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ON  AN  OVO圃 TESTIS1)FOUND IN A LARVA OF  

LOCUST, PODISMA SAPPOROENSE SHIRAKI. 

BY 

Buxo NATORI 

(With one Plate) 

一一一~＝－－⑮吋時ー一一一

In the suburbs of Sapporo, Podisma sapporoense SHIRAKI is found abundant-

Jy. During the investigation of chromosomes of this locust in 1927, I found 

by chance one c踊eof an ovo-testis in fifty males examined. In the adult of 

the insect, the size of the female is considerably larger than the male, but in 

the larva, especially in the early stage, the sexual difference can scarcely be 

distinguished by the body size. Therefore, identification of the sex of the larva 

is secured only by the external genital organs. By this method, it is ascer-

tained that the gynandromorphic locust under consideration is a normal male 

an appearance. 

In insects, many investigators such as }UNKER (Perla 1923), BoVERI (Bee 

1888), WHr百四G( Habrobracon 1927), MORGAN and BRJDG酪 （Drosophぬ 1927),

PEARSON (Katydids 1927, 1929), OMACHI fλfadaszemma 1926) and Ko悶 HAUSER

(Tltelia 1919) have already studied on the subject. Among others PEARSON’S 

investigabon is very important in the recent research of morphology of chromo-

somes. He found as many as three different types of appearance of the gynandro・

morphic individual which are otherwise normal in cytological condition. 

However, the frequency of the gynandromorphic individual is by no means 

great ; it has been described to occur in the Drosophila once in one thousand 

individuals and in the Ka句rdidsonce in five hundred individuais. 

The material on which I proposed to work cytologically was fixed in the 

strong Flemming’s solution, and cut into serial sections IOμ in thickness. They 

were stained with HEIDENHAIN’s iron haematoxylin. 
In the ovo-testis dealt with, a mass of ovarian tissue is attached to a testis. 

1) After CHENG (19叫 andMAKINO (1931）・

[Transact. SaPI同mNat.回st.Soc., Vol.沼IPt. 1, 1931] 



2 TRANSACTIONS 0:<" THE SAPfORO NATURAL HISTORY SoコETY

The diameter of the ovarian part measures about So::>μ while the size of the 

testicular part is normal, that is about five times as large as the size of the 

ovarian part (Fig. I). Both ovarian and testicular parts show apparently no 

abberant structure except chromosomes. 

The chromosome number of the normal male, as Prof. 0GUMA has studied, 

is 23 (Fig 2), and all of the chromosomes have telomitic spindle fiber attach-

ment, representing the so-called Hippiscus type after McCLUNG (1914). However, 

when I examined the chromosomes of the spermatogonium of this material, I 

found an astonishing fact that one is unable to account for without di伍culty.

In the spermatogonium (Fig. 3, 4, 5), the chromosomes are found always 

22 in number (even), instead of 23 as counted in the normal male. It suggests 

that the di能renceof the chromosome number in the spermatogonium is due 

to the linkage of some chromosomes which might be recognized by split ot 

constriction of chromosome, as known already in many animals. But in the 

present material, so far as observed, there is no abnormal split or constriction 

which indicates the traces of the association of some chromosomes. 

In the first spermatocyte, I found eleven tetrads of autsome and one dyad 

of sex-chromosome as found in the normal male, that is to say, it is to be 

analysed into twenty three univalent chromosomes as observed in the normal 

male. It is expected, therefore, that during the proph踊eof the first sperma-

tocyte division, the increase of one univalent chromosome will take place, but 

there is so far no trace of such phenomenon as to prove increase of chromo-

some number. 

In the second spermatocyte, two kinds of daughter cells are produced. 

These are the no-x-class and the x咽classnuclei. In the former there are con-

tained eleven autosomes and one sex-chromosome, while in the latter the sex曙

chromosome is missed. In both kinds of nuclei all chromosomes take the dyad-

form. 

The sperm formation is normal and the sperms fill the cysts, but in some 

cysts the spermatozoa degenerate and the epithelium of the cysts thickens slight-

ly more than usual. 

The ova found in the ovo-testis, have various sizes. They are all in the 

growth period and no ripe ovum is found (Fig. I, 6). The largest follicle 
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measu陀s250 μ x 120 μ in diameter and the smallest one zαJμ x 46μ. By 

high magnification, I found in the ovum the cytoplasm which c;:ontains deuto-

pl白inicgranules, and a large vesicular nucleus {Fig. 7). 

The nucleus contains a loosely訂rangedkaryotin network and one nucleo-

lus, in which some irregular karyotin granules are observed. 

Many degenerating and degenerated ovarian follicles are observed beside 

a small number of young follicles (Fig. 6). In all the follicular epithelium of 

the ovo-testis, many cells are in the process of cell division, but they are flat 

in shape, instead of having reached the stage in which the cylindrical epithe・

lial cells are found. Some of the follicles have degenerated already at this 

stage. 

Briefly, in the ovo-testis found in a larval locust, the spermatogonia lack 

one chromosome. In spite of this fact, spermatogenesis is accomplished and 

ripe speromatozoa are produced abundantly. The development of the ovum, 

on the con仕・ary,is retarded greatly as compared with the spermatogenesis and 

they are all seen degenerating. 

It is a pleasure to acknowledge here my deep indebtedness to Prof. K. 

0GUMA by whose suggestion this work was undertaken and under whose help-

ful supervision it was finished. 

E・romthe Z.oologi伺1Institute, 

Faculty of Agriculture, 

Ho地aidoImperial University，白1pporo.
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E玄.planationof figures. 

Fig. I. Showing the ova-testis. The spermatozoa in the cysts and the largest 

vesicular follicle in which a nucleus with one nucleolus is located. 

Photomicrograph. （× so). 

Fig. 2. The metaphase of the spermatogonia in the normal individual. Show-

ing the twenty two autosomes and one sex-chromosome. Drawing; 

( x 2500). 

Fig. 3. The metaphase of the spermatogonia in the gynandromo中hieindivi-

dual. The same number of chromosomes as in Fig. 4, 5. Drawing. 

( x 2500). 

Fig. 4, 5. The metaphase of the final spermatogonia in the gynandromophic 

individual. The even chromosome number (22) and the slender forms 

ぉ comparedwith those in Fig. 3 are $hown. Drawing. { x 2500). 

Fig. 6. A part of the ovary in the ovo-testis. cd, cell division of the follicular 

epithelial cell. yo, young ovum. df, degenerating follicle. nl, nucleolus. 

Photo. ( x I 50 ). 

Fig. 7. A vesicular follicle. dg, deutoplasmic granule. fc, follicular epithe-

lial cell. n, nucleus. y, yblk. cd, cell division of a follicular epithe-

Hal cell. nl, nucleolus. Photo. ( x 550). 
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摘 要

アジ守グラフキバッタ （Podisma sapporoense SHIRAKI）の

幼虫に見出されたる ovo・testゐに就て。

名 京 震 光

余は 1927年．札幌近郊に於て普通に見られるア :;1－.－グラフキバッタの染色慢の際費量に従事し

れ。其付料中1：外観は正常の堆であるにも係らi'ovo-testisを有ナる個体を遇然襲見しれ。元来a信
雄同慢の個体l:t極めて稀に後見されるもので果娠では千個体中に－.－会新では五百傭体中1：一位。
割合に存在ナると報告されてゐる。

余の材粍に於ける ovo-testisは普通大の testisに略 800μ.の直径を有ナる卵巣Z砲が附婚してゐ

るものである。之を細胞事的に観察した所が綿原細胞に於て染色体が一個不足してゐる事貨を量産見

し？と。ア :;:1....ダヲアキバッタの締厩細胞に於ては二十三備の染色体を見るぺきであるにも係らず二

十二個の偶数である。共中一倒は位染色体で他は常染色体である。然るに精母細胞に於ては十ニ個

の染色体を見との中一個は dyadformの性染色体で他の十一個は tetradformの常染色体である。

して見ると第一分裂の前期に於て univalentの染色体がー偶槍加されてゐるfきである。其島で想像

され急事は精厩細胞の染色体IDlinkageである。然C余の観察し得た範囲では此の現象を詑明ずる

に足る染色体IDspilit又は constriction.等の痕跡を見出し得なかった。叉第ー分裂の前期lこ於ても

染色体の有加を霞ι得る様tt.現象を見ない。
績の知《染色体の異常があるにも係らず精息宣量生は、各分裂の中期の染色体の問列が多少不規

則である外は何等差支な〈遂行されcystlこは成熟乙7：精虫が党議じてゐる。之に反し卵議に於砂る

卵子の愛育は精虫のそれに比し準かに遅れ未だ成熟せる卵子を見ないのみならずftlこ形成さttぷ卵
子も退化の運命を辿ってゐる畿に観察される。

〈北海道帝回大事農事協動物事段重〉


