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第 13回談話会(蒲郡)会記

開催地 愛知県額田郡幸田町遠望峰三河ハイツ

期 日昭和52年 8月20日(土)・ 21日(日)

日 程 8月 20日、午前 10時 20分頃高岡・大木・岩井)113名会場に到着、諸準備K取り

かかる。参加者の大部分は 12時30分蒲郡駅K集合、三河ハイツのマイクロパスで会場K到着、数名

が個別に参集した。参加総数22名、講演題数9。今回は特に米国モンタナ州立大学教授ピツシャ一夫

妻も参加された。午後 1時45分から 5時まで一般講演4題とピツ γャー教授の特別講演を行う。 6時

3 0分より午後 11時過ぎまで、会食懇親会を行う。大鼓など叩きながら各種の歌を令唱し、盛大な会

となョた。

8月 21日、午前 9時より総会に入り、来年度開催予定地・世話人を決定し、講演要旨集の処理方法

等を決定(前回分については前例通り、今回分は印刷その他を大木が担当)。午前 10時より 2日目の

一般講演に移る。途中 11時 30分ビツツャ一夫妻と安藤氏が関西方面へ出発のため、講演を一時中断

したが、 1 2時 30分、予定した講演をすべて終り、昼食後解散した。
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第 13回講演要旨

プライアシリアゲ'Panorpapryer i 

MacLachlan (長題詩〉の幼車践の

藍子発生

安藤 裕(筑波大学管平高原実験センター)

鈴木信夫(筑波大学生物科学系)

完全変態昆虫類中、最も早く分化したと考

えられる長麹自の発生については、今日まで

ほとんど知見がない。そ ζ で、今回は長麹目

で特に興味深いこの虫の幼虫程が真正の;複眼

であるか答かを確認するために、盛子発生を

プライアνリアグ Panorpa pryeri 

MacLachlanを材料にして観察してみた。

プライブ γ リアグの卵期は、約7日(21匂

であるが、幼虫寂は産卵後48E!嘆から、頭

部両側jの外)ff葉のHE厚(将来の眼域)と共に

分イじがはじまる。図11;:1;、やや発生が進んだ

産卵後 58の限域で、透明の部分が晶子体

(CrC)、潟還の結騒が、分化I=tの欝摸締結

( RC)、色索細胞などである。また、 この幼

虫娘原基と第 1大脳の視襲を結ぶ後網膜神経

繊維(PRF)が見られる。君主卵後 6日(関 2) 

?となると晶子体・構摸締結はさらに発逮し、

角模原細胞 (CoC)やゼンパー氏細抱(SeC) 

も分化し、それぞれの個限脅明瞭に識別でき

るようになる。 1際化直前(図3)の幼虫では

鍾娘各部はさらに発達し、丹錐形の晶子体の

下?と梓状体(R)が、また幼虫躍の表}欝には

角膜(C )が形成される。騨化直後の幼虫限

は、色素細胞の色素も濃くなり、約 30の偲

設が完成し、機能的な複線となる。密6は1

令幼虫の頭部を示したものである。

以上、プライアシリアグの幼虫限の発生過

程の概絡を述べた杭 ζれは紛らかに、他の

主主虫で知られている複線形成過程と胃様で、

側単眼の形成過程とは、大そう異質なもので

あることを、広趨闘のへビトンボ・ネグロセ

ンブ l}，~趨 g のキパネツノトンボ、鱗趨 g

の最も原始的なグループに属するヒロコバネ

の幼虫眼と比較して説明した。

ヨーロッパのνリアグムシの l種P.c om-

munis L. の幼虫眼が複限であることは、

ままにBIERBRODT(1943)が報告してい

るが、今回の臨子発生過程からも、シリアグ

ムγの幼虫眼が複眼であることが確かめられ

た。一般に幼虫期に複眼を持つ昆虫は不完全

変態類iζ罷られており、完全変緩類の主主虫は、

複眼のかわりに、側単眼を持つことは周知の

ことである。ところが完全変態類中でシリブ

グム γ類の幼虫は171汐i的?と複眼を持つ点が極

めて特異告さである。ジヲアグムシ類の幼虫が

土中にトンネノレiJ:'掘り生活するにもかかわら

ず、不完全変態類の幼虫のように、発達した

複眼を持つという事実は、完全変態類中、最

も古いグループのーっと考えられるこの昆虫

の系統を考察ずるよで重要なことであろう。

500μm 

A: antenna， CE: com-
pound eye， M: mandi-

bl号.
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第 13回講演要旨

ガロアムシの視覚器官

長島孝行(東京農業大学昆虫学研究室)

後閑暢夫 11

日本で最も一般的な G.nipponensis

の眼の微細構造を観察した。眼は 38個の個

眼が楕円状n::ラフに集合して形成されている。

娘域の表面には体壁と同様の多数の小孔があ

り、そ乙からロウ物質と思われる「カラ草」

状の構造物が生じている。角膜は両凸レンズ

状を呈しているが、一般体壁同様 por e 

c a na 1が存在し、角膜レンズとしての分化

の程度は低いものと思われる。

第 13回談話会(蒲郡) 参加者(A B CJI頂)

安 藤 裕 筑波大学菅平高原実験センター

後閑暢夫 東京農業大学昆虫学研究室

芳賀和夫 筑波大学生物科学系

伊藤富夫 静岡大学教育学部生物学教室

伊藤義昭 愛知医科大学生物学教室

岩井 川 幸 生 名古屋大学教養部生物学教室

近藤昭夫 東邦大学理学部生物学教室

松崎守夫 福島大学教育学部生物学教室

宮 慶一郎 岩手大学農学部応用昆虫学教室

宮川幸= 学習院中等部

長島 孝 行 東京農業大学昆虫学研究室

大木健市 名古屋大学教養部生物学教室

岡田益吉 筑波大学生物科学系

佐藤 茂 東京農業大学昆虫学研究室

関 口 晃 筑波大学生物科学系

高岡 実 愛知学院大学生物学教室

回 中正弘 岐阜市 加納高等学校

視細胞は個眼』とより数は一定ではないが、多

くの場合 12個よりなる。乙れは上下2層 K

分れて配列されており、それぞれにラブドメ

アーを有し、集合型のラブドームを形成して

いる。ラブドメアーのmicrovilliは自己

列が不規則で基部lとおいては、非常に乱れて

空胞状を呈している。色素細胞は primary，
secondaryの明瞭な識別ができない。

Prof.S.N. Visscher 米国モンタナ州立大

ProLP. Visscher 11 

矢 島英雄 茨城大学理学部生物学教室

山崎柄根 埼玉大学教育学部生物学研究室

安 富 真 澄 愛知医科大学生物学教室
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第 13回講演要旨

ヘピトンボの発生、特!こ峰子の発生にともなう外部形態変化について

宮川幸三(学習院)

主主翼滋 (Megalopt邑 ra)の発生iと欝ず

る報告は 8TRINDBERG(1916)とDUBO

18(1938)のセンブリ (8ialislutaria 

L.、センブザ科)Iζ関するものがあるのみ

で、より原始的なヘピトンボ科については全

く研究されていない。

演者は 1976年 8J:l27日、東京都下幾

多摩町でヘビトンボProtoherm白自

grand i s TffiHすBERG 1 O、2~字を夜

間採集し、さき夜 1~ が数百綴の卵を重量んだの

で、それをもとにして、本績の発生の観察を

行いつつある。

卵殻は簿く、初めは透明であるが後に着色

するとともに不透明になる。この場合も流動

パラフィン?と授けると透明イじするので、生卵

の観察はこの方法によった。間定は FAAIと

より、切片は通常のパラフィン法、染色は

MAYERのベマラウムと二五オシンを用いた。

盛期は蜜溢 (24Oc土4Oc)で13 Bであ

った。以下笹子の外部形態変化を略記する。

第 1B 受精、卵割

第 2日抱怪"-'Jlli帯形成

第 3B Jlli織の伸長、体節化開始、膝j摸形成

完了、付篤肢出現

第 4日 卵殻着色(前極腹側fζV字状白線)

第5日 睦子反転開始

-4-

第 6B 頭部の形態形成概始

第7臼 限の形成開始

第ト9日眼の着色強化、背部閉鎖、付属肢

の罷節形成

第四日付属肢ほほ完成

第 11日経脱皮

第 13B ~浮化、卵殻のV字状臼殺が絞れて怪

子(幼虫)脱出

へどトンボ喜界は腹側4とやや突な丹箆形(長

さ1.25IHm、直後 0.53IHm) 1:.、言言穣に多数の

卵門をもっ大きな突出部がある。この形はセ

ンブワのそれに酷似する。発生の様式や経過

もセンブリの場合と同様で、それぞれ金座期

を同一基準にとって比較すると、胞Jlli期がヘ

ピトンボでやや長いほかは両者ほとんど差が

ない。特;ζ初期佐帯の位畿と形状、羊膜橋の

発生、臨膜の形成過程は両者でよく似る。ま

た、感撲の完成が遅く経務に体節化が開始さ

れた後である点はJl!if;麹自のクサカグロワ

Chrysopa peria L.(BOCK 、1939)
とも似る。怪子反転が綾部後端K始まり前方

lζ及ぶ様式は、脈麹自 (BOCK、1939)、ト

ピクラEl(PATTEN、1884;MIyAKAWA 

1973)、ノミEl(KE8SEL、 1939) の

場合と類似する。



第 13回講演袋旨

ヒシモンユスリカ (Chironomussamoensis Ednards)発生初期目玉後端への

紫外諜照射による双頭経 (Doub工eCe予halon)影或

矢島 英雄(茨城大学理学部生物学教室)

著者は先?とユス号カ発生初嬬懸の卵蔀部、

J!is後部に対するその側方よりのuv照射より、

それぞれ双腹腔 CDouble Abdomen)、

双頭症 CDouble Cephalon)を得たが、

それらの出現鎖反はそれぞれ最高 22.2鋭、 5.2

9彰と立まかった('64)。

その後Kalthoff & Sanderド 68)

はユスリカの一種 Smi t t i a s p e c .卵で

著者と同様の方法で双腹展会得ることに成功

し、さらにKa1 t h 0 f f ( ， 6 少~'76 )はそ

の後の一連の研究より、 i ) UV処理後の低

温飼育 (80C)が双腹座出現頼度を高める ζ

と、逆に云えば高温飼育 C24 OC)ではUV効

果が無くなり正常盛?となってしまうので、こ

の現象を滋夜間復吹 Thermoreversion"

と呼んだ。 ii)双腹妊形成(;t極細胞形成以前

から、 Pre-blastoderm期(Syncytial

blastod母rm.s t. ?)にかけて得られ

ること o iii )その効果標的は前半 1/4以内

の卵表層の核以外の部分に存在すること、 iV)

奇形形成の作用スベクトノレlま280nmVCpeak

があり、 260nI浪花肩がみられること、およ

びRNase処淫が効果あることから、ターグ

ットは RNPであると考えるに至った

CKandler-Sniger & Kalthoff， 

'76)0 v )しかしながらこれら一連の研

-5-

究のやでも繰返し述べているように、双頭竪

CDouble Cephalon)の形成にはつい

に成功せず、彼の闘いたユスリカ環節パター

ン形成の説明図式は不完全なものに終ってい

る(Ka 1 t h 0 f f， '7 6 )。

今臨著者は双頭膝を従前より高額笈で得る

こと?と成功したので、ここに報告するが、そ

れは、 i ) UV  による処理i時期が極めて限ら

れる ζ と、核移動後 10~30 分の範関内にあ

る。 ii)照射方法は卵後方よりとした。 iii) 

UV処理後Ka1 t ho f nとより培養温度を低

くすると双頭膝出現頼度が高まる。すなわち

乙の場合にも双腹JfE形成の場合と閉じく、

処 Thermoreversion"の現象が認めら

れる。 iV)高率で光回復する。この点も共通

である。以上より双頭佐・双腹腔形成?と関す

るUVターグットは共通である乙とが考えら

れる。しかしながら、その紹かい点で、は長応

行動?と差がみられ、この差が頭部形質、腹部

形質決定lとつながるのであろう。



第 13回講演要旨

ショウジヨウパエ極頼粒分画の分離

I 。分画の性状

岡田 益吉(筑波大学生物科学系)

極細胞形成および生殖細胞決定をおこなう

物質はどこに存在するかを明らかにする目的

で、卵の homogenateを分画し、上記の

能力のある分画を bioassayを使って選択

した。その結果、 27.0009 1時間遠心で沈

澱する分画が最も強い極細胞形成能があるこ

とを発見した。この分画の持つ性状を研究中

であるカえその一部を報告する。なお、この

研究は上田竜(筑波大、 DC 3年)、仁木雄

三(筑波大、 DC2年)が私の指導の下にお

こなったものである。

第 13回談話会

昭和 52年 8月 21日

愛知県幸田町

三河ハイツ

物線機 <1'漫媛 、多
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第 13冨講演婆旨

カプトガニの体節増加臨の実験的形成

伊藤 富夫(静路大学教育学部生物学教室〉

欝口 晃一{筑波大学生物科学系〉

Cytochala邑in Bや αー 1ipoic 

acidなどによる処理で、カブトガニ怪?と体

節数の減少がみられること号、以前、当会?と

おいて報告した(19 7 4~1 975 )。今回、逆

?と体節数の多いカブトガニ臨与を実験的に形成

できたので報告する。

1 ) NaHC03による体節矯加匹:

NaHCOgを含んだ海水による処理で、体節増

加経が形成された。この体節増加s:fは、頭胸

部最後の第s体節のあとに、さらに付属絞殺

伴なった 1つの体節をもっていた。増加した

体節は、第 6体節の後側K新たにできたもの

のみで、他の体節部がふえたものではない。

増加した体節は疲藤程度のものから、完全と

いえるものまであったが、完全に近い増加体

節の付属肢は頭胸部第 6肢と問様な形態をし

ていた。

濃度 O.lMが、もっとも有効。 O.OlM

以下では正常に発生し、 0.2M以上での処理

では発生が進まなかった(処理時間 :24時間

発生段階;体節出現期)

処理時爵: 葱しい形態形成運動がおわり、

体節構造が出現してくる時期 (Stage 12) 

K有効であり、他の Stageでの処理では生

じなかった。

出現類度: 最適の条件で、約20 ~援の喜界

で生じた。

NaHC03の各構成イオンのうち、有効な

ものはC03 イオンであった。 C03 イオン

ば、エネルギー代謝系の持制作用やCa十十イ

オンとの結合作用などの働き与をするといわれ

るが、エネノレギ一代謝の Inhibitor類で

の処理では、休館増加駐は生じなかった。逆

に、 Ca++イ*ンI;:J:NaHC03の体節主義方括経

を生じさせる作用を抑たまた、 Ca十十fr日時

海水IζCa+十イオンのキレート斉IJEGTA.a
加えたものによる処理で、休館増加経が形成

-7-

された。これらの点から、 NaHCOaの体節

増加怪の形成作用は Ca++弓オンをカブトガ

ニ尽から奪うことに基づくと考えられる。

2 ) Ac t i n omyc i n D による体節増加

臨: 体節の増加は、 Actinomycin D 
?とよる処理でも生じた。 ζの場令の体節の増

加も、頭胸部の最後端Eζ付加して、腹部との

問?とわりこんだ形でおきていた。 ただしほぼ

完全な増加体節の付属肢は、第 6肢と同様な

形態をしたものの他、ヱラ状の構造物をつけ

た絞もあった。また、増加した体節数は 2つ

のものもあった。

濃度 1~10μ fJ/制の処理で有効であ

った。{時罷:24碍題、 発生段階:体節

出現期)。

処理時間 24時聞が最も有効であった。

(濃度:5μ9/材、発生段階:休館出現期)0 

発生段階: 饗しい形態形成運動?とよる軽

域の伸長がおわり、体節構造が出現してくる

時期 (Stage 12)に有効であった。

Actinomycin D による体節増加経形

成の原~(立、考察の段階でない。また、 Na 

HCOgによる増加脹と Actinomycin D 

による体節増加肢の原因の関連性も不明であ

る。

なお、 PuromYcinや Cyclohexim id患

などタンパク合成阻筈剤、 Hydroxyurea 

などDNA合成阻害斉iJでは、体節増加s:fは主主

じなかった。



第 13回講演要旨

カイコ卵の初期匪形成の電顕的観察

I.成熟および受精

宮慶一郎(岩手大学・農学部)

産下直後のカイコ卵の構造および精子の侵

入?と伴うその変化を電子顕微鏡で観察した。

卵殻は既に知られているように外、中、内

の8層からなるが、卵門部では外層の他に海

綿状構造の内層をも欠除している。卵殻の直

下には電子密度の高い層状の卵黄膜があり、

これと卵細胞膜との聞の広い"膜間層"1乙は

多数の不規則な高電子密度額粒が散在し、こ

れは卵門部において特K著しい。

卵細胞膜に包まれて周辺原形質層が存在す

るが、光顕的にも一様の構造ではなく、比較

的薄い層の所々に大型の好塩基性頼粒が散在

している。電顕的には細胞質礎質の薄層中に

はミトコンドリア、リボゾーム、少数のグリ

コグン穎粒、脂質小滴等が含まれ、好塩基性

頼粒』ζ相当する部域には、ミトコンドリア、

オオカマキリ精子の微細構造

岩井川幸生(名古屋大学教養部生物学教室)

浦川末ー(三ク日高等学校)

大木 健市(名古屋大学教養部生物学教室)

カマキリ類では生殖細胞がどのようにして

つくられるかをテーマに研究をつづけている

が、今回はその一環として精子の微細構造に

ついてのべる。

9月上匂にはすでに貯精嚢に完成した多数

の精子が含まれている。これらを材料とし定

法通り試料をつくり観察?と供した。材料の採

集?と際し貯精嚢-a切開したが、乙の時、嚢の

外iζ塊りとなって出た精子も観察した。貯精

嚢Iζ残っていた精子と違いはなかった。

精子は頭部(先体あり)、頚部、尾部から

成る細長い紡錘型をしている。先体の長さは

20μm以上に及はその巾は先端の 80nmから

JI頂次太くなり最大 0.3μm1唱すゐ先体の表面

には 10nmの巾で全域に糖衣様の物質が存在

しており、これによって二 40(}--"-5 0 0匹の精子

が頭部先端で相互に接着させられているよう

にみえる。貯精嚢内にあっては上皮細胞の徴

紙毛と ζの物質奇介して接している。さらに

中には 8nmの周期を示す縞状構造がみられる。
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リボゾーム、組面小胞体の集積が多く、その

他小管状構造を含む小体、多胞体様構造、厚

摸頼粒等が含まれている。これらの小器官、

特に小胞体、 リボゾーム、 ミトコンドリアの

形態や分布に卵域による差が認められる。

精子の侵入に伴う卵表層の構造の変化は最

初卵黄膜と膜間層頼粒Iζ現われ、前者は著し

く薄くなり、後者は卵前極部から消失し始め

る。続いて周辺原形質中の好塩基性頼粒が崩

壊し始めるが、これは電顕的には小胞体集積

の展開として認められる。

以上の結果から、精子の侵入と卵黄膜、膜

間層との関連性、卵域による構造の差異と匹

盤葉期における細胞分化の問題追求の可能性

が示唆された。

先体は acrosome spaceを介して核に

連続している。

核は長さ 60μm 以上で、巾は最大 0.36μm

になる紡錘型で高電子密度の物質からできて

いる。核の中 1<:: 巾 0.4~0.4 6nmの、より電子

密度の高い部分があり、縦断像では長軸方向

に平行K走る線状にみえる。核後半部は中程

度の電子密度の物質 CNuclear mantle) 

によってつつまれながら、中片相当域 CCentriole

adjunc t)のところまで細長く伸びて終る。。ntrioleadjunct部はおよそ lμmあり、

electron transparent space、中程度の電子

密度の部分、 N;Iclearmantleの後端部、軸

繊維よりなる。中心子は認められていない。

尾の基部は典型的な 9+9+2型の軸繊維の

配列を示す。その周辺にミトコンドリア由来

の構造があり、その中には electrontransparent 

spaceがみられる。尾の巾は最大0.45μm1<:: 

も達し、末端になるにつれ、細くなり数本の

軸繊維がみられるだけである。



EXPERIMENTS ON THE EMBRYONIC PHYSIOLOGY OF THE BIG 

HEADED GRASSHOPPER，!1ULOCARA ELLIOTT1 ( Thomas ): 

ORTHOPTERA， ACRIDIDAE 

S.N. VISSCHER 
Department of Biology， Montana State University， Bozeman， Montana， 
U. S. A. 

INTRODUCTION 

The big headed grasshoper，ヰ己記ほと斗斗泣.:li.， inhabits rangelands 

and prairies of the Western United States aI1d Canada and is considered 

among the most important pest species of these areas because it feeds 

upon a native，wheat grass， AgropyrOIE法主恥 aperennial species fed 

upon by domestic cattle.ム・ 4斗己主iis monovoltine， having but one gen-
eration per year， with the egg stage overwintering in obligatory dia-

pause. The sexes are dimorphic， the male being slightlyぉmallerthan 

the female. Hatching from the egg generally occurs after mid-April 

and there are five nymphal instars which develop during May and June. 

The adult molt may take place during the last week of June or as late 

as the end of July depending upon the climatic conditions of the year. 

My research， which is sponsored by the Montana Agricultural 
Experiment Station， has been concerned with various aspects of the 
embryology of土・ 4且旦!.i.initially with developing a staging criteria 

for the external morphogenesisand with study of the histοlogy of embry司

ogenesis. More recently my research has been concerned with， factors， 
intrinsic and extrinsic， which affect the physiology of embryonic develop時

ment. In this presentation 1 would like to tell you something about two 

aspects of my research: first， about experiments dealing with the 
effects of maternal environmental factors which affect the embryonic mor山

phogenesis， and second， concerning experiments which give evidence 
for embryonic hormonal control of certain developmental events， in 
particular the embryonic diap企use.

1. EFFECTS of MATERNAL F ACTORS on EMBRYONIC DEVELOPMENT. 

A. External Morphogenesis. 

The external morphogenesis ofム・品斗以斗 wasdescribed in 27 

discrete stages beginning witli Stage 1 when a circular disc appears 

at the posterior or hydropyle end of the egg at about seven days at 2うOC.
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Pre-diapause development req uires about 40 days at that temperature， 

with most embryos entering diapause at Stage 19. A survey of eggs 

collected from wild popu1ations during the winter showed that many em-

bryos overwinter in younger deve1opmenta1 stages. When these 

"retarded" embryos were sectioned and studied histo1ogically， no mi-

totic figures were present indicating that that aspect of their deve1op-

ment was similar to norma1 embryos which overwinter at Stage 19 in 

diapause. Embryos which fall behind the usua1 pattern of deve10pment 

a1so occurred in 1aboratory populatiops where temperatures have been 

optimal for their continued deve10pment. This finding led to investiga-

tions to 1earn the causes of such wide variations in the rate of embryo-

nic deve10pment of this species. 

B. Materna1 Aging. 

Since wide variation in the rate of embryonic development was found 

in embryos reared under identical conditions， it was specu1ated that 
perhaps there were factors transmitted to the embryo through the cyto-

plasm of the egg by the female parent which could affect the rate of 

embryonic growth. The effects of maternal aging were first to be in-

vestigated. Fifty pairs of nymphs were reared to adulthood and sepa-

rated at the day of the imaginal molt into sing1e pairs. The egg pods 

were collected daily and incubated to 30 days of age at 2ラOC. Eggs 

were fixed in Bouin I s solution and stored in 70係ethano1until their 

embryos were staged and body length measurements taken according 

to criteria for this species (Van Horn， 1966a). When the stages of 

development of these sibling embryos were plotted against the ages 

of their fema1e parents at the dates of 1aying， a linear re1ationship 

was found. Likewise， body 1engths of embryos plotted against mater-
nal age at the dates of 1aying gave similar curves and regression 

coefficients. Embryonic deve10pment was found to proceed at a 1inear 

rate of increase with the aging of the fema1e parent until she reaches 

3ラー40days of age. At that time the rate of deve10pment of the embry-

onic progeny declines. The first eggs of 49 out of the 50 pairs of 

adults were sterile， and. in some instances， a1so the 1ast eggs 1aid 

failed to deve10p viab1e embryos. When the distribution frequency of 

stages of embryos were p1otted， it was found that aboutう係 ofthe 

embryos attained each of the pre-diapause stages of development， 

-10一



giving a linear pattern rather than a maximum frequency at Stages 12向 14

usua11y found. 

C. Adult Photoperiod and Rearing Density. 

In the fo11owing year， a similar experiment was conducted with...s... 

ヰ斗以.!ico11ected as nymphs from a popu1ation near Decker， Montana. 

In this study the parenta1 adults were reared under contro11ed condi-

tions of dayle昭 that two different densities: either 10ng (16 hours) or 

short (8 hours) daylengths， and with either one or t明 pairsper cage. 

When the distribution of stages of embryos were plotted with maternal 

age at the date of laying， significant differences were found in the rate 
of embryonic development between the different parenta1 environmental 

rearing regimens. 30-day叩 oldembryos from females reared un_der 

10ng dayphotoperiod with one pair per cage had a mean stage of 8. 

Those from parents reared at long days with two adult pairs per cage 

had a mean stage of 9.5; those with parents reared at short days， one 
pair per cage has a mean stage of 10 and those with parents reared under 

short day conditions with two adult pairs per cage had an average stage 

of 11. These data demonstrate that parental day lengths and density 

have importanteffects upon the rate of embryonic development of the 

offspring. The evolutionary advantage may be that embryos laid 1ate in 

the fall under short day conditions will deve10p rapid1y， reaching dia四

pause in a shorter period of incubation than embryos 1aid at the begin-

ning of the laying season when day1engths are 10ng and there is amp1e 

time to deve10p to Stage 19 before winter conditions prevaiI. 

D. Changes in Fecundity. Egg Viability and Rate of Development with 

Reduced Parenta1 Rearing Temperature and with Popu1ation Source. 

Because embryonic deve10pment inム・ elliottiwas found to be a 

sensitive indicator of parenta1 environmenta1 factors. it was decided 

that the numbers of eggs produced and their percentage of viability 

cou1d perhaps be useful predictive agents for the vigor of wild popu四

1ations of grasshoppers over a period of years. To this end， six wild 

popu1ations of今斗込旦.li.were chosen for study and from 1968 until 

1975 a representative samp1e of 10四 15pairs of adults were reared 

as sing1e pairs under two temperature regimens (18叩 24.50Cand24.5 

to 290C). T、heiregg pods were collected daily， incubated to 30 days 
of age at 250C， then fixed and their embryos staged and measured. 
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It was found that the lower temperature regimen caused greatly reduced 

fecundity and also reduced the percentage of viable eggs produced. 

It was learned that similar patterns of fecundity and viabillity were 

present in the populations from Townsend and Simms， although these 

are isolated from each other by approximately 7ラmilesof mountainous 

region， and that two other populations， those from the O. W. Ranch 

and Decker， likewise had similar patterns of reproduction and viabili-

ty. Since all parental pairs were reared identically each of the eight 

years under laboratory conditions， changes in fecundity and viability 
which differed between the four populations had to result from differ-

ences present in the nymphal insects which carried through to their 

embryonic offspring. The mean stages and lengths of embryos from a 

given population were to found differ significantly from year to year and be-

tween populations in a given year. It was questioned whether there 

could be changes in the quality of the host food p1ant of the nymphs 

.which could so influence the parenta1 fema1e that her reproductive 

performance might differ signficantly from that of her offspring and 

that of their progeny. Trends of reduced viability and fecundity were 

observed over periods of severa1 years in given popu1ations ，and 

those traits were strong1y corre1ated within a given year. 

E. Effects of Parenta1 Host P1ant Rearing Temperature on Embryonic 

Deve1opment. 

An experiment was begun in 1976 to test the effects of the host 

p1ant rearing temperature upon the reproduction and viability of eggs 

of the grasshoppers feeding upon it. Two groups of 1ラsing1epairs of 

A・己且公且 wererear，ed according to standard methods and fed grass 

from a field site near Bozeman as in previous years， with one under 
"hot" .and the other under "cold" conditions as before. Other groups 

of 1ラpairseach were fed grass transp1anted from a fie1d site near 

Red Bluff Experiment Station into the insectary and reared under the 

same "hot" and "co1d" conditions as the adult grasshoppers. When 

the fecundity of adults reared in the "hot" environment and fed grass 

reared at different temperatures was compared， it was found that 

those grasshoppers ，fed grass raised in the "co1d" environment 1aid 

significantly greater numbers of eggs than those fed either field grass 

or "hot" reared grass. And further， the viability of the eggs was 
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greater in groups fed grass reared in the "co1d". One of the popu1a-

tions under study， that from Townsend， Montana， had fema1es with 
shorter life-spans in the group fed "co1d" reared grass. It was necess-

ary， therefore， to compare the fecundity of the different feeding regi-

mens in both popu1ations by ca1cu1ating the reproductive success in 

terms of the mean number of eggs laid per day of adult fema1e lifespan. 

When these data were obtained it was found that fema1es from Decker 

fed "cold" grass 1aid an average of 1.04 eggs per adult fema1e day of 

1ifespan， while those fed "hot" reared grass 1aid .65 eggs per day and 

those fed on fie1d grass 1aid .71 eggs when all adults were reared in 

the "hot" environment. In the Townsend popu1ation fema1es fed "co1d" 

reared grass 1aid .64 eggs， those fed "hot" reared grass，ラ8eggs， 
and those fed fie1d grass 1aid .60 eggs per fema1e adult day when 

adults were reared in the "hot" environment. When the adult fema1es 

were reared in the "co1d" environment， their reproduction was sig-

nificantly reduced， yet the effect of feeding grass reared in the "co1d" 
environment was still apparent， with fema1es from Decker fed "co1d" 
grass 1aying .24 eggs/fema1e day while those fed the other grass 

1aid .12 and .14 eggs respective1y. The Townsend popu1ation reard 

in the flco1d" environment responded similar1y， though with 1ess dif-

ference between feeding groups. 

It is thought that factors other than those having usua1 nutritive 

significance are responsib1e for the effects observed， since tota1 
nitrogen ana1yses of the three different grasses revea1ed on1y 2% 

difference between the "hot" and "co1d" reared grasses. Exper-

iments are underway at present to determine the nature of the growth 

factors invo1ved and whether they may be hormonally re1ated. 

F. Materna1 Endocrine G1and Transp1ants. 

Another experiment conducted earlier gives reason to believe 

that factors which alter the materna1 endocrine system may signifi-

cantly affect both fecundity and egg viability. Theretrocerebra1 

endocrine comp1ex， inc1uding the corpora cardiaca-corpora allata 

and occipita1 ganglion， was transp1anted from a reproductive adult 

donor into one-day old or 1ラーday-01dadult fema1eム・4単旦i.

Those fema1es receiving transp1ants were maintained according to 

standard methods， their eggs collected daily， reared to 30 days of 
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age， and their embryos then staged and measured. When the data 

pertaining to fecundity and viability were compared with the controls， 
both injected or untreated， it was learned that the transplants had 

enhanced the fecundity and viability only when added at 1うdaysof 

adult age. When injected at one day after the adult molt， the effect of 

the transp1ant was to reduce the fecundity and viability in a manner 

simi1ar to that observed when grasshoppers were reared in the "cold!! 

environment. The neuroendocrine basis for these findings will be 

investigated in the future. 

II. EVIDENCES for EMBRYONIC HORMONAL CONTROL of DEVEL山

OPMENTAL EVENTS. 

Now 1 would like to mention experiments which have dealt with 

another aspect of my research， that of trying to obtain evidence for 
endocrine regu1ation of the embryonic deve10pment by the embryo itself. 

A. G1and Vo1ume Changes during Extended Embryonic Diapause. 

Histo1ogical studies revealed that the endocrine glands ofム・

4且公tiappear at Stage 12 and undergo growth and maturation during 

the remainder of prediapause deve10pment. Sections of an emrbyo at 

. Stage 17 showed the ventral head glands to be well formed at either 

side of the embryo， two stagesprior to the diapause Stage 19. Since 

there has been much discussion and controversy about whether growth 

and development takes p1ace during obligatory embryonic diapause. 

1 incubated some diapausing embryos for different periods， with and 
without interva1s of low temperature treatment and then sectioned them 

to compare with embryos just entering the diapause. A section of the 

ventra1 head glands of an embryo 240 days of age at Stage 19 in di-

apause shows that they are considerably enlarged， that the embryon司

ic hemolymph is stained more darkly and that other tissues appear to 

have undergone growth in size. To determine whether increases 

a1so occurred in different endocrine organs， a series of embryos 

were sectioned and their gland vo1umes determined by making pla-

nimeter measurements of camera lucida drawings of every sections 

of each gland. The results show that there are gradual increases in 

the volumes of the corpora allata， corpora cardiaca and the ventral 
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head glands (prothoracic gland homologues) with the length of diapause. 

Further， it was found that embryos treated with juvenile hormone 
analogue had glands with the largest volumes. 

B. Diapause Termination with Juvenile Hormone Analogue. 

A series of embryos were treated with a geranyl ethyl ether com由

pound， (Stauffe:p， Inc.) known to be an analogue of juvenile hormone， 
to determine the effect upon the diapause of embryos previously 

chilled which had failed to terminate that condition. Nine out of ten 

embryos immediately underwent blastokinesis， signalling termination 
of diapause when they were painted directly over the brain with JH 

analogue. Embryos treated by immersion in a， solution of JH in metha由

no1 likewise terminated diapause in a signficant number of instances. 

The embryos which terminated diapause immediately began to develop 

pigmentation and sclerotization similar to that observed in definitive 

embryos. This process， however， occurred so rapidly that norma1 
yo1k engulfment was not accomplished and the embryogenesis could 

not be normally completed. 

Novak (1969) has referred to the effects of JH analgoues on grass-

hopper embηogenesis in fachistocerca立三民話!!as causing retardation 

in deve10pment. 1 believe， on the contrary， that the effects brought 
about by JH analogue should be thought of as represemting preco-

cious deve10pment， since the embryo rapidly takes on characteristics 
similar to those of normal embryos just prior to hatching. 

It seems likely that the cause of precocious sclerotIzation and 

of failure to undergo yolk engulfment and dorsal clo悶ureis the result 

of extraordinary physiological stimulus rendered by theJH analgoue 

used. The compound used is known to have activity far exceeding 

that of .natural C16 JH. 

C. Effects of Corpora Allata Transplants in Developing Embryos. 

To test the effects of natural JH upon one aspect of embryonic 

development， pigmentation and sclerotization of the exoskeleton， 
another group of gland transplants were made， this time using cor四

pora allata from first instar nymphal grasshoppers to provide the 

hormone source. Embryos which had just completed blastokinesis 

were chosen as recipients for the corpora allata transplants. 
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Egg membranes covering the embryo were carefully removed making 

certain not to injure the yolk sac. A single corpus allatum was dis叩

sected from the donor nymph and injected into the lateral wall of the 

first abdominal segement. Embryos were then suspending in physi-

ological saline solution and inverted into hanging drops. Prepara-

tions were sealed with vaseline jelly and placed at 2ラOCfor incuba-

tion. Within two to four weeks the effects of the implanted corpora 

allata were visible. .On the operated side， that receiving the corpus 
allatum， the embryonic cuticle remained unpigmented and unsclero-

tized， revealing clearly the yolk mass through the abdominal body 
wall， while the opposite untreated side showed normal pigmentation 

and sclerotization taking place. It was concluded that the processes 

of sclerotization and pigmentation. known to be under the control 

of the hormone ecdysone， are prevented by injection of glands pro-
ducing juvenile hormone， and thus that the response of developing 

embryonic tissues to physiologically normal amounts of that hormone 

are similar to tha主observedin nymphal stages of development with 

similar experimental procedures in other insect species. 

SIDvIMARY OF CONCLUSIONS: 

1. A.守Thereis wide variability in the rate of embryonic morphogen-

es is which is unrelated to the embryonic genotype or environ-

ment. 

B. The rate of embryonic development prior to diapause is highly 

correlated to the age of the female parent at the date the egg is 

laid. 

C. Parental daylength and rearing density significantly influ-

ence the rate of embryonic development. 

D. 1. Parental fecundity and viability of th eggs are correlated 

to the adult rearing temperature and population source. 

2. Fecundity and viability and rate of embryonic development 

vary significantly within a given population from one year to the 

next when adults are reared under similar environmental condi再

tions. 

E. The source and rearing temperature of the host plant may 

have significant effects upon the fecl，mdity and egg viability of 
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the grasshopper adults feeding upon it. 

F. Supernumerary retrocerebral endocrine transplants in paren叫

tal females one day after the imaginal molt cause reduced fecundity 

and egg viability similar to that of unoperated controls reared in 

a Hcoldlf environment. At 1うdaysafter the imaginal molt， the same 

gland transplants stimulate increased fecundity. 

II. A. Significant growth of the fat body， muscIes and gonads occurred 
in embryos incubated for increasingly long periods in diapause. 

The volumes of the corpora allata， corpora cardiaca and ventral 

head glands increased with the per~od of diapause incubation and 

responded significantly to application of juvenile hormone analo gues. 

B. The obligato工、ydiapause of土・詰込公tiwas terminated in a 

significant number of embryos following exposure to JH analogue. 

Subsequent development proceded too rapidly for normal morpho-

genesis to occur， i. e." definitive scIerotization and pigmentation 
，occurred in embryos just completing blastokinesis and treated 

embryos， therefore， failed to engulf their yolks or to complete 
dorsal cIosure. 

C. Transplants of corpora allata from nymphs ofヰ・弘且己tiinto 

postdiapause embryos brought about normal inhibition of cuticular 

sclerotization and pigmentation.similar to that observed in nymphal 

insects in other species. 
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E:tv'BRYONIC DEVELOPνENT OF LARVAL EYES OF PANORPA 

PRエERIt-/ACLACHLAN (νECOPTERA) 

H. ANDO and N. SUZUKI 
S ugadaira Research Center， The University of Tsukuha， and 
Institute of Biological Sciences， The University of Tsukuba 

It was observed that the process of the embryonic development 

of larval eyes of 工出竿~巴立王i :tvacLachlan is foundamentally sim-

ilar to the compound eye formation in other insects and differs 

entirely from the lateral ocellar formation in holometabolous insects. 

In general the newly hatched nymphs of hemimetabolous insects 

already have well developed compound eyes. The larvae of holo-

metabolous "insects， in cont-rast to hemimetabolous nymphs， gener-

ally have lateral ocelli or stemmata usually composed of six ocelli 

and only the adult insects have compound eyes. Mecopteran scor-

pionflies， however， have well developed compound eyes in the larval 

stage， so that they are a rare exception in holometabolous insects. 

The fact that the larvae of Pano工E!!have well developedcom-

pound eyes though they bore tunnels just beneath the surface of the 

soil and live in them is significant when examining the phylog'enetical 

characteristicof the νecoptera. 

VISUAL ORGAN OF GALLOISIANA NIPPONENSIS 

T. NAGASHIWA and N. GOKAN 
Entomological Laboratory， Tokyo University of Agriculture 

Fine structure of thelateral eye of ♀. nipponensi~ ， the common-

est species of Grylloblattodea in Japan， was observed with the 
scanning and transmission electron microscope. 

The eye is composed of thirty eight ommatidia roughly aggregated 

in an ellipsoid area. Surface of eye region is covered with arabesque 

secretions presumably waxy substsnce which arose from the pits 

closely distributed on the surface of cuticle. Although the cornea 

forms a biconvex lens incrosssection，it seemed to be less specialized 
as lens. Because the pore cannals are present as in common c uticle. 

Though the number of reticula cell in as ommatidia is variable， 
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twelve cells are commonly found. These cells are arranged in two 

segment in upper and lower position， each of which bears rhabdo-

mere and forms the fused type rhabdom. Rhabdomic microvilli are 

irregularly a工rangedand becomevacuolesor Iysosomal structure in 

proximal part. 

There is no differentiation in pigment cells into t he primary岨

and secondary ones. 

ON TRE EMBRYONIC DEVELOPMENT OF PROTOHERMES 

GRANDIS THUNおERG(MEGALOPTERA， CORYDALIDAE).ー『

CHANGE IN EXTERNAL FORM OF THE EMBRYO 

K. MIYAKAWA 
Gakushuin Junior High School， Tokyo 

Egg cylindrical with somewhat convex ventral side (1. 2ラ.mmx O.ラ3

/mm) with conspicuous micropylar apparatus at the anterior pole. 

Embryonic period is 13 days. The germ band， from the beginning， 
occupies most of the ventral midline of the yolk surface. The com-

pletion of the embryonic membranes is preceded by the metamerism 

in the gnatho柑 thoracicregion. The revolution of the embryo begins 

first at the posterior end of the abdomen. 1三mbryonicecdysis oc-

curs after the completion of the thoracic legs. The embryonic fea-

tures closely resemhle those of Sialis lutaria L. and in some 

extent those of Chrysopa perla L. The mode of the revolution of 

the embryo resembles that of trichopteran and siphonapteran embryos. 

PRODUCTION OF ! DOUBLE CEPHALON I MALFORMA TION BY 

THE UV IRRADIATION TO THE POSTERIOR END OF THE EM哨

BRYO AT THE EARLY DEVELOPMEMTAL STAGES OF 

CHWONOI¥'じSSAJ¥f.OENSJS. 

H. YAJIMA 

Department of Biology， Faculty of Sciences， Ibaraki University 

In a previous study， the author obtained two types of double 

malformation， ' Double cephalon' and 'Double abdomen!， by par幽

tial irradiation of UV light to the posterior and anterior half of 
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CT山、onomu~ egg， respective1y (Yajima， 1964). The frequency .of 

occurrence of the malformations， however， was rather 10w:ラ.2係

(doub1e cepha1on) and 22.2% (doub1e abdomen) at their maximum 

rates. 

Later， Kalthoff and Sander (1968) succeded in producing the 

f doub1e abdomen f in主旦主且三 spec.(Chironomidae， Diptera) after 
Yajima' s procedure. Further， in the succeeding studies (;69 -

f 77)， they got the following interesting res ults (1) high freq uency 

of doub1e abdomens can be obtained after the incubation of theUV-

irradiated eggs at 10wer temperature (80C)， while the frequency is 

10w after the incubation at higher temp. (240C). This phenomenon 

was named .as "Thermoreversion" by Kalthoff. (2) the monsters 

can be obtained from ear1y pre-po1e cell stages to 1ater pre-b1as-

toderm stages. (3) the effective target for doub1e abdomen forma-

tion is extranuclear and are 10calized main1y in the superficia1 

1ayer of egg before anterior 1/4 the egg 1ength. 

(4) the action spec廿 umfor doub1e abdomen induction has a peak 

at about 280 nm with a shou1der at about 260 nm and the treatment 

of the egg by RNase a1so causes the formation of doub1e abdomen， 
suggesting that the first candidate for the target must be RNP. 

(ラ)However， as repeated1y stated by him. his attempts to reproduce 
doub1e cepha10n by UV irradiation of泊 uttiaand Chironomus tentans 

eggs have comp1ete1y failed so far. As a result， his hypothetica1 

mode1 to exp1ain the establishment of segment pattern of主恩主且2

was somewhat defective (Kalthoff， '76). 

In the present study， the author succeeded in obtaining the dou-

b1e cepha10ns in a high fTequency in suitab1e experimenta1 
conditions as follows: the malformations can be obtained within 
narrow range of deve1opmenta1 stage 

1aing between 10 f and 30 f minutes after nuclear migration; the UV 

irradiation from the posterior side to the posterior end of egg is 

effective for the production of the monsters; the higher frequency 

can be obtained at lower terriperature incubation (200C) ("Thermo-

reversion "). The formation of double cepl叫 onis photoreversible. 

Since these conditions concerning the production of double cephalon 

are almost the same as those shown in the production of doub1e ab-

domen ofEE1211竺byKalthoff， both the effective targets for the dou-

ble ceph10n double abdomen may have common natures. 
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But， there is a little difference inreactionto the experimental pro四

cedures between the two malformations. The difference may have 

relation to the determination of either cephalic or abdominal 

characters. 

A CYTOPLASMIC FRACTION FROνDROSOPHILAE孔ABRYOS，

CAPABLE OF INDUCING POLE CELLS. 

R. UEDA， K. NIKI，and M. OKADA 
Institute of Biological Sciences， The University of Tsukuba 

Homogenate of 106Drosophila embryos at early nuclear multi-

plication stage was fractionated to obtain a fraction including fac抽

tors to induce pole cell formation on the embryos previously inabled 

for the self四 generatingp01e cell formation by UV irradiation at the 

posterior pole. The fractionation' was undertaken by differential 

centrifugation and by centrifugation on a discontinuous sucrose 

density gradient. 

A fraction， little lighter than the mitochondrial fraction， was 

most effective in inducing pole cell formation. The pole cell in四

ducing activity was little reduced even if the fraction was lyophi-

lized or if t he embryos were frozed for a week at明 20"Cpreceding 

to the homogenization. The lyophilized "active" fraction induced 

pole cell formation either at posterior poleひrat anterior pole of 

the embryos according to the place where the fraction was deposit向

ed by injection. 

One of the grandchildless町 typemutants which we induced by 

applicatiou of EMS was rescuable by the injuction of our obtained 

lyophilized active fraction. 

The pole cells induced by the lyophilized active fraction were 

found to include morphologically normal polar granules. The active 

fraction was elctron microscopically checked tοinclude a number 

of polar granules and ribosomes. 
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EXPERIMENT ALL Y INDUCED SUPERNUMERARY SEGMENT 

IN THE HORSESHOE CRAB 

T. ITOW and K. SEKIGUCHI 
Department of Bio1ogy， Faculty of Education， Shizuoka University， 
and Institue of Bio1ogy， the University of Tsukuba 

The monster having supernumerary segments was induced by the 

++ treatment with NaHC03' Ca' ， free sea water or Actinomycin D. 

Norma1 horseshoe crab has six prosoma1 .segments. This mon-

ster had a or two 'excess segments behind the 6th prosoma1 segment. 

The appendages of the excess segment had the same form and struc-

ture as the 6th prosoma1 appendages which are biramous. 

This monster was formed by the treatment at the deve1opmenta1 

stage just before the appearance of segments. 

The effective treatment time was 24 hours. 

→ The most effective concentration was 10--"M in case of NaHC03 

andういg/m1in case of Actinomycin D. In case of Ca ++ free sea 

water， the monster was formed at the highest rate by the treatment 
++. ーヲ

with the Ca' 'free sea water containing 10 ~ M EGTA. 

The induction of this monster withNaHC03 may be due to the com-

bination C03一一 ionin NaHC03 with Ca ++ ion in the embryo. 

ELECTRON MICROSCOPICAL OBSERVATION OF EARLY EMBRY-

ONIC DEVELOPMENT OF THE SILKWORM BOMBYX MORI 

し STRUCTURESOF NEWLY LAID EGGS AND CHANGES BY 

SPERM ENTRY 

K. MIYA 
Faculty of Agriculture， Iwate University 

Structures of newly 1aid eggs of the silkworm， such as chorion， 
vitelline membrane， "inter membranous layer"， and periplasm， were 

observed e1ectron microscopically. 

Organellea in the perip1asm， especially structure and/or distri-
bution of mitochondria， endoplasmic reticulum， and ribosomes， were 

remarkably different in the different egg regions. The first changes 

by sperm entry appeared in the vitelline membrane and intermembra-

nous layer and then in the periplasm. 
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The results suggest a possibility of solving relation between 

sperm entry and egg surface， and regional difference of periplaSIIl 

and cell differentiation at the blastoderm stage. 

ULTRASTRUCTURE OF SPERMATOZOA OF THE MANTIS， 
TENODERA ARIDIFOLIA (DICTYOPTERA: MANTODEA: MANTIDAE) 

Y.IWAIKAWA，S .LJRAKAWJf，and K.0GI 
Biological Laboratory， Colledge of General Education， Nagoya 
University， * Mikkabi High School， Shizuoka 

Ultrastructure of the spermatozoa of Tenodera aridifolia was 

reported. Structural differences as compared to spermatozoa of 

other insects are as follows: localization of an electron dense 

material on the surface of acrosome， existence of periodic striations 
of 8 nm in the acrosome， and a nuclear mantle covering the distal 

part of nucleus. 
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