The Zool ogi cal Society of Japan

EMERGEEFEFOND+=FFAH T+ t%5E
WaRE+L+—RBITHB

& i
BWHO—Hi~ & 7 77 +» N v - (Diestrammena
japonica KARNY) @%@%n

(9 A5 H %
' B % O
| T 3 B K BB R

(1 PL, 5 Figs. )

=% 5 5~ ¥y~ (Diestranonene japonicey JEBEDO—FE LB, 24
MBLERs, HIFELIBRITEBRLLEHERAABRIEIRC-BMLE ¥
DTERRYBEDKTIABEAFRYLTHS, BAEDSRBCIEBER
Stenopelmatidac 7 24552t —F ¥ 2 { 2T 5 23, & { 1L Locustidae D
WAINTH22IDTHSB, Gryllotalpidae, Gryllidae, Locustidae D BITHE

T, FHEBHRIEFICRLDSH 2 HAIRSED TH LAY, ZOYRBEIRD
morphology (TR TMEL LBDERD S DIGERL2FHERMET 530T
XKD 555 EBAERBEOH—~ICEZORRYFIVDTH L. HFLES
BRIEROE b, 2OBBELREREEE T2 & v AHPSMNTB TSRO 72
HEL RHTHBHEBL 072D TH 3, |

AIEOY(EiEIc O TILEFIZ SCHELLENBERG 23 1913 4EITZ DHSE Y AL
LTH 32, KIFEIOHRMIBOA stage TR 2 MGG ROBREICEI Y E
v, HEHBOMREIIE RARETH S, ZMﬂjL WKIAT, Ok 722848
uEg72o%b bCThHa,

FRHI LT AL 8 T HRER IS5 D LEERMSEDO— @I CHEL 2D D
T, BBEM Smm o 10mm DfEERN 30 KThd, BELGR THARM
MWOMSE I LA LAENEIBE LY TchsIRSThs, &ML
specimen ¥ HL KA specimen 3 Z D spermatogenesis DFRRITHN TR F—
ThORELIHICHEL TS, | »

BEnk & LTt Fueaxe’s strong solution, HErMANX’S mixture R (R
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Freaming’s weak solution {IkESER K frv 72 3 D ¥ lthve, AHORIRIEZ S T
VIR INTH DT, BEREL T, $HCBIYRE o, B follicles 25,
WITBR 2R S5 T LRFBERESB Y, ZHoBE Y Hervaxy’s mixtare
ST L THERRDIET KRS L BR5 Th b, XEBIIHF 720345 k53
HMBYaRoBMEICREFTH 3, ,

VIR D X1 13—15 2, Yufad HEDENHAIN'S iron haematoxyvlin & light
green OTEYLR Frase, X iron acetocarmine method 3 fEH L 72,

' BlXFLT Zeiss apochromatic object 2mm & K. 20 ocular {2 X oC, Ui

MEEDE Th sHL LT drawing apparatus ¥ A CTHiv-723 O CchH 5"

AT BN O ED TIiTin 23 o, LoOMEREL 2
MR EMO7 B LA TRBOBLRT 23D Th 5, LHRHE
HITEROBE v F~ SN ERERB—REBIZE e kg s,

I $BEMAROLE Figs 1—3,PL 1)

FEEMIIE D metaphase o equatorial plate |5 /i % Yo fa 88 1 HLeZ JTED 3
DERHITLTH L rosette BTET 5. AYeBIT IO —H % HLL 2 11
T radial ITEESIL TH B, BT 57 HOY G~ 5 HAHKS (Fios
1—3, PL. 1), 56 f@i3 telomitic fiber attachment %44 DEsR a1
1 {8727 median fiber attachment DKL V wIBYe@bErfFfET 5, HO
FHIEIKRS, Ll BEHSOSLTH OO bEis s ma ik 3, ko
TR IR 2T BIRME TR B Y DL & LT, T
e (X-chromosome) T#H 2 HIIEICRELBZDTH 5,

—RIUCEERD X-chromosome 3 %55 #il © metaphase (ZWC, #i o
autosome (TILL T & DEB/DEEDFERE 1245 (. contour BERDTHIZZ O T
R4S 7r heteropycnosis DR X RIZTIDTH 3, 2iUL Gryllidae |z
R THRICBRICR OGN 5% 5 CTh 5 (OrvacHr, 27, Taresar, '81), il <«
7H = VY ~DLLAIUIE L Hiom3 Xchromosome 0 heteropvenosis |3 5
LAt HOYLBEDEITR TR Mo antosome B2 A voTh 3,
KEEHNR o telophase (T, X-chromosome 234%5)7% vesicle ¥ 4E2 #H 33
Locustidae, Acrididae ZlerCMoNTH D, OB F~x 3 1~ v <
DEAINB R EIHEREZ D TH B,

SCHELLENBERG ('13) XK DB DO KIS ITHR T, V W X-chromosome
DIFEFHIIO early prophase (T T ARDOHMEGEHL SEK I FHL RV TH

1) text-figures I T 2/3 12 INTH %6
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%, iSOy GO BERICRY 2 EMYBRLTRELY, 2L
VEKORLHMBUIRTE, ERORVTHIRSAREILoNTELORL,
REDOEIH 5% 5 7t X-chromosome DFEAINE, prophase TR 2 BER
YeDHEIBPEMEL 0 R, HEIEAEDR ST, X-chromosome XD

4 generation ¥3@BU T, #¥ltHE-— median fiber attachment YEBRELTH

5DTH D, '
AHILICH R ICEBRE IO T, ZOREHRORGRE L L TR

L. Acrididae, Blattidae, Gryllidae, Gryllotalpidae, Locustidae, Mantidae,

Phasmidae, D&FHII THRMIERICZE~Z VA, 1655 35 2TOMD
} BHI~IE 15,21, 28, 27,31,350 2w ARS AEARKIEBEEBDORSTH S, 30U
E¥HT 33 Dcld Phasmidae ©—F& Leptynia (Sixery, *01) Jox Locu-
stidae @ Ceuthophilus (STEVENS, '12) o 37 L, Locustidae DD Steno-
pelmatus (STEVENS, '09) @ 47 O=ZFDHKLTH & 5, PeHAND (25) 21 Phas-

midae D—FD Dizippus 7 5 H DD oogonia T, 60 ¥FEW~ThH s, KD
BrRT3IHbLbNH3251TD comting ZEREEIDEINECLIG, 2%

B O, =25 0~ VY ~QEBHPERORERBEYETI3DTHH
5, '
B o5 2B 20 LR 4 EREOMO I DIt o Th 5 L RKIEDR
WKHTINETH 3, '

I ofEmpEes (Figs 4-5 PL I)

MELZ AV 2 EufafEo> diploid complex ¥ B 5 7231z, follicle cell DYutafigd i
s 72, metaphase o equatorial plate ¥ B2 & kf& i€, HOEFIDHF
HIWEMROSA L B ThH S, JeBEEILEIC 58 8, 56 i telomitic
DR EiEc, B 2 @7 median fiber attachment ¥ #HoRKEL V
TGN ET 5 (Figs. 4, 5, PL 1), 3EHROYE §5 & gL Tlko
2Vs 23 X-chromosome X% Z2ZHIIWIACTH S, B HAHICTHT 5 sex-chromo-
some complex 3Fd 7 XOXX #chH 5

Il £—FBOME O LI (Figs. 6—9,PL I & Text-Figs. 1—3)

B—Ki I © metaphase DOYuEFRIZIER T condense 72 compact 71
mass THoO T, Ho tetrad OREEIID( BRA3HNHEL ., BELESG, early
diakinesis {T#H O TI%, i 6D compact chromosomes 3 FEFITH &l
tetrad DEEY I L THLIDTH S, text fignre © 1 K 22 TNk R
ZHEBHUK S, PELEBHOEITON T, 26 45D ring,, cross,, rod-
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tetrads 3 2REIT condensation %L € (Text-fig. 2, b), #Hicix metaphase
ICR.GL5% 57 compact % mass XA BDTh S,

‘metaphase @ equ- o
atorial plate [T A X% ] & ff ;} w ;
Yo 5 48 D BT, KX : |

RTG530 80 % » |
T AL S 5 b, RS § § '@ Al

R @ §5 E DRRIL
Aig L LELNS,
B & 42 29 oo Yutsfa
Y A~DHIMHE S
(Figs. 6—7, PL 1), 1
> X-chromosome (3.
WV EEEYLTH
b5, « LTLD ¥ FEL
precession D7eH»IT {@‘ Text-Fig. 2. a, b. Diakinetic nuclei; a, early

o 928 @@ tetrads L diakinesis, b, Jate diakinesis.

[l—@ plane {TRIIN L (Fig. 8, PL I KX Text-Fig. 3), spindle fiber 13
WLV D apex CHBLT, 20 apex I iF72h D pole (T3 |mit THF
Co ENLHD4ENTA T X-chromosome [ median fiber attachment YEEO
THHDTHS, |

Text-Fig. 1. Various forms of tetrads in diakinesis.

4 tetrads @ anaphase [T 3 daughter chromo-
somes DL B AL, LT V 27 ¥ LT spindle
fiber I3 &? apex ITKHFHL TH S (Text-Fig. 3), #if
L, THUEED V eEcixiz{, telomilic o # 4%
Yo fafgns spindle fiber D BEECHITEASL 23
DEZBELNBZIZDTH D, A~ UL anaphase
Yo 65 81X duality R RIS U ek Rl noOTh 5,
RO THEASHTIIEDOHMERH AN THTL DTH
5, ENbLE—58Lch T autosome o fiber attach-
ment (X telomitic ¢4 3,

o #5-—-/4r% anaphase [T 2ufaf8 > daughter
Text-Fig. 3. Early ana- complexes ¥ pole 23682 & Z“HDY: (4 §% B x
D B~ adaHiAS (Mg 9a, b DL T) s 20 48

view; x, the sex chromo-

some, T X-chromosome ¥ &AfhHlX 28 i< X ¥ & 2
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Zv, 8% o 7y 23 Xechromosome (T 9 v € reductional ¢ 3, X-
chromosome X FIZMDBEHAICL auntosome X [EEEICH] H07 duality ¥
WXL ThH D (Fig. 7a, PL. T K Text-Fig. 3), ' _

KA OEBIFCTCHE INTHI 5% NX-chromosome [ @ linkage
(Mantis, Ocuvy, "21; Gryllotalpe, PAYNE, '16), sk X-chromosome & autosome -
& D linkage (Hesperotettiz, McCruxa. '17), skISBGERS# X4172 autosome [
@ linkage (Brachytrupes, Tareissr, 31) 453, B EIFEEORIFO77HE D
BEATIEIEEYHORINEIZ(BEINLLO7%, O TENILHE
H ¥ 2468 numerical variation 3y B ot o 72,

IV B RBICRT DM Z R R (TextFig 4)

5 EEER o B iz 2 A2 X-chromosome X heteropyenosis 7 2 48 70 1
FITYHOT, 2O stage (TOROTEIETIHISHEKR S, Text-Fig. 4
IR L1 3% 51z svnaptic stage (d) o6, % Z D contour ZIHITK D TR

%, pachytene stage (e, f,

‘ 0 . ‘ “ h A D1 E B L B duality

AiF A, HoBE R
. ‘ - ‘ . ‘ . clongate X135, diplotene

stage (h, 1), confused stage

1 .
a,Ef?lfoﬁiritogifdfi‘?uSﬁlii?ffﬁlfieﬁio?éif;i?gf?3,"1"33; ok D iex s & Bk con-
synapsis: e, f,g, from pachytene stage: h, i, from diplotene dense L T contour 3
stage: j, k, 1, from confused stage: m, n, from diakinesis. A N diakinesis
(m, n) {2AS5&3dS5 metaphase ITHLNAZR5% V DL LHIIE2T
Kb, O X—thmnosome 13%01C nuclear membrane {Z attach U CHEEE

L, fhOMHE T ONTHIR S REEF)%4 vesicle XEAFHII A,

V SEZHBHEEO LR (Figs 10:13, PLT & Text-ﬁg. 5)

F—7EUT L O THAR 22 ZHEOMBIIROFE 5 4T A AR§iC interkinesis
D stage &5, BauMearRTNER ('04), Bruxerour ((09) (& Gryllus 1T C
interkinesis @RI X-chromosome 23 nucleus D4 4R % vesicle ¥ 1E3
HEYBELTHBL, ~X 71~ F o ~DBAICLEBERIREONSRS
12 Xeclass D#IfBIcH 2 T, X 1727 nucleus DRFEC heteropyenosis 0
REXZELTHIDATH S,

%~Fﬂﬁﬁt#fuuﬁ@$€ﬁﬂﬁgagemeMPMekﬁa z

D—X X ¥BUIDT 29 o dvads ¥ L (Fig. 10, PL. 1), iz X »
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S2nw 28 i dvads ¥BFT23DCTHS (Fig. 11, PL. 1 ), X-chromo-
some ¥R < fod dvads (LT telomitic -, Z o spindle fiber DB ER; L
il € radial (TEESIL Th B, £ L T free end X HICHEN TH LV
duality ¥ B¥ TH 5, anaphase 127 % & 4 dyads 1% fiber D% L T H 55
s HEEIL T pole 125t TATS (Text-Fig. 5), pbn43rgls. dvad 0¥ n 3
separation ¢ anaphase @ dau-
ghter chromosomes % pole 7

LR LG B R Y AR
HR G5 (Fig. 12 a, b, PL
),

X-chromosome [X D432
A T 3 median fiber attachment
¥# L, anaphase (T H2 Tk
B3 &2 124> autosome L& 5
st v :?ﬁé “L1os (Text- Text-Fig. 6. a, b. Side views of secondary sperma-
Fjo 0, X), 54 da,uo-htel- ph’(es tocyte anaphaees, X, the sex chromosome.

WZIRT B \ 3H Vshape HEoTH 5 (Fig 13, x, PL. 1),

#rgicix Xechromosome (34735 equational D334 2, X 345%

DRI, ZDTEDKB 728, £ autosome R &{NBR5THD

VI 3

1. oy fa §8 i 57 14, 56 {83 telomitic <X 1 {f median
DRIEE NV R ERSTET 5, HEafidko 1 fHo \' izl oTtHE
X5, #Hix XOtype Th 5,

2. HEOFHI (follicle cells) Izt €, 58 fHDYetfig i i’v{’\ b3, 56 @
telomitic ¢, 2 HOKFEHR ngdian @ V 2IRY@REHEET 5, H & KL
T, 22 2Vs A ch s HEIHATH 3,

3. F—AETRTL 29 oY @ B~ oins, 1o X 1V 5B
T, WLV @D apex LA id 72 F D pole [T L precession ¥ X 3§ (pre-
heterokinesis),

metaphase T3 tetrads DOREEIL R oLt w23, diakinesis T 65T
rings, crosses, rods o> tetrads ZIE Xi1 5, chromosome-linkage |3 &, &
P Qe ‘ o

4 E—SRDHR RO E TSRS AT 5, Ho—3 X ¥ 80 29 M
DR AL, Mk 28 (X &2 oRalBYEY,
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X %< dvads 3L T telomitic <, spindle fiber D& EiD L BN CAT
(. X & median T, ROE -SRI equational (2404 T4¥< .
(VIII, 1931)

*® E
FREAD [0 (3R KRB B E S BT L 2723 DT, WA T
B#OEY LT E530TH B, : |
HINRIZI2E~2 70~ VY ~DBELZLE L THEALLFIINTHRED
Diestravinena marmorata ». H. 13 D. japonica, Karxy 8 E LU %
LRV ET L, E L TAMDIERE. 2 EMIZ AR S 2 D¢, SCHELLEN-
) BERG (13) 2RI L UTHti7e D. marmorata 13, 13 BREKIZEBL 27 5 =
2 ¥~ Diestrammena (Tachycines) asynamorus, ADELUNG DIMTH B L ED T
AR
FRDOBANTFH 7 Ao TR X A ARRBREEI L 023D
T b,

(Résumé)

The chromosomes of Diestrammena japonica, KARNY.
(an orthopteran)”

By

Sajiro MAKINO

(5 text-figures and 1 plate)

Diestrammena japonica is a rare wingless orthopteran which helongs to the
family Stenopelmatidae. TUnder the old system of orthopteran taxonomy, it
was included in the family Locustidae. I have wished to study the ¢hromo-
somes of this insect for several years, owing to its interesting taxonomical
position among the following orthopteran families, Gryllotalpidae, Gryllidae,
Locustidae. This spring I had the opportunity to examine this material, some
thirty specimens having been collected near Lake Shikotsu in Hokkaido.

The study of the germ cells of a species belonging to the same genus has

1) Contribution No. 15 from the Zoological institute, Faculty of Science, Hokkaido Im-
perial University, Sapporo, Japan, :

-
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been ScHELLENBERG (1913). The observation of ScHELLENBERG, however, 1s
based on the spermatogonial cells, mainly on the behavior of the accessory
chromosome during prophase stages of the latter, while in the present study,
the chromosomes of both spermatogonia and spermatoeytes, and of the female
cells as well, have been investigated. '

The testes and ovaries were taken out of the live insects by vivisection and '
then fixed with FLEMMING’s strong solution, HERMAXN’s mixture, and
Freyaneg’s weak solution without glacial acetic acid. As the testis of this
insect is covered with a thin membrane, the best preservation of chromosomes
is only to be obtained when the membrane is broken by means of fine needles,
for the purpose of fast penetration of fixatives. Of the three kinds of fixatives
given above, the last one is favourable for preserving spermatocyte chromoso-
mes. Sections were cut 13-15 micra thick. For staining, HEIDENBAIN'S iron
haematoxylin with counterstaining of light green was applied.

I. The chromosomes in the spermatogonia

The chromosomes of the spermatogonial metaphase arrange themselves
radially upon the equator showing a rosette. The larger chromosomes take
their position always in the peripheral part of the spindle and the smaller ones
occupy the central part, surrounded by the former, as seen in Figs. 1-3, P1. L

After careful counting of well preserved equatorial plates, it has become
clear that the spermatogonium possesses 57 chromosomes, 56 telomitic, straight
or slightly curved rod-shaped, and 1 atelomitic V-shaped one, which lies always
at the periphery of the equatorial plate. Compared with the female diploid
chromosome garniture, the spermotogoniumn has only 1 atelomitic V-shaped
chromosome instead of the 2 Vs in the female cell, as stated in the next
section ; hence it is suggested that this pairless V-shaped chromosome would
be the sex chromosome. The sex chromosome complex, therefore, is a simple
XO in the male.

The weak affinity for basic dyses of the sex chromosonie in the metaphase
or the formation of a chromosome vesicle of the latter in telophase are very
often observed in orthopteran spermatogonia. In Diestra minena, however, both
of these conditions could not be observed.

As a rule, the spermatogonial chromosome number of orthoptera is not
more than 35, except in three cases. Two of the exceptional cases are 87 in

Leptynia (Sixgry, *01) and in Ceuthophilus (STEVENS '12), and the third is 47 in
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Stenopelmatus (STrveExs, “09). 57 in Diestrammena, therefore, is the highest
number ever known in orthoptera.”
II. The chromosomes in the somatic cells of female individuals
For confirmation of the female diploid chromosome groups, I selected the
follicle cells as the material on account of the facility of study.
Inthe epihtelium of the follicle several cells are in process of division, and
some of them are available for the purpose - -of counting the complete set of
chromosomes contained. In the metaphase plate we find constantly 58
chromosomes, 56 telomitic, straight or slightly curved rod-shaped, and 2
) atelomitic V-shaped ones, which seem to be a homologous pair (Figs. 4-5, P1. I).
These 2 Vs represent the sex chromosomes. as readily determined in com-
parison with the spermatogonial chromosomes.

III. The chromosomes in the primary spermatocytes

The. chromosomes of the primary spermatocyte show, in the metaphase, a
very condensed condition, in which the finer structure of the tetrads is not
clear (Figs. 6-7, PL I). In carly diakinesis, however, they evidently assume
various forms of tvpical tetrad nature (Text-Iigs. 1-2a); some of them rings,
some crosses and rods. In the latter period of diakinesis, the condensation
process of the tetrads advances and finally they become compact as seen in
'Text-Fig. 2,b.

The primnary spermatocevte metaphase shows 29 chromosomes, 28 tetrads
of autosomes and 1 V-shaped sex chromosome (Fig. 6-7, PL. I). Owing to- its
conspicuous precession the sex chromosome can not be arranged always in
the same plane with the auntosomes (Fig. 8, L. I & Text-Fig. 3), and consequ-
ently, it can be detected only by changing the focus, when the metaphase plate
is observed from a pole. When the anaphase complexes are viewed from the
pole, two kinds of daughter chiromosome sets become very clear, one showing
29 of X-class and the other 28 of no NX-class (Fig. 9, a, b, PL. I). This fact
indicates that the first division is reductional for the sex chromosome. The
anaphase autosomes are all V-shaped, composed of two monads joined at one
end where the spindle fibers attach (Text-Fig. 3).

The various cases of linkage between the spermatocyte chromosomes are

described Dby several authors in some species of orthoptera (PaynEe, ’16,

1) Recently Peraxnt ('25) reported a large number; 60 in the oogonia of Phasmid, Dizippus
but I am doubtful of his count nwing to unsgatisfactory preservation of the material.
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McCruNe, 17, 0cuMa, 21, Tareisar, "31).  So far as many materials are con-
cerned, these linkage conditions between chromosomes could not he observed,
although careful research was made.

IV. The sex chromosomes during the meiotic prophase

Text-Fig. 4 shows the various features of the sex chromosome during the
growing period. In the synaptic stage, it becomes rough in contour. It shows
its double nature in conspicuous clearness and becomes narrower during the
pachytene stage. But in the latter period of diakinesis, it takes smooth contour
and compact form by condensation.

The sex chromosome is closely applied to the nuclear wall through the
melotic prophase stages, without forming peculiar vesicle.

V. The chromosomes in the secondary spermatocytes

There are two kinds of secondary spermatocytes. One has the X-element
and shows. 29 chromosomes (Fig. 10, PI. I). The other possesses no X-
element, thus having only 28 chromosomes (Fig. 11, PL. I).

In. the metaphase, every autosome dyad appears as two rods éupe1*inmo$ed
with the inner ends, where the spindle fibers attach. Each chromosomes is s0
divided that it becomes two telomitic, rod-shaped daughter halves, resulting in
the separation of each arm from its joints (Fig. 12, Pl. I & Text-Fig. 5). The
sex chromosomne, on the contrary, divides into two atelomitic, V-shaped daugh-
ter halves (Fig. 13, x, Pl I & Text-Fig. 5, x). Throughout the metaphase
division and anaphase as well, the sex chromosme follows slightly behind the
autosomes. The second division is equational for the sex chromosome.

(17, August, 1931.)
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Explanation of Plate
All the figures of this plate were drawn at the level of the desk on which the nm,roscope was
set, with the aid of Abbe’s drawing apparatus under magnification in using- Zeiss apochromatic
objective 2 mm and compensating ocular K. 20, t. 1. 160 mn. x designates the X-chromosame.
Figs. 1-3..  Polar views of spermatogonial metaphase plates, 37 chromosomes.
Figs. 4-5.  Polar views of female diploid groups (follicle ce 1), 58 chromosomes.
Figs. 6-7.  Polar views of primary Spermacyte metaphase p]dt{:, 29 chromasomes.
Fig. 8. Side view of primary spermatocyte metaphase.
Fig. 9a,b. Polar views of the daughter sets of primary spermatocyte chomosomes in anapha% a;
X-class (29 chroms.), b, nq X-class (28 chroms.)
Fig. 10.. Polar view of secondary spermatocyte metaphase plate, X-class, 23 chromosomes.
Fig. 11.. The same, no X-class, 29 chromosomes.
Fig. 12 a,b. Polar views of the daughter sets of seco: wdary spermatocyte chromosomes in ana-
phase: no X-class, 23 chromosomes in each plate.
Fig.13 a, b. The same; X-class, 29 chromosomes in each plate.
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