRER 17 o i
ik 6p THFHL 124421070 TH 2. K2E 060 W TH 548 i~ iCHBE PR E
Y502, 28 LTHILSoBECETORELBos (F 8 Wi, 3 M) .

C MOS OBk OE OO

BAFT 11 42 B BN IR RHR B R & LT A— Mo IE B0 —#BIc 5bT 2SR & A
B0 IPREREY 1To%. NHINBR L RROEWECE Y 2 {, Fif 8 e ZRL 3 mefl
MR THFELTRY 9 e ERAELTorR, FRRAULTIMEFRECFRLFARS
& IR BAF BB BA~ROBR R LR
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$ 2 #E (Table 2)

IR BEIR DM B B BS54 (Total eggs and the percentage of the laid eggs
in the females of the small egg lots).

|’ FER & B o BOoW B E W ¥ LA, %

(Individual No.) (Total eggs) (Eggs unlaid) (Lggs laid) (%, eggs laid)
I . 351 131 220 62.68
* 2 435 433 o °

3 737 546 191 25.91

4 512 411 101 19.73

5 544 324 220 40.44

6 439 270 169 38.50

7 6or . 542 59 9.82

8 (331 303 208 40.70

9 421 287 134 31.83

10 503 43 460 v 91.45

II 506 258 248 49.01

12, 505 336 169 33.47

13 348 243 105 30.17

* A PR (Blimi o0, 307.83 190.33 38.21

nate)} U7: 12 6RZE %

£ 3 #  (Table y)

ER SR O R R I 4 (Total eggs ahd the percentage of the laid

eggs in the females of the normal egg lots).

o E R OB OB B OB W OB OB ON WU BEBLE %

(Individual No.) (Total eggs) (Eggs unlaid) (Eggs laid) (%, eggs laid)
1 371 187 184 49.60
2 617 185 429 64.53
3 584 237 " 347 50.42
4 589 62 527 89.47
5 622 190 432 69.45
6 533 36 497 9325
* 7 984 954 o 0
8 620 231 389 62.74
R PR (Gl o, o 161.57 400.71 71027

nate) L7 7 Wk gy
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EFT R A0 S WA Lieds, b s 2 RFEIRG B Ec R bt h Ao H
BT £ (1928) O#fHTHEDT b Wih T/IB IR ORI & B~ b e
BT ML/ IR T b I BT b o LFR E Ao EIN L BTl » 525,
12 W tffiid 190.33 (38.21 %) TIEHERoEIMDTFH 40071 (7127 %) ichBTh
B LWET LR LTH S BISIoS LR 3 & REHCIE IR 161.57 (2873 %)
I LT/ EIE L 307.83(61.79%) THRERMBIC R TIRIERD 562.29 L RFEDH\» 498.17
AT o RO T/ SRS 1T b SRR &8I & LT SRiE @O BT ik Blic 3t
BOMAESBERINSG.
DB o o

IS TR o> P AL BE R 0 T b AR B, REIRIR, SRR I Mg ko ML I { HIO TR
ToBKY BT, BRI X ik o T MBI o BEEL I LA bR
13 50T, BBcRG 2 WEM oM LEN T 2. Kic IE0L ik L% T 9
ORI TEHRPUN & DO TED S KB R TR B LT MBS BEX R IRV
Db SWBER a2, LHx ORIBHIREEOHED 5D b0 b b 2. HHi—ZBRIET,
BRI T H e BB D 44, MH i 5 AOINEL Ho7 Mo Wk b OBATH 2
Do LA\ 2B RIBE % B0 7o (W I Bic /I IR 72 3 CAE <, 18] U KT o0 1 H T Risg
AT S BRR AN, ROTURHKo boR BEFOHMICRAB LR LIVER Y ET5 00
LB . REIED B0 B HAEMETS 20 2 ik H—D0 I & M X
L, Mikeasim < THRMOBEE LTS b0 b b, OIS LA TIEREIIC 23 &
BOTEBE AL B KIC/ NI 2 KA AR S LS O — S ki A
T2EAND 2. MESEEIHN AT IIYIEIE £ 5o Itk R o WA c i T
EREBBDEND. Hih2RERUFROEERO b TRILLTELNE V. Bichbi®
B R LTh@io g i ©/ v AL~ 2 B Mo B3 88 is 2 (O 2 38
# 3 4EmM A B C; 5 8 B S M) o AHMIIETLHEE LTI ML b 208
A IR R b & VAREC B T 2 FasHi 2 .
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%20 EXRFBRONE,
8 %0 WEL AT 5 ERY

(Ovarioles in the normal female,

normal type showing 8 ovarioles).

B 3FERE ALK (Ovarioles of the smallfegg lot).

A, BEBIER BETO—IRETEHE (KM 23» 3 (Ovarioles are normally

eight, abnormal branches marked by arrows).
B, BEE B9 4F (Abnormal ovarioles showing remarkable knotty structures).

C, 9RDOBEPET 5EFH (Abnormal type showing nine ovarioles).
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E MoHL B om B &

NIRRT AR TH 2 BRRNICE~ 5T 28 bR TFORBE R 2 ER v,
FEIREE SIE T 20 BRI R ASH LA ERIN TR BBOWE L # ) I N Tk 4 Bo Ik
B i L, BERTRETOMHESEL R0, MR TEFERE B2 [MEL b &
2 PRI o REN L TR INTES (B 4 7\ A 8 B, 6 E) o

% 4 B B 20 BRA A OEH, C—H ik  (Normal egg,

20 hours after it is laid).

RICEZHRIOIL B2 1c, KT ERHIVTE IBH O MEIABINT, LB BV IIEE
(Membrana vitellina) 235 %o HREO KL MEOBATHIET2 &, Hic 3 BicwEilT
ZEASHAKS. B, SPREOAIE 52 b ok HILET (37 S5 e m) C, Lo E IR &
OBERNEINE L BT 28k, &IFFHTH 2 AR MO BIIHIEL (3 5 R a
b) #pOT, WHELEHT 2. ZoNIH LTS 2 borEH THMEROVELR
B35, Bk LTIRE o — o Ibifsor il L CHEAMIcRM T 2F5 08D 2o

a- S EREZ B (Outer limiting layer),
Lo yER R A (Inner limiting layer),

p+++Periplasm,

me.- BF R (Matrix of the

vitelline membrane).

®5H EEIBORE L, G—M g (Peripheral zone of the normal egg, GILSON-MALLORY).
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1, SO BB SR 1 R T oA T B 5 B AT WIRIBIC B I TR S BOB
BYEERRL Y 380 % b 5. JLBREED JIMHE, Buarraciarva, Das § Durta X%
(1929) #3858 (Testudo gracca, Kachuga smithii) ¢y 9T L7 fifi§ Homogeneous layer &
BPOREY RTIOTH 2, IIEBcHELTIEY B2 HhVEVWHREOE B periplasm
BB B 2k DAHRERIKOWEE % 5%, Golgi-bodies, Mitochondria %o>H/7 1
BRI AT 5 0 b AV IC LI BT 3 L C Y LT 5o

SR o MHE X B oRERICHR b IE 5 £ TR bR w3, Nicrowson X (1921) & 4#no-
pheles T IPEMICHIc 54T % « macrosphere” L Hfffic Bife % ‘ microsphere™ Lo
SHCEEN L, #H i BT 5 AR I I L C IR R 7 2 7 haore £
DTIES . el Naru [ (1929) i Culex oIk SR IC T THEOEWER D Macro-
sphere {3 —Hiic, #i\ Microsphere 3 fiiic 58k L, #%# 1t osmic acid |cfkDT BT %
Bk

KT AT b Koo SIS  JEH AT o0 SIH0RE (RS (o> KBS 50D, /s
R SR (MU BRI A5 G 8 B, 8 & 10 @) .

SNEOMEIE P T I b OFUIVE CHES IS T 545, HICE S & SEIclIFK & 75 )
Yl b S LI BIC T 5 0 D TRUBRBILICH D —-5i2 LIt WEC B 225, Haularia
BEEC G- M 3 Clt BRI 5 A0 RO HAM £ 5 oTHN, C—H # Tl
HUINBRIE Tight green CBUeT %o I LT K BT IBs AR a0 IR T 2 e
INEOMAEET D (5 8 WML 9 W) , EBE Sudden IIT g5 80 o alcohol FAKT Yefn
Tk, BEIERS: B R EIELASHEH) LCASIOR Gie ST 5 o0 THBICH T 0o I 15 Moo 14
ABT2 b0 TS N LABECEszAD osmic acid (B 5 Rl b HHLIEH & 115
~bLE o

B R H G e R C RSt o WTICHE D BHL e LS\, — R s
€5 < TN b AR C HPICT IR & 72 b 3% ¢ IR RICHI D DV TE S . (AL R
#E C—H geCfEic haematoxylin (¢ @3 L, Mo M7 Mk E o THLS (O
8 M, 10 W) . fi osmic acid T35 RMEOMIBRESNS G 8 B, 9 MBI /b
Kb B RIEH 0 b o CHEW b X EAEROMB TEN b 0T, KL b1 Hic—F
RISEIIRREIC B 5 b 0 £ H~B o

Ki/IBIBC R T LRI B L b B2 S, SERERCRTAmMiRBRE Y, F



368 B OE O R HSLE BNR

EREART R T AR E KL 2 U 80 o SR04 JHi7E sland ARic Bize ¥ 2 (5
8 MR, 7 B o /\ld periplasm iz f& <, SPEERAL & 0 Wi RO b o435 Buc HHBE
BEY o THAL, MBI AR b0 T2 6 8 HiR, 6 ) . Mo
HREED & /LA A R 0 SRR IR I 5L 5 BB AT REIRRLD B & B~ % FAs B S

IR IAD B It oEEE G-M T REEMD THC, HOT haematoxylin T
ez H osmic acid TP Rt SN CTRALEBMEDMRIC S 2R T. L peri-
plasm BT ik LB A ClE & L T/IMBo> Golgi-bodies AL BATIEMMEL B0 X IE
BINT R T R BB 2 v HWEEIC /BT b Iig o £ 2RI BRI R
TS (4% 8 @R, S5 B .

Karer % (1929) 1t ¥V & = (Cambarus immunis) ¢ JgsEo 2% ¢ protoplasmic
synthesis ” pBEfL L, ZickR{ « deutoplasmogenesis ” L¢> “HIICIEAI TN & B ERLT
H B, MBI JiiRH deutoplasmogenesis HBERICIEH0EFELZF 2 D TH %o

& =

L /NBIBAEHEE L < CoMI b RIE R & 3 b I3 Rl O33R 1c KRB 7 i s
SWALAET % o

2. REINCRTILE TS ILIRE O/ MERIC R S WS R R CIIRBERICA Y, K
CIRICET 50 SFOMBIZRHRICEA LTE D B ToBBRES TH 5. IBIITR
WO B R o0 B 1 3B, SFRBUD & 72 DI & LTHAER Y 0.

3. ABIEED b o R FEIIEME C IR ORIBIE BT IR LR A S Mok eI T
BAT 52 2 I Ly i DR ST IV SR D T BB & LIk 2
FBA b S\e —Fi  DEINY AU TIN5 & KB T— 8 B0 DT, AVBE
T SO MR B & LT, SPRE oM BIc REO ML b S .

b IR BREOR Y B S IR R periplasm (ST IR L BT U, MZRIGMT
SEALEO T T 2 IR s island Jkic 444 LIS TRBEMIRL R LTH .

5. IBIRTRERRTRLF RO TEROBBAE S L Vo
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MORPHOLOGICAL STUDIES ON ABNORMALLY SHAPED
EGGS IN BOMBYX MORI

by
Teijiro HAyAsHI
(Résumeé)

A number of strain of the silkworm differing from the standpoint of the
egg shape, are being reared in our Laboratory by Prof. YosHiMARO TANAKA,
as material for his studies on heredity. Realizing the necessity of cairying out
a morphological investigations also, he kindly encouraged me to take up this

work.
I. Small Egg Strain®
1. Small Egg Type

In the small egg strain two types of abnormal eggs can be distinguished.
In one of them females lay eggs of very small size abundantly, while, in the
other type, the females lay normal eggs in small number. The results of in-
vestigation on the former type are described in the present paper.

1) The small egg is not only considerably smaller in size than the normal
but also differs as to its shape; the chorion is thinner than in the normal and it
is marked with several striations on its surface. By these characteristics we can
easily distinguish the small egg from the normal one (Text-fig. 1).

2) The micropylar apparatus of the normal egg was observed in section.
In the centre of the apparatus there is a shallow depression surrounded by a
circular ridge, forming the base from which radiate laterally a set of slender
tubes, the micropylar tubes. The tubes become somewhat thicker distally and
bend downward piercing through the chorion till they are connected with the
vitelline membrane, just outside of the periplasm.

The development of the micropylar apparatus of the small egg is decidedly

subnormal, the micropylar tubes are slender, not uniform in thickness (Plate 8,

Figs. 1-4).

1 The genetical analysis of this strain is in progress by Professor TANAKA,
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3) The number of eggs laid in the small egg lot is usually as numerous
as one half of the normal lot (Table 2, Table 3). Many eggs are retained in
the ovarioles in an undeveloped condition. Often a considerable number of eggs
are choked back by abnormal structures in the ovarioles, and are not discharged.

The total number of eggs, discharged and undischarged, is roughly the
same in both normal and small egg-laying females.

4) The most remarkable abnormalities in the small egg-laying females are
irregular swellings of the ovarioles showing a knotty appearance (Text-fig. 3, B).
Such a feature is never found in the normal egg-laying females of the same
family. In the swollen portion of the ovariole, numerous oo6cytes with their
nutritive cells are accumulated irregularly under a common epithelial sheath
(Plate 8, Fig. 5). This structure naturally plugs up the egg passage and causes
a deficiency in the number of laid eggs.

5) As deutoplasmogenesis does not take place in the small egg, the egg
is entirely free from yolk-spheres. In a fixed material, the odplasm shows a
network structure in which are scattered about numerous islands of a certain
substance which stains intensely with various haematoxylin mixtures. These
basophilic bodies are especially abundant in the cortical layer of the egg, just
inside the periplasm, while, some of them are found also in the central o6plasm in
which they sweli up and become round (Plate 8, Figs. 6, 7). Judging from their
characteristic arrangement, they seem to be remnants of certain cytoplasmic
constituents which come out of the peripheral regions of the early odcyte.

6) TFertilization does not take place and the blastoderm is never formed in

the small egg, though the small egg-laying female copulates normally.
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Explanation of Plate

1D 3 ARoBAE A T 2 EH I LRI, acid’ fuchsin Yefh, x 700 (Micropylar appa-
ratus of a normal egg provided with three micropylar tubes, acid fuchsin staining, external
view).

2) |i)_EZEfi (Same as Fig. 1, internal view)

3D 4 #@ﬁ%kﬁf%/]\ﬁgﬂﬁﬂ%ﬁ%m, acid fuchsin uffy, X 700 (Micropylar apparatus
of a small egg provided with four micropylar tubes, acid fuchsin staining, external view).

4) IEEER (p44) ORFFILERGI, van Gieson [REHufs, x 300 (Sectmn through the mic-
ropyle of a normal egg, Chinese bivoltine, p 44, stained with van Gieson’s fluid).

5y ILT 7 B HOMICRG 5 IMEORMKIERHS, FRBECCE 2 L7 IMEo Rt
#7T, G—M # x60 (Ovarioles of a 7 day old pupa, showing an irregular accumulation
of the ovariolar branches under a common epithelial sheath, Gilson-Mallory).

6) PEIN% 20WEIH oo /MBI %, haematoxylin TS 3 Wi/ Mo MY 7T, C—H
#,% 80 (Contents of a small egg showing a distribution of the islands which stain intensely
with haematoxlin, 20 hours after laying, Carnoy-Heidenhain’s iron-haematoxylin).

7) BBk Ui/ RO 5T 2 /AUEB0 HULES, /g haematoxylin Tt %, B—H
X 350 (Central odplasm of an egg showing the round basophilic bodies, Bouin-Delafield’s
haematoxylin).

8) EEIICAG 3 IO, JIEIEED S < 1% acid fuchsin THEYT 3, G-M #,
% 350 (Yolk-spheres in a normal egg, most microspheres stain intensely with acid fuchsin,
Gilson-Mallory).

9) K #ucHksEEIIo A%, periplasm o3¢ Golgi-bodies offilkd b, IPF/INBLAASR
Ha#L¥, %350 (Contents of a normal egg, Kolatschew’s preparation, a group of the
Golgi-bodies in the vicinity of periplasm, microspheres not distinguishable),

10y EEIICAG 2 Sk 5 i, II3/ B iron-haematoxylin Ti¥e 3, C—H #;,
X900 (Yolk-spheres in a normal egg, microspheres stain intensely with iron-haematoxylin,

Carnoy-Heidenhain’s iron-haematoxylin).
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