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insects. In other words the size may be said as the ultimate 
result from the interaction of a series of excitatory .aJ:d inhibitory 
stimuli, modifiers or genetic constants of relative growth during 
the course of development and growth ·of an individual, whereby 
its growth follows quite closely a definite and predictable course, 
terminating when adult stage is attained. Further it must be 
noted that the termination of size growth is' especially definite in 
the case of insects where alrnostwithout exceptionthe.imaginal 
or reproductive stage marks sharply the arrival of the final size 
and form. During the recent cycle of biological investigation 
much attention has been turned to the phenomenon of growth of 
insects. Many entomologists have attempted. to analyze the ·growth 
of insects either in size or in weight, and the works in this line 
of research cover a great part of the literature in Entomology. 
Many hypotheses have been establishcduponseveraJ groups of 
insects~ and applied actually to detect the growth process of some 
injurious or non· injurious insects. Nevertheless it may seem 
surprising that much should. be further investigated and re·ex' 
amined from different points of view. 

Further in studying the gradation of insect populations, 
especially in case of pests, economic entomologists should not 
forget to consider the status· of parasites, the climatic . environ· 
ment, the reproductive powers and the food. conditions. Since the 
primary requirement ·foLgrowth ·isfood.we may:expect to find 
that the size in insects ' is dependent at least (0 some ~ extent upon 
quantity or quality of food. Vegetarian diet furnishes. a much 
more constant and plentiful source of food material. thim., that 
available for forms that depend upon animal foods,' but larger 
amounts are necessary to supply equal energy. It should be 
actually necessary to take into account the quantity of food, 
and such consideration may be regarded as equally important or 
useful as those of chemical requirement of the food. Although 
almost every entomologist is aware of the fact that the food must 
play an important role on gradation in insect pests, it is never 
the less curious to see, how little study, as compared with those 
carried out on the effect of other factors, has yet been. Aone 
in this line of investigation, 

The present work has been carried. out ..in the~.Entomological 
Laboratory of the Kyiisyii .JmperiaL"University, Huklloka, usi"" 
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;:~ "-iT\" corwt 'n i~'nt ins('cf. Ph,nfl11('$ k U11.fJ II10 fOfIl S;:o; SHIRAKI {Orthop· 
t" fa , i>h3Sm ida,'}' in ord~r to fulfill some of these gaps, The ai: 
of th., formt'r part of thlS paper IS" Ilrstly, to examme and Ieco. 
I hI: growth "I th" rC1<cnerates in the course of the post-embryonIC 
devdopment; secondly. to note any possible variations in the 
'!I'\lwth of ,uch r('J<coerates from that of normal parts; thirdly. 
in usin!'! tl)(· record, to analyze the growth of the regenerated 
parts, naOldy th" growth·ratios and re1<enerat ion curves together 
"ith the laws of DYAk, PJUI~RAM and the formulae of TOKUNAGA 

and l'AI 'rJAs, Th,' ult imate nIljeet is, if possible, to determine or 
~"Siablish norms 01 an ideal j('rowth bolh in size and weight. The 
law'r part 01 the present work is alll'mpted, firs tly, to dete rmine 
the I",c,ossary amount of th ... food for the completion of a normal 
post-embryonic development and for the continuation of a normal 
ov iposition; second ly, to ('stablish a criterion for estimation of 
damall'<' caused or will be caused by insects, For the economic 
cntomolo¢~ts the chief aim or the actual interest of the work is 
to prevent a calamity as parly as possible and as a rule. little 
altention is paid by them what happ~ns afterwards. In some cases, 
however, it may be necessary and useful to know some bases to 
estimate the losses for tilt' future cultivation or protection of crops 
from injurious insects and further to know the effects of shortage 
of food on t h<: gradation in the following generations of the 
!X-S(s, In this connection it should be stressed to remember that 
such theon'tical prototypes as given in the present study have 
<ollie limitations to its practical application already pointed out 
by WOllDHUFF, but may Serve as a guide for comparative study and 
a basis for ' quantitative consideration in the field of both thoreti, 
('al and appilt'<i entomology, 
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suggestions and cntIcIsm in regard to the problems discussed in 
the present paper during the Course of the work. 

The photographs illustrating the present paper were taken 
by MR. Masao FU]INO of the Entomological Laboratory, KyusyiJ 
Imperial University, whom I express also my hearty thanks. 

Finally, it is a pleasure for me to acknowledge the in· 
defatigable cooperation of those who acted at various occasions 
both in rearing or examining the material and in preparing the 
manuscript as assistants, namely Miss Fumie NAKASHIMA, Miss 
Teruko SHlRAKABE and the late Miss Yukiko OHYAMA. 

III. NOTES ON THE MATERIAL 

The Phasmids used in the present study were from an inbred 
stock which has' been maintained for experimental purposes in 
the Entomological Laboratory of the Kyusyu Imperial University, 
Hukuoka. They belong to Phraortes kumamotoensis SHiRAKI, which 
is very common in Japan proper and of a convenient size for 
experimental use, namely the newly hatched larvae measuring 
11.39-13.24 millimetres iIi bOdy-length and 0.0030-0.0039 grams in 
weight, the adults measuring66.5~ 73.8 mi11imetres in body-length 
for the male, 86.1-102.9 millimetres for the female. Thenewly 
hatched Phasmids as well as those in the following instars are 
very quiet in motion and may be handled quite easily by availing 
their cataleptic attitude when they slip to the ground, either with 
their appendages spread out or all packed c1oselypal'allel to the 
body. . Such attitude facilitates the use of the material in va.tious 
kinds of apparatus in weighing and transferring from one container 
to another. They are voraCious feeders and Can consume many 
different 'species of plants as food, growing rapidly to 'the adult 
stage. Those dimensions as mentioned above are attained in 65-
75 days for the male, 74-90 days for the female in natural can' 
ditions. The duration of the larval stadia are summarized in the 
following table. 

• As is seen in the Table 1, a general trend that the average 
number of days in completing each instar decreases with age, 
except for the last instar in the female, is to be noted, i.e., the 
first stadium is the longest,the fourth and fifth are almost equal 
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ialt·, III JUll<' (It "arl, in July. Th~ length of life of adult females 
krpt Ui)du n,atural. cundjtion~ \'aril's from three to five nlonths. 
Tit" lIlale bas a sholler life. Thus the insect has but a single 
gl'!1('lat)(,Il ""ei> year. Th~ population of the two sexes seems to 
be more nI icss (:qual. Thi.' females undergo a preoviposition 
t>nod 01 about ten days, Thereafter, they drop one to ten eggs 
a day, th,' ilVt'Ia!(" for six females being 4.5 eggs. The number 
"I q'gs la,o by a normal kmale is considt'fably variable. The 
H'Slllt.s ul my obst'fvati()lls sho\v that a single 'female is often 
Glpalrk 01 lavltJ." (iO() c'g"s 01 ('ven more but whether they la;' 
tlr" llUmlA'! of eglls under tirld conditions is questionable. The 
egl;':; drolJPl'd by tlk females were kept in paper or wooden boxe..o:;; 
pJ;\\'td In ! he room until the next spring- under natural conditions 
and jXlSStd ilK' willtvr. and :10 moisture control was provided. 
Th" !lIrul"" jon ",.,-io<l varies from 150 to 250 days, thus covering 
an ext rune- iillrI:C of about 200 days. Only a small percentage 
(t~.1i peT r"nl! "I la 1\'3(' a Ie- able to complete the hatching from 
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the eggs, and t hereior\? a hrgc number of eggs wen: needed for 
my experimental study. The, range of temperature of the labora­
tory during the post·cmbryonic development of the material was 
between 15", and 23'C, and those of relative humidity was between 
70 and 85 per cent. This range of temperature, though great, is 
believed not to have unduly affected the results of this study, as 
the ob.iect of the present investigation lies on the line of the 
normal growth of the insects under field or natural conditions, 
and often analyses of th~' experimented data were carried out 
under consideration of eliminating the time. factors. The results 
of rearing experiments made in various relative humidities have 
shown that the optimum relative humiditiesJie between:65 and 
90 per cent, and when the relative humidities are below 50 per 
cent or in watcr·saturated conditions the material cannot 'con­
tinue its normal development. Further detailed accounts of the 
material may be seen in my earlier papers (1930-1933). 

IV. GROWTH IN LENGTH 

A. Growth in Absolute Length 

. Percentage increase in length in each ins!"r. The percentage 
increase (,") in length (or width) in each instar was calculakd by 
the following formula 

(fL7I+l~Ln_ ~ 100. 

where L" designates the length of a part in the instar n. The 
values are shown in the Table 4 and the following results were 
obtained. 

1. In the second instar the highest values of " are found in 
tbe lengths of the pronotum, the mesonotum, the metanotum, the 
total length of the thorax, the antennae (1'), the fore femur, the 
fore.tibia (1'), the mid-femur, the mid·tibia, the hind femur and 
of the hind tibia (1'). 

2. In the third i'lstar the highest values of " are observed 
In the ' length of the head «(\ ), the total length of the body and 
1TI the width of the head. 

3. In the fourth instar the value of-" In the length of the 
abdomen is the highest. 
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A. Growth in Absolute Length 
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where L" designates the length of a part in the instar n. The 
va¥ues arc shown in the Table 4 and the following results were 
obtained 
1. ln thc second instar the highest values of αarc found in 
tbe lengths of the pronotum， the mesonotum. the metanotum， the 
total length of the thorax， thεantennae (♀)， the foτ号 femur，the 
fore tibia (早)， the mid-femur， the mid.tibia， the hind femur and 
of the hind tibia (中)
2. In the third i'lstar the highest valu出 of" are observed 
in the length of the head (e¥ )， the total lengtb of the body and 
in the width of the head 
3. ln the fourth instar the value of αin the len耳thof the 
abdomen is the highcst‘ 
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the " take" the highest value in the 
), the head ( 9), the fore tibia (1) and 

:J. In I he last in,!ar the values of " in such items as the 
kllR:th and width of the head, the lengths of the pronotum, the 
abdomen and of the total body of the male sex are always lower 
1 hall those i:1 the ferr:ak sex, 

6. '1'h,' cUrves showinf( the percentage increase in width of 
th" head throughout the post·embryonic developmental period are 
similar !o those of the length of the abdomen. The curv,'s of the 
same oj such part< a; the whole thorax, the metanotum only, the 
femllr and the tarsus show the same feature. 

7. TIl(' sex differentiation in the rates of increase was 
emphasized in the [ollowing order: the length of the hind femur, 
the length of the antenna and of the fore tibia, the length of the 
fore femur, the length of the mid·femur, the length of the head 
a:·d of the mid·tibia, the lenf.(th of the pronotum, the length of 
!he mesonotum, the total ler;mh of the thorax, the width of the 
head and the lenf(!h of the hind tibia, the total length of the body 
and finally the length of the mctanotum. 

I'rrrrn/a/le Im/l/Ii ol /he (ll/ome/ric organs during the post·embryo· 
/lit dCVc!"/'11iCll!II/ period. The percentage length (,1) of any allome­
lric (H'l!ans in each instar wa, calculated by the following formula 

,,= Length()f the.2,,:rt in th,,_instar n x 100 
Ultimate length of the part ' 

and th" results are shown in the Table 5 given below, 
From I his table we can definitely see the following' facts. 

In Ihe appendaf.(cs ,1 takes the value of 50 per cent in the fourth 
instaL In t.he allometric organs (except for the appendages) of 
the f,'male I' secures the value of 50 per cent also in the fourth 
instar, while in the male ,1 attains the value of 50 per cent . 

I . h h' d . as par v as In t e t Ir InstaL 

Change I!f / he partial indices ol the allometric organs dltring 
fhe POSf,c11Jb~Y01/1C dcvclopmetltal period. The partial index (r) of 
any "Ilometnc organ was calculated by the following formula. 

T =Le.'2gt~~LII1.~lometri£.'l.rgan 
Total length of the body -. x 100. 

The r('sulls obtained are giwn in the Table 6. 
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kllR:th 3nd ¥¥'idth of the head守 thelengths of the pronotum， the 
abdomcn and nf the total body of the male sex are always lower 

1 han thqse i:1 t hc ferr:al(、sex
6， Th，' curves showinf( thc percentage increase in width of 
th(' head throughつutthじ post-embryonicdevelopmental period are 
剖milar¥0 those of the len耳thof the abdomen. The curv，'s of the 
瑚 meoi such part尽出 thewhole thorax， the metanotum only， the 
femllr and the tarsus show the same feature 
7. Ttl<' sex diffcrentiation in the rates of increase was 
emphasized in the [ollowin巨order:the length of the hind femur. 
the length ()f th" antenna and of the fore tibia， the length of the 
(01'(' femur.ぬぐ Il'n宮thof the mid-femur. thc length of the head 
a:'d 01 tl1(' mid，tibia， the lenf.(th of thc pronotum， the length of 
!hr mesonOlum. the total ler;耳th()f the thorax， the width of the 
head and the lenf(!h 01 the hind tibia， the total length of the body 
汁ndfina!ly the Icngth of the mctanotum 
f'rr(('J1taifl' /rllgthげ Ihc al/omelric 0'宮田町 duringthe tost-embryo司

Jl1(・dCVc!"I'11iCl1!II/tcriod， Thc percentage length (月)of any allome-
!n仁川灼nsin cach instar wa， calculated by the following formula 

11=-Len里thof the]J担旦thei笠旦!'x 100， 
U ltimate length of the part 

訓 dthl' 1叩 ultsart' shown in the Table 5 given below 

From t his tabk we can definitely see the foIlowing -facts_ 
ln lh(' appellda耳目，1takes th七 value of 50 per cent in the fourth 

m山r. Inやeallometric organs (except for the appendages) of 
thc ff、mal"" secures the value 01 50 pcr cent also in the fourth 
instar， whilμin the male ，1 attains the value of 50 per cent as 
early as in the third instar 

Cjtmyrrof file podM1 221dttufI/the oHumetric opZGns durmg 
Ihr posl-C11Ibly01/Ic dcvclopmetllal戸eriod， The partial index (r) of 
any九lIom('tricorgan was calculated by the foIlowing formula 

_ Length of the allometric 0γgan 
To町長雨E罰百品百ずー x100 

Thl' r円ultミ obtainedare宮IV{'ηinthe Tab!e 6_ 



Table 2. Average length (or width) of different parts in Phraorles kumamotoe1!sis 

larvae at different instars of growth. In millimetres. 

Head Thorax: 
.-----., .--.-----.--~- ----_.--_._ .... _-_ . . 

-" Fore leg Mid·leg: Hind tt',~ e E ~ 

" .~ ...---.. ~ a 0 0 " ;y 
" ~ :5 C .!! ;y 

~ 
< h E " Instt-lr "' ~ 

c ~ 
h 

~ Body 
:S = ~ 

-,; " " " " ~ 
c E!. 

" ;; c v' i> a :a E :a ~ "" ..... ; 
• " 

h ;:;; ;:;; " ,- • f= 
.a iii -' <: c.. i-< ~:.. ,... "- '"- '-"' < 

'" 
1.2 1.0 7.7 0.9 3.2 2.0 6.1 :JA 3.2 2.8 2.8 3.0 3.5 11.:) 18.!j C 

" ~ 
II 1.4 1.:1 1 J..1 1.2 ·1.7 :l.O 9.0 5.5 4 .S ·(.3 4.2 . ~.8 5.2 14.5 2H ". 

" 
III 1.9 1.7 16.1 1.5 ".5 4.3 12.4 7.8 7.1 5.9' 6.0 6.6 7.3 19.3 :l3.6 

C"l 
3 

" tV 2.4 2.2 22.7 1.9 8.S 5.6 16.4 10.5 · 9.7 7.8 8.1 .'~.9 9.5 25.8 4-\.7 ~ 
:T 

0 

· 1 &3.1.7 15.0 H .B 11.0 ILl 12.5 13.2 .... 
V 2.9 2.8 . 2A 11.7 7.8 22.:1 34.1 59.4 -\ .28.9 " 13.3 12.7 9,9 10.0 10.7 12.7 !! 
*t ;; :1.5 3.1 54.~l 2.7 156 9.9 28,B 21.0 ~2,B 16.0 16.0 1M 20.2 39.7 71.3 "' 

VI .. 
4 .0 :3.4 :lB.O 3.0 14.5 9.G 24-.5 IG.7 15.9 12.7 12.2 lU 14.6 42.8 7.t.l 

* VIl 4.9 . U 51,1 3.6 18.7 12.0 34.5 21.9 21.7 16.5 . 15.4 18.7 19.'1 54.1 93.1; 

~ VI and VII repres~nt qlale and female ?dults respectively. 

"" 

Average length (or width) of different parts in Phraortes kuntantotoe，目白
larvac at different instars of growth. In mil1imetres 

Table 2. 

He司d-
h
F
S

己
羽
田
ω
S
同
町
ゅ
の

32HM
。
同
同

DSaω

Body 

戸石
E
C官
H
a
q

Hind I t'，~ -
-
A
.
F『

-何回肩口匂
h
h

一
山一

" dコ
ト

=
E
O
L
 

司

五
，... 

当
日
H
W
L

ロ

百
g 
c 
ι 

伺
に

C
E
E〈

ぷ
材
匂

M
P，

』
封
切
回

ω、】

Instt-1.r 

18.lj 11.:) 3.5 3.0 2.8 2.B 3.2 3.4 民12.0 3.2 。。7.7 1.0 1.2 

2:1.5 14.5 5.2 1.8 " ') <3 48 5.5 9.0 3.0 1.7 1.2 11.-1 

16.1 

1.:< 1.4 1I 

:13“ 19.3 7.3 6.6 5.9' 6、07.1 7.8 12A 4.3 府51.5 1.7 1.9 111 

4-¥.7 25.8 9.5 

13.2 

:~.9 

12.5 

8.1 

11.1 

7.8 

11.0 

10.5. 9.7 

15.0 14.8 

13.3 12.7 

16.4 5.6 8.S 1.9 "12.7 

. I S 3.1.7 
2.8 ¥ 
1928.9 

2.2 2.4 IV 

59.4 34.1 
12.7 10.7 10.0 9.9 

22.:1 11.7 7.8 2.-1 2.9 V 

71.3 39.7 20.2 18月16.1> 1¥;.0 リ2.I:J21.0 28，B 9.9 1St; 2.7 54.~j 3.1 :l.5 

i.t.l 42.8 14.6 lU 12.2 12.7 15.9 lG.7 24-.5 9.G 14.5 3.0 :18.0 3.4 4.0 

93.li 54.1 19.'1 18.7 15.4 16.5 21.9 21.7 34.5 12.0 IB.7 :J.ij 51，1 .01.1 4.9 * Vll 

<a 

帯、1and V1I repres~nt rjlak and female日dultsresp~('tiyely 



; " 
:" ~, "' ~ 

~ '" -, 
" 

:~ " 
M v, 

r ~ 

'1"111" ;"1\- 'r 

" 0 
~ " 0 >, .~ 

• :F I " ('1\.1 ., "' 
,i 

~.: 
~ 

'-
I - T "" " ::: HHll.) ,_1 " T. ~ - .- --, -, -r ~ •. 

y 

2. 
- .... , -:"1 0.! - :",", 

5 
.. 

I !: 1(i 1.1 ',"". .. '" 
~ 

•. " I In '.I1.' .,! c 7 .- " ~ " ''1 
" · .... 1 ,c. '" 

,., 
:f j;: 

;: 

't '" :"~ 'r ~ '.=; N 

"" ,. '; 

{ 
1:!ql, l . . , e-·1 ,,; ~ 

., ...; ,n -. ; -" 
.c " t ; .. t.t J1HH."I:J 

,.. , :,-:, or, 

'" - N 

~ ~ :--; ~ ; -:-~ - ~i '" '" ,,; 

~; :r. ., .S 
0 

'" l;f'P i " '" 
,c. ~! '" ' I p: I " I ,0. ·c: " 9-;. 

.c ";; 
u t,.t 

" C :') '" " 

-" <.. Itllll(')\1 tl l~'j,\ 

'" " :-.i N 

" 
'.r. 

~ 
.. II l n l"1I0S:lJ,1,i .,.., .., " 

,., 
'" '" ., :-i M ~ ..;-

~ f: 
c :;llnn u·)J,l '~ ':""l .,. '>? ~ ;""'~ '.0 

.r; .. .,. 0 " ", 0 c . 
" 

tt ":; 
" ~ 

, , 
" t'UU·"I ,lIlV -, = 

~, i '" ~ . .~. c:. '" ::i ;. I ", 
.-,: "- "' " 

" ";: J ------~ .~ \ :PP!h\ . ~ 'r: '-C: '" .~ t--
.. " .. , '" " :.:; '" -=' 1 

-" , 
.. '1l1'\ ~ ;" 1 -, ~ ,-: 

2 
,,~ 

'" ,. .. .,. 
" ,,; - '" '- ' 0 ,. 

'-'~ 

~ = > " 
,.. -- :;: 

m , 
~ = " "- ..!. - ;> 

1'~ (' v川 、 、 d 目 、 f>'

"ラ
'S. 
} 

ト
戸

，. r会
ー，a 

A 

開

~ 

-， 

~ 

， 

'‘ . .，; 明

~ 
v 

'1.'¥11川町、

"1'1¥，1 

'"' ~ 

引

内

." 4 

ヨユ

'" 
N 

‘。円

c 

'" 
-r， 
r、3，̂  ，、

M 

4‘i d、J!l¥・I":J 

{ -A 
d _. 宅、，

，0 
c '" aη 3 

1! l:h;li 1':1"， 

.， 
N 

。。
判

ベy

" 
mn lÖ\Jtn~' J ミ

N
eマ

0

5

"" 吋三R

M 

5 

.‘， ー、，
、P'0 flJni'、IIf)S:I!レピ

A
 
1
 
3
 

4
 

6 
0 

ゲZ
A 

Z 
晶

子可 開
~ 

σ、f:UU....lll、
守、

包，
P 

〈

円

三会
'0 
〔
〕-F :IlP!̂'、

'11沢町、1

~ 

，、

.< 
N 

刊

~ 

.r. 

-
1
p
c
一二

-z
-
Z
}

工

γJaFZlhw
』

Ad
MZ
π
壬
ロ
-む
E
T
dHY知
U'w
コ
ゲ
ロ
F

e

円、〆

2
4

v
主
ミ
丸
n
Qミ
hhh旬
、
、
之
、
占

f
ご
デ

Y
-
U
H

F-F

，v
F
W
与
一
ご

d』』
Ft

p
w
z
d
℃で
'a
い

c

z
-u
c
ザ一
三

h
b
'
'u
p
司、
=
-
-
u
n
z
w
ddF6

" 
r 

F -

ザ

~， 

. 

明，

P 

-， 
γ .， 

】れ‘ll.):1 

¥:IQI，l 

。目。

{ 

d .， 

ー、a

b 
，今

‘・-'. 

-
'0 

ヲ

'r 
N 

ー、
‘t !:!qIJ 

-
Y
L

一UI芝、
μ
』

与
，

i-，r
ah

.' 

‘ 

'‘ 

、夙

，. 
M 

，、“

角

ー-
『

ョ、

'" 
】
『

hJ
I

F
J

民 【。吋
") :>0-

'""'~ -
J 

1作

品
} 

、-
J 
H 

m 

'ー} 

司、
~ 

'ー

ーー-
M 

』

e
即

M
E



Table 4. Percentage increase in length of differen t parts Ht 

PJn-aorles kllma11loloensis at differe nt instars of growth. 
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Phraorles kumalllo1oe11sis at different instars of日fowth.
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Table ;), Percentage length of the allometric organs 
during the larval instars. 

Jnc;lar Head Head l'Tonotum MesonotlirIl Metanotum Thorax Abdornen 
length width length length length length length 

• I 2"-4 n, 25.0 17.1 16.6 17.6 20.8 

II 28.5 31.7 33 .. , 25.1 25.0 26.0 26.8 

III 38.7 -11.4 ,n.1i 34.7 35.8 35.9 35.6 

IV 48.9 S:U, 52.7 i.7.0 1(-;.6 47.5 47.6 

V 59.1 08.2 (m.fi 62.5 65.0 64.6 ('1.:'3.0 

VI .81,[' 82.9 R.1.3 77.;;' 80.n 71.0 79.1 

VI! 100.0 IOG.O 100.0 toD.O 100.0 100.0 100.0 

34.2 32.2 33.3 20.5 20.2 21.5 28.4 

[[ 411.0 41.9 -14.4 30.1 30.3. 31.$ 36.5 

HI 54.2 5·1.8 55.5 41.(, 43.4 43.8 48.8 

II' 68.5 70.9 70.3 56.3 56.S 57,8 6·1.9 

\r 82.8 ~1.3 88.8 75.0 78.7 78.7 85.B 

VI 100.0 lOO.n 1()().Q 100.0 100.0 100.0 100.0 

Fore leg Mid-leg Hind leg 
Antentli1 -------- ~--.-- ~--.. 

Iustar length Feml1r Tibia Femur Tibia Femur Tibia 
length length length length length length 

" 15.0 15.5 14.7 16.9 1B.l 16.0 18.0 

II 22.3 25.1 22.1 26.0 27.2 25.6 26.8 

III 31.5 35.0 32.7 35.7 38.B 35.2 37.6 

IV 44.1 47.8 44.6 47.~ 52.5 47.5 48.9 

V fi6.5 60.7 58.5 60.0 64.9 57.2 fi5.4 

VI 74.3 76.2 73.2 76.9 i9.2 75.:; 75.2 

VII 100.0 100.0 100/1 100.0 10(}.n 100.0 100.0 

0 HI 16.1 14.0 17.5 17.5 16.1 17.:3 

lJ 20.9 26.1 21.0 26.8 26.2 2..'1.8 25.7 

III 29.(; 37.1 31.0 36.8 37.5 35.<"1· ,16.1 

IV ,U.8 5O,O 42.5 48.7 50.6 47.8 47.0 

V G2.0 71.4 64.9 68.7 69.3 67.1 65.0 

VI 100.0 100.0 l00.a 100.0 100.0 100.0 100.0 
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Tabll'日 Iヲじrcentagelength ()f the allometric ()了gans
during the larval instars. 

lt司e;(司T Head Hcad l'ro口otum M巴sonotllrIl Metanotum Thor出 Abdornen 
leng:th width lcngth length length length length 

。I 2"-4 2CJ.， 25.0 17.1 16.1' 17.6 20.8 

1¥ 28.5 31.7 33..， 2日1 25β 26.0 26.8 

III 38.7 -11.4 ，11." 34.7 35.8 3S.9 35.6 

JV 48.9 吉uヲ 52.7 i.7.0 1(-;.6 47.5 47.6 

V 59.1 の8.2 flO.fi 62.5 65.0 64.6 ('1.:'3.0 

、l .81，[' 且2.9 R:守3 77.[) 80.0 71の 79.1 

VI1 100.0 !OG.O 100.0 lOD.O 1ぴ)の 100.0 1側).0

34.2 32.2 33.3 20.5 20.2 21.5 28.4 

[[ 制1.0 4.1.9 -14.4 30.1 30.3 31.$ 36.5 

m 54.2 5.¥.8 55.5 41.(， 43.4 43.8 48.8 

I、 68.5 70.9 703 56.3 56.5 57，8 6.1.9 

ヤ 82.8 9<ヲ3 88只 75.0 78.7 78.7 85.8 

V1 100.0 1同行 I()().Q 100.0 100.0 100.0 1師。

，勾戸ーーFー司o自re、ーlーeー'g 、 Mid-Ieg Hind leg 
An'田百"再 一一 一一Iustar length Feml1i Tibia Femur τ'ibia Femur Tibia 

length length Iength length 1ength length 

、r 15.0 15.5 14.7 16.9 18.1 16.0 18.0 

II 22.3 25.1 22.1 26.0 27.2 25.6 26.8 

111 31.5 35汚 32.7 35.I 38.8 35.2 37.6 

IV 44.1 47.8 44.6 47.2 52.5 47.5 48.9 

V 66.5 60.7 時5 の0.0 。4.9 57.2 65.4 

VI 74.3 7('ヲ2 73.2 76.9 79.2 75.:; 75.2 

VlI 100.0 i∞。 J(刃 向 l口0.0 100.n 100.0 1冊。
る J.l.l 16.1 14.0 17.5 17.5 16.1 17.:3 

lJ 20.9 26.1 21.0 26.8 26.2 2..'1.8 25.7 

III 29.(; 37.1 31.0 36.8 37.5 35.<"1. .16.1 

I、 ，H.8 日J.O 42.5 48.7 50.6 47.8 47.0 

V G2.0 71.4 64.9 同 7 69.3 67.1 65.0 

VI 100.0 100.0 I師一。 10ヲ0 100.0 100.0 1∞o 
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Table 6. Partial indices of the allometric organs of 
Phraories kumamolbens is S HIRAKI . during the instars. 

Ilistar Head Head Pronotum, Mesonotum Metanotum Thorax Abdomen 
length width length . length lenitth length length 

1 6.4 5.7 5.7 17.1 10.8 32.a 60.6 
!I 6.1 !\8 5.1 20.0 12.9 38.5 61.6 

!II 5.6 5.1 4.4 19,:; 12.8 %.9 57.4 
IV 5.5 4.9 4.2 19.13 12.7 :;6.8 57.3 
V 4.9 4.6 3.9 19.6 13.2 37.4 57.4 

VI { : 
4.5 4.3 :1.7 21.a 13.8 :l9.5 55.3 
5.2 4.6 4.1 19.5 ]3.0 36.8 57.6 

VI/ 5'.2 4.3 4.0 19.8 12.7 36.7 575 

Antenna Fore or. Mid· Mld~ Hind Hind 
fnstar length femur .bia femur , tibia femur tibia 

length length lengt h lepg t h length length 

41.3 19.9 18:.4 16.1 16.4 17.6 20.1 

II 48.5 22.8 20.5. l a.5 17.5 ZO.4 22.3 
j[J 47.9 23.2 21.2 17.7 17.8 19.8 21.6 

IV SO.6 23.1 21.7 . 18,0 16.0 19.9 21.2 

{o 55.6 24.7 24.3 .. 18.1 18.4 20.5 21.7 
V 

~ 49.6 22.8 21.8 17.0 17.0 19.1 20.6 

{" 76.4 29.3 31.9 :l:>'.4 22.9 25.4 283 
VI I 51.2 22.5 21.4 17.1 16.S 19.0 19.9 

VII 52.7 23.2 2.3.1 17.5 16.7 19.9 ZO.S 

In careful observations on · toe data given above the following 
conclusions may pe derived. 

1. The ,value of or of the . head length . undergoes a "ery 
gradual r ';duction from the first instar . to the adult' stage. Fr!ll!l 
the fourth instarthe value of r of the head .length in the feniale 
shows no change. thus the curve, indiCating the charige of the 
value of r with the instars of the ' same sex may be represented 
by ,two straight lines. This fact . means that in the three later 
instars the rates of increase )nle'ngths of ' the head and of · the 
body are e~tirely the same .as each other. oil the contrary the 
value of I of the head length in .the male decreases steadily in 
the successive instars. Therefore the . curve, indicating the change 
or' the value of r with the ages may b e represented by a single 
straight. line. 
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Table 6. Partial indices of the al10metric organs 01 
Phraorles kumamoおensisSHIRAKI. during the instars. 

11Istar Head Head Pronotum、 Mcsonoturn Metanotum Thorax 'Abdotnen length width length iength len，ith length length 
l 6.4 5.7 5.7 17.1 10.8 32.8 回 6
11 6.1 S.8 5.1 20.0 12.9 38.5 61.6 
111 5.6 5.1 4.4 19，:; 12.8 %.9 57.4 
IV 5.5 4.9 4.2 19.15 12.7 :<6.8 57.3 
V 4.9 4.6 3.9 19.6 13.2 37.4 57.4 

4.3 :l.7 21.8 13.8 39.5 55.3 
VI¥95.2 4.6 4.1 19.5 13.0 36.8 57.6 
VI1 5") 4.3 4.0 19.8 12.7 36.7 57.5 

Antcnn拍 Fore or. Mid Mid: Hinrl Hind 
lnstar length (emur .bia temur tibia (emur tibia 

length length length le.ngth length length 
41ぷ 19.9 18.4 16.1 16.4 17.6 20.1 

II 48.5 22.8 20.5 18.5 17.5 加 4 22.3 
j[] 47.9 23.2 21.2 17.7 17.8 19.8 21.6 
lV 50.6 23.1 21.7 18.0 16.0 19.9 21.2 
55.6 24.7 24.3 18.1 18.4 20.5 21.7 

v e 49.6 22.8 21.8 17.U 17.0 19.1 20.6 
76.4 29.3 31.9 ;l:{.4 22.9 25.4 却』

51.2 22.5 21.4 17.1 16.5 19.0 19.9 
VIl 52.7 23.2 2.3.1 17.5 16.7 19.9 却 8

In careful observations on. tbe data given above the foIlowing 
concJusions may be derived. 

1. The‘valueof T of the .h回 d length. underg偲 sa "ery 
gradual reduction from the 品目tinstar . to the adult stage. Fr.91I1 

the fourth instar the value of r of the head length in the female 
shows no change. thus the curve.. indicating the charige of出e

value of r with the instars of the same sex may be represented 
by . .two straight lines. This fact mcar百 that in the three later 
instars the rates of increase .In lengths of the. head and of. the 

body are entirely the sa皿eas. each other. On the contrary the 

value of r of the head length in the male decreases steadily in 

th.e successive instars. Therefore the .curve. indicating the change 
of the value of r with the ages . may be represented by a single 
straightιline. 
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2. The value, of r of the head width decreases mOre steadily 
in the successive instars. The behaviour of the values in the 
increase of the width of tht, head may be shown by a single 
straight linc. 

3, The value of r of the pmnotum length undergoes a reduc­
tion in the earlier instars. The behaviour of the values of r is 
quite similar to thost of the head length of the female sex. 

4. The value of r of the length of the mesonotum shows a 
tendency to rise prominently in the second instar, which is 
followed by a constancy in the female sex and by a marked 
increase agai:' in the sixth instar in the male sex. Thus the 
curve indicating the change of the value of r of the mesonol:um 
length with the instars may be represented by two straight lines 
in the female and three in the male. 

5. The behaviour of the values of r of the metallotum length 
is very much similar to that of the mesonotum. 

6. The behaviour of the values of r of the total length of 
the thorax is also similar to that in the above case. But in this 
case the value of r of the thorax length shows a tendency to 
decrease prominently in the third instaL 

7. The value of r of the length of the abdomen increases 
steadily in the second instar which is followed by a steep decrease 
in the third Instal", th('n keeps practically constant value from the 
third instar to the adult stage in the female. In the male the 
value of r decreases prominently from the fifth instar to the adult 
stage or the relative increase in length of the abdomen is notably 
smaller in the instar in question. This fact has a close connection 
with the high value of ;- (if the lengths of the male appendages 
from the fifth instar to the adult stage. 

S. Tpe behaviour' of the value of r of the length of the 
f"male antenna is similar to those of the fore femur and of the 
fore tibia in the same sex. In the second instar the vahle in· 
creases prominently. The value of r of theletlgth of the femur 
in the female keeps almost constant throught the following instars. 
The valuE' of )' of the length of the female antenna shows ,a 
tendency to risc very much slowly in the following instars while 
those of the fore tibia shows a marked increase in the same 
instars. 

9. The valu" of r of t~w ll:ngth of. the miri·fr'mlltincreases 
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2. The valu(， of r of tht' head width decreascs mOre steadily 
in thピ successiveinstars. The behaviour of the values in the 
increaSe of thど widthof tht， head may be shown by a single 
straight line 
3， The value of r of the pmnotum length undergoes a reduc. 
tion in the t'arli目 instars. The behaviour of the values of r is 
quite引milarto thoSt of the head leilgth of the female sex. 
4. 1'he value oi r of the length of the mesonotum shows a 
tend叩 cy to ri肘 prominently in the second instar， which is 
!ollowed by a constancy in the female sex and by a marked 
increase agaiコ inthむ sixthinstar in the male sex. 1'hu5 the 
curvど m【jicatingthe change 01' the valuc of i of the mesonol:um 
length with the instars may be represented by two straight Iines 
in the たma1eand three in the male. 
5. The behaviour of the values of r of the metallotum length 
is very much similar to that of the mesonotum 
仕 Thebehaviour of the values 01 i 01 thピ tutallength 01" 
the thorax is also similar to that in the above case. But in this 
case tne value of i of thむ thorax!ength shows a tendency to 
decrease prominently in the third instaJ 
7. The value of r of the length 01' the abdomen increases 
steadily in the second illstar which is followed by a steep decrease 
ill the third lnstar， th('n k配pspractically constant value from the 
third instar to the adult stage in the femalc. 1n thc ma!e the 
value 01 r dccreascs promin印 tlyfrom the fifth instar to the adult 
stage or the relative illcrease in lellgth 01 the abdomCll is notably 
smaller in the instar in question. 1'his fact has a close connection 
with the high value of i (if the lengths of the male appendages 
ft'om the自fthillstar to the adult stage. 
8. Tte behaviour' of the value of r of the lengthof the 
ft:male antenna is similar to th田eof the fore femur and of the 
fore tibia in the same sex. In the second inst3r the value in. 
cre司sesprominently. Thc value of r of theletJ宮thof the femur 
in the female keεps almost constant throught the fol1owing instars. 
1'he valtlf. of γof the length of the female antenna shows ，a 
tendcncy 10 risc very much slowly in the following instars while 
those of thc forc tibia shows a rnarked increasc in the sanie 
instars 
9. The valtk ()f i of t~w jt:ngth of. thεmid・u'ml1tincreases 
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markedly ill the second instar whiCh is foli(iwedbya gradoiil 
decrease up to the fif th instar. the Ii further ' tollowedbv a 'cslight 
increase. from the next insta r. ' The ' behaviciur of , the values Of 'r 

of the lengths of the hind femur 'and tarsus is as follows: 'in the 
second instal' the value increases' ni arkedlY; fromth" third ' to the 
sixth instal's the value decreases ' steadily, and in the 'seventh 
instar the value increases again though · very slightly, The value 
of T of the length of the m id'tibia incteases more or less in the 
second, third and the fifth instal's and decreases in the fourth and 
the sixth instars, In the sew'nth instal' the value keeps constant. 

10. The curve indicating the ,change of the value ofr of the 
lengths of the female antenna, fore tibia and fore femur with the 

. instal'S may be represented by two straight line'S. , . The curve 
showing the change of the value ·of ,r ,Of the .lengths of the,' female 
mid·tibia, mid·femur, hind tibia and 'hind femur may .be divided 
into three straight Jines, . 

11. The value of T of the lengths of the male appendages 
shows a marked increase in the sixth instar. Thus the curve · 
indicating the change of the vai,ue of r with the .instals may be 
shown by four straight lines. 

12, Generally speaking the valut s or . T shmva.'tylldency to 
fix themselves constant much eariit'r in the. feriiale ' ·than in the 
male, and this . statement coincides very w ell . with. . the results 
obtained in the cas" oi the relative growth, . 

B., J<elative Growth 

In 1932 J, HUXLEY has produced an exponentiaI.forrnula which 
expresses by ml'ans of an abstract value the . rate of growth of 
anyone uf ailometric organs in relation to that of another organ 
whose growth is' taken as a standard. Using his method we rna:,' 
he able to compare the rates of devr:1opmcnt of several parts and 
to investigate the intensity of growth which · is characterized by 
the growth·gradients. 1 applied the formulaestablishedbY HUXLEY 

to the data shown in Tabks 2-3 in order to analyze the charac· 
teristics of the growth in length of several allometric organs 
ffit'asured in Phraortes 'kutnomotoensis SHIRAKL Taking the total 
length of the body as tbe standard growing orkan (x), and the 
head, pronotum, mesonoturn, 'metanotum, antenna, fore fmmr, fore 
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markedly in the second instar whiCh is fOllowedbya gradtial 
decrease up to the fifth instar. theIi further. followed.by' a''Slight 
incr伺日 fromthe next instar. The' behavici山口f'the values of 'r 
of the lengths ofthe hind fcmur 'and tarsusis as fol1ows: '1n the' 
second instar the value increases' markedly， ftoITi'the thi¥-o'to the 
sixth inst耳rsthe value decreases steadily， and in the 'severtth 
instar the value increases again though， veη! slightly. The value 
of T of the length of the mid.tibia incteases rnoreorless in the 
second， third and the fifth instar~ and decreases in the fourth and 
the sixth instars. In the seventh instar the value keeps -constant. 
10. The Curve indicatIng the change of the value of./ of the 
lengths of the female antenna， fore tibIa ana fore fernur with the 
Instars rnay be represented by two straight lineS. _ The curve 
showing the change of thεvalue .of ，r ，of the.lengths of the， iernale 
mid.tibia， mid.femur， hind tibia and 、hinafemur叩 aybedividea 
into three straight Jin田
11. The value 01 T of the lengths of the male appendages 
shows a marked increase in the sixth instar. Thus the. curve 
indicat i ng the chan針。fthe val，ue of r with the .in:;tars may be 
shown by four straight lines. 
12. Gεnerally speakIng the values 01' T sho"va三tendencyto 
fix th~mselv出 constant much earli，'r in， the ferilale'than In the 
male， and this. statement coincides very well. with . the results 
obtaillt'd in the α針。ithe relative growth. 

B. J<elative Growth 

In 1.932 J. Huxu>Y has producea an exponential. forrnula which 
expresses by m同 nsof an abstract valt沈 the，rate of growth of 
any one υf ailometric organs in relatioll to' that of anpther organ 
w hose growihis' ta ker】asa standard. USIng his method we ma，' 
be able to compare the rat<，~， of devr:loprncnt of several parts and 
to investigate the intcnsity of growth which is' eharacterized by 
lhe growth'gradicnts. 1 applied the formula establishedbl' HUXLEY 
to thc data shown in TabJcs 2-3 in order 10 analyze the charac. 
teristics of the growth， in length of' severaI . allometric organs 
m凶 suredin Phrao何回 kU1namotoensisSHIRAKI. TakiI1g the total 
length 01 the body as tbe standard growing. organ (x)， and the 
head， pronotum， mesonoturn， 'metanotum， antenJJa，forピ fmmr，fore 
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tibia. mid·klllur. mid·tibia. hind femur. hind tibia and abdomen as 
tl'" diff,'r"nti,,! growing partS (y). [ titted the data into the expres­
sion y = b.t" (from this formula is derived: log y=log b+" log x; 
lhis means that if the logarithms of the magnitud('s are plotted, 
we should expect a straight line. from the slope of which the 
valu" of u or the constant differential growth·ratio can be read . 
off). which {'xprC'SSl' S logarithmically the relations between the 
body and th" difkrl'ntial growing parts. Thus lIsing the fOrmula 
and assign in" to x and y thei r corresponding values up to the 
adult s tal!c' , :J scries of r<:sults were secured a'nd classified into 
severa! !(rO\qhphasl·s. Thesl' were summarized in the following 
table. 

Tab!<- 7. VaJul,.'s of (l obtainable during the post·'embryonic 
gruwt h of Pltrllorfes kumamot()ensis SHIRAKI. 

lIe:ld l ('n~1h 

Head width 
l'ronot um length 

Me!Wnotl.lm length 
Mcl,mot um I('"goth 
Ar:!!'ana length 
Fore f~mur len,.;rh 
FU(l' libia length 

Mid ienlur It'nb"t h 
Mid -tibia length 
Hind femur lengt.h 
Hind tibi:1 length 
Abdomen length 

He:ld length 
Head width 
Pronotum I~ngth 
Mesonotum length 
Ml!l :motum length 
A ntenO:J length 
Fore femur length 
Fore tibia ienl!::th 

i\lid·J~llJur length 
Mir.!·libia length 

Hind femur leng-t h 
Hind ribi:1 length 
Abdomen ienr:[h 

Phase I 

0.76 
0·85 
1.09 

1.,5.1 

1.54 

1.54 
1.90 

1.(;:1 

1.7:! 

I.f.i:~ 

1.90 
1.5IJ 
0.95 

U.76 
0.tl5 

1.09 

1.54 
1.54 
1.5>1 
1.90 
] ·(:3 
.J .n 

1.63 
1.9() 

1.5\1 
0.95 

" 
Phage II Phase HI 

0.76 0 .76 
u.62 0.62 
l.OO 0.62 

1.00 1.62 
1.00 1.25 
1.08 1.41 
1.00 1.25 
LOS 1.58 

0.96 1.25 
0.93 U 6 
().98 1.25 
0.95 1.25 
0.75 U.75 

0.16 1.55 
0.85 0.85 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.(18 1.08 
1.00 1.00 
1·08 L08 
0.96 0.96 
O.go o.m 
0.98 0.98 
0.95 0.9S 
0.95 0.95 

Phase IV 

0,76 
0.62 
U.62 

1.62 
1.25 
2.62 
L87 
2.25 

2.00 
2,00 
2.12 
2.25 
0.75 

0.81 
0.85 
1,00 
1.00 
1.00 
·1.08 
1.00 
1.08 
0.96 
0.93 
0.98 
0.95 
0.95 

16 K白zuY ASl:!¥1 ATSU 

tibia， mid.kll1ur， mid.tibia. hind fcmur， hind tibia and a凶omenas 

lh" di(krential growing岡市 (1')， I fittcd the data ioto the expres-
メiony=b.t" ({rom this (ormula is dcrived: log y=log b+αlog x; 

I.his means that if la logarithms of the magoitude唱 arepJotted， 
wo should CXpEct a straight line， from the sJope of which the 
vaJ胤 oftJ or the constant di任el・~ntial growth.ratio 回 n be read 
of()， which ，'xprf'SSl'S 1000arithmically thc relations bヒtween the 
body and th，' difkrl'ntial R'rowing part只 Thususin巨 the formula 
u吋 a問問旧正 10x and y thl'ir corres凹 ndingvalues up to the 

adult 5ta.lI(‘ a ::ìピrie~ of t時 ults were secured and classified into 

世 vt'ral JUυ\qh.phas~s. Thesl' werc summarizcd in the following 
tablc 

fablぜ 7 Valu凶 of“obtainable during the postcembryonic 
日ruwthof PhrllOTles kU'I1lat)1O/(}即時isSIflRAKt 

<< 

'"'. '"一一一一一一一一d目‘ 、
Phast" I Ph品目 II PhaSe m Phase 1、F

IIr九d!en&1h 。76 。76 。76 0.76 
Hcad width u.85 u.62 0.62 。62
ドronotumlength 1.(的 l.U() υ62 υ.62 
M.叫 notu m len~~! h lら3 1.00 1.62 1.62 
Mc!;tnotum len!o;'th 1.5-. 1.<00 125 125 
Ar.tC':m:t len~n l1 1.54 }岨 1.41 2.62 
Fore femur len，.;rh 1制 1.00 1.25 1.87 
FOh' libia length l.tjJ 1.叫 1.58 2.25 
Mid ir:mur It'nj，."th 0.96 1.25 2的
九1id.til;ialength 1.6.:~ 。9:J 1.16 2.00 
ffind femur Jength I剖 υ同 1.25 2.12 
Hind tibi:1 length 1出 0.95 1.25 2.25 
Abdumer. length 。95 υ75 U.75 0.75 
Ij~.td length 0.76 υ76 1.55 0.81 Head wid出 0.85 0.85 0.85 0.85 Pwn剖umIt'町田h i曲 l.(ゆ 1.00 I刷3M.抽 notumlength 1.54 1.00 1.00 1.00 MI!f:mOlum 1enllth 1.54 1.00 1.00 1.悦》Antenn:a Jcngth 1.5-1 1.08 1.08 1.曲FOTe (emur length l加 I.lJO 1.00 L∞ ドoretibia. len~th ].f;; l心8 1.08 1.08 λ;!i<.!.Jernur lengtl. J.72 o.田 。惜 。'.96Miu'libi:t Iength I臼 O.gR 0.9:< 0.93 Hinu fcrnur leng-tlr i蜘 0.9.1 υ98 0.98 Hiltd ril>i;l lenl-!th 1.50 0.95 0.95 0.95 Abdomen len.r.th 0.95 0.95 0.95 0.95 
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1. The femal~ insects· generally exhibit two phases·in the 
relative growth, while the males have one to three phases in the 
growth according to the different parts on the po.dy·axis and. four 
phases in the growth of the appendages. 

2. In the male the head length show> " marked negative 
allometry with the growth coefficient 0.76 throughout the instars. 
In the female the relative increase in length of the head is divided 
into three phases, i.e. the first phase lasts during the four eailier 
instars, showing a marked negative allometry, the cs€cond phase is 
seen in the fifth instar indicating the value of'" with a marked 
positive allometry; and the third phase shows a marked negative 
allometry in the sixth ins tar. 

3. In the female the relative increase· in the width of head 
shows a marked negative allometry with the, ;growth coefficient 
0.85 throughout the instars. A fall in the second instar occurs 
in the male, after which the. valne of a is constant until the adult ' 
stage. 

4. The pronotum is characterized by its almost isometric 
growth. In the male a marked fall occurs in the fifthinstar. 
, 5. The mesonotum is a highly positive allometriC part in the 

first instar in both sexes. After the second instar the mesonotum 
is characterized by its isometric growth .throughout all the'instars 
up to the adult in the female, while it attains its former value in 
the fifth instar (third 'phase) in the male. 

6. The relative increase in length of the metanotum is almoSt 
similar to those of the mesonotum. 

7. In the male the relative growth of the appertdages may 
be represented by four phases. The first phase (the first instar) 
is characterized by a marked positive allometric grilwth. ..' With 
increase in absolute size the velocity of growth of the appendages 
in length increases during the instars second to fifth. Therefore 
the allometry varies from isometric to highly Positive. 

S, In the female the relative ~owth of the appendages may 
be represented- by only two phases. In the first instar the gro\vth 
coefficient takes the valite of highly positive. A fall takes place 
in the second instar, after which the value of a is constant and' 
~the growth is almost isometric until the a4ultstage. 

, 9. A higher variation in the intensitv· o(allOrtletry of any of 
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tion. This feature is more marked in gregariolls forms' than in 
the solitary. 

In the case of Phraories kummnotoensis SHIRAJ(! the features 
of the growth-gradients are quit~ different from any ofth(known 
cases given above and .very much complicated. 

11. In the first phase of allometry of the· female Sex. there 
exists a highly' positive growth-centre in _the regions of· meso- and 
metathorax from where very steep growth-gradients are graded 
down both anteriorly and posteriorly along the main axis of. the 
body. There is a high growth-gradient graded down proximally 
in the antennae. In. the legs there is found a definite high growth· 
centre in the femoral region from where strong pbsitivegrowth: 
gradients are graded both in centrifugal and centripetaL directions, 

12. In the second phase of allometry of. the female Sex. the 
growth of the thorax as well as the fore :femur become completely 
isometric. The abdomen undergoes a low negative allometry. 

,The head is a negative growth'centre along the main axis of the 
body. In the fore legs there exists a centripetal gro~th-gradient 
in -the tibial region. In both the mid·' and hind legs there is a 
centrifugal growth-gradient both in the femoral and tibial regions. 

, . 

13. Meanwhile the head represents a ~igh pbSit:ive growth­
centre only in the fifth instar, when very steep growth·gradients 
are sloping down from the)lead to the antennae and the pronotum. 

14. In both the first 'and second ·phases of al40metry of the 
male sex, the distribution of' the growth-pot~ntial along' the main 
a~is of the body is quite similar to those of the female_ ' 

15. In the third phase of allometry ofth.emaIesex •• the 
mesonotum becomes a high positive growth-ceotre,irom where 
steep' positive gradients are. sloping down both, anteriorly and 
posteriorly. ' In the heaf1 region there exists a .low growth-gradient 
sbping down towards the pronotum_ A very steep growth-gradient 
is sloping do~n posteriorly from the metathorax -to the abdomen. 
There exists. a centripetal growth-gradient in the fore legs ani!. a. 
centrirugal one in the mid-legs. In the hind, legs the, valup oLth" 
growth-partition coefficient of the femur' is the same as t~,of 
the tibia a; well as the metathorax_ 

16. In the fourth, plmse of allometry 'iJi. t\i¢i.lIla,le sex, the 
. distribution of the growth-potential along • the 'lnaia axis of the 
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h · d h As in the third phase 
bod" is similar to that of the t Ir P ase. . II 

' . d' I' g down proxIma y there existS a defimte growth·gra lent S opm . 

,. 

,-----' -- --_ ...• ---... -.-.....::...-~" -.- ... --.-
Fig. '1 . Ch3!'1ge of growth-gradient in the body of Phraorlts kumamotoensis_ ( a ). 

The ab9cissa axis represents the ant'era-posterior axis of the body. The 
ordin;He 3xis represents the II value. A : antenna H: head P: pronotull?­
F : ftmUT T: bbi:1 1\'1 : mesothorax Mt ": metathorax G: . abdomen 
• : 1st phase .: 2nd phase 0: 3rd phase 0: 4th phase. 

with a very high positive growth-centre in the antennae. In the 
{ore legs there exists a definite growth-centre in the femoral 
region, {rom where strong positive growth-gradients are graded .. 
both in centripetal and centrifugal directions. In the mid-legs 
both the femtlr and tibia take the same value of a very high 
IIrowti,w)artitioll coefficient and there exists a centripetal growth· 
gradient in the femur. In the hind legs a steep 'growth-gradient 
is graded centripetally and the tibia becomes a high positive 
growth·centre. 

17. Generally with the increase of ' the insect in size 'the 
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body目白田iiartothat of the third phase.As in the third phase 

rhere exist!¥ a detinitc耳rowthfradientslopinR down proximally 
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Fi/it.I. C}旭町e01 growth-gr吋削Iin tht出dyof Phroorus ku師団noli倒閣is(d).
The aD師団:1 3.XIS問pre揖ntsthe antero-posterior axis of the b吋y.The 
。吋・n:neaXls rtpr~淀川s the 0: vaJue. A : antenDa H: head P: pronotum 
f : temur T: ti匝a M m問。thor日 Mt: meta由orax G abdom回
. : 1It ph控・ :2nd pha田 o: 3rd phasc:ロー4thpha担・
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with a四 ryhigh凹'5itivegrowth吋centrein the antennae. In the 
{ore Ic宮sthere exists a de自nitegrowth-centre in tI児島田町宮l
region， {加ro叩m 帆wh恥el陀es坑tro叩n町3情宵 凹s剖剖Itl附V叩egro刊wt白h、E伊ra漫記支姐di閏e町叩nt岱sare graded 
t加田副t凶h而nc閃en凶tr吋i院 t凶aland c印en川t此triCωugaldiげre民cti。叩ns国s. In the mid-Iegs 

both the {c目I

H灯r叩o肌、W川、v叫.tQ.l峰)artitiollcoeflicient and there exists a centripetaI growth. 
gradient in thc femur. [n the hind legs a steep 'growth-grad悶 1t

is 耳目ded centriP<'tally and the tibia becomes a high 卯sitive
growth.centre. 

17. Gene悶lIywith the increase of the insect in size the 
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relative growth-ratios of the antenna,' thorax and.all .legs . decrease 
c6trespOndingly. The fall is prominent in such an orderas)oIlows: 
the bind femur, fore femur, mid·femur, mid-tibia,foretibia,mes6-., 
thOrax, metathorax, hin'd tibia and theat'ltenna, 

18. From the third growth-phase of the malethe,felative 
growth-ratios of the antennae and all legs increase' correSpond­
ingly with the groy;thof the insect in size. The rise is prom­
inent in such an order as: the antenna, hind qbia, fore femur, 
hind femur, mid·tibia, mid·femur and fore tibia, . 

19. In the male prorwtum the relative growth-ratio decreases 
in the third phase and does not change its value in the next 
phase. 

. ' -

Fig. 2. Change of growth.gradientin the body of Phraorleskumamotoensis (!¥) 
The abscissa and ordinate as in Fig 1 .• : 1st pbase • : 2nd phase. 

20. In the male meso- and metathorax the relative growth­
ratio increases conspicuously in the third phase and ,does ,not alter 
its value, in the next phase. The rise is more conspicuous ip. the 
mesothorax than in the metathorax. 

21'. In the male abdomen the relative gtaWlkratio decreases 
slightly in the second phase, and then' increases very slightly 
in the following phases with the increaseoLthe.insect in -size 
correSpOndingly. 
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In all cases the length of the , mes0J;l0tu(II:- wastakeIF<'as,.the 
standard growing organ (x), and the' length ' of th~ferntlr, .'ti9ia 
and tarsus as the differetial growing parts;{Y)" c By \ u.sing-Ahe 
allometric formula Y= br', Ihe constant , <lifferentiaJcgro'%th-r;atio~' 
Of allometric organs were calculated,a.nd .the logaritbfus()f ti:!e 
measurements were plotted graphically. 

The legs of the material are very responsible fdrautotomy 
by a sudden stimulus_The autOtomy of this species occtlfS at 
the trochantero-femoral suture as in all members of tlie.· family 
Phasmidae, This charact~r or autotomy was utiliied inth~present 
investigation. Further it was needed to amputate the legs at any 

, point and at--any time. The amputations, were', made ,bY ;D1cans 'of 
a pair of fine scissors, 'In order to ,keep the insects , quiet and 'to 
prevent the autotomy, ' this operation: was perforrtled ,withthe 
'larvae ~hich were anesthetized with ' ether, .otherwiSeikwas.;ery 
difficult or almost impOssible , to tUt off , the parts ,:o{',th~ 'legsat 

, any desired point. , . ' " .. ' 

' The experiments were - classified in ... the followjng . groups: . 
Experiments class 1 : Operation of one fore leg in the firS! instar. 

Twenty individuals just after hatching were _selected f()r eJ(­
perimentation_ 

Experiments class 2: Operation of one fore' leg '. in the second 
instaL Ten individuals jUst after tbe first moult Ylere , l1sed 
for this purpose_. 

ExPeriments class 3: Operation of ,one '_ fore ' ,leg ('in the thitd 
instaL Ten individualS just after , the second moult were 
used _ 

Experiments class 4 :O~ration of , olle ;fore : leg in -the fourth , 
- instaL Ten indi.;riduals just .after 'the third moult were uSed'" 

Experiments class 5 : :Opcration oione mid-leg intnefirstinstar. ­
Twenty individuals , just after .. hatching· wefeseh~Cted_ 

Experiments class 6: Operation of . one ll1id-leg' in . the. second 
instar. Ten individuals just-after the ,first ·moultwereused_ ' 

Experiments class 7 : Operation ·ofonemid:leg in t~e third iristar_ 
Ten individuals iust after the second ' moult . were liseo, 

Experiments class 8 : Operation of one mid-leg <irt-the . fourth 
instar. 'Eight individuals· just after-;the-,third m6ultw:ere us'ed_ 

Experiments class 9 : Operation of. one-mjd-Ieg in the fifth instar. 
. Five individualsjustafter th(d~qrth··rrt'<io,lf -w'ereSelected. , 
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Excperiments class 10 : ()perot ion of ' one hind leg in the first 
. ;nstar. Twenty individuals just after hatching were used. 

Excperimrnts class 11 : Operation of one hind leg in the second 
instar. Thirteen individuals just after the first moult wer~ 
used. 

Experiments class 12 : Operation of one hind leg in the third 
instar. Twmty individuals just after the second moult were 

selected. 
Experiments c1ass 13 : Operation of one hind leg in the fourth ' 

instar. Ten individuals just afte; the third moult were used. 
Experiments class 14 : Operation of One hind leg inine fifth 

instar. Eight individuals just after the fourth moult were 
used. 

Experiments class 15 : Operation of t\vo' fore legs. Four in-
dividuals were used . 

Experiments class 16 : Operation of two mid-legs. Ten individuals 
were selected. 

Excperiments class 17 : Operation of two hind legs. Twenty . 
individuals were used. 

Experiments class 18 : Simultaneous operations of two or three 
difk-rent series of legs. Twenty individuals were used. 

Experiments class 19 : Successive operations of two or more legs · 
of different series. Sixty indiyiduals were selected. 

D. Descriptions of the Results 

. 1. Experiments Series 1 

Experiments Class 1 

No. 1 The right· hand fore leg of a newly hatched larva 
was removed by amputation from the trochantero·femoral Suture 
This individual died just after the second ecdYsis. The values oi · 
" for the I(rowth of the regenerate were 3.61 for the tibia and 
2.~6 for the femur. 

No: 2 The left-hand fore leg of a newly hatched female 
lan'll was removed by amputation from the trochantero-femoral 
suture. This individual lost its left·hand mid leg by t t Th I . . au 0 omy . 

. e va ues of " for the growth of the fore regenerate were su<;:- ' 
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Excpe巾1cnl:sda描 10ぺk提出ionof' one hind Jeg in the first 
、insw.Tmztyindividuals just after Mtctungwere used 
E勾>erimrnts clal唱 11:Ope悶tionof one hind Jeg in the second 
instar. Th悩2討;r伐tぞ部叩1individu31s仰us託tafter the 詰rs坑tmouJt 、were
1ぷ;注JxJJ:払2牛n耐t匂scωh凶時 1止2上:伽伽 oぱf0脚n問1肥eh刷i知ind吋d同 i加nt配het出hi
instar. Twenty individuals just aftcr the sccond mou!t were 
艶 lectcd.
Ex肘討mentsc1a田 13・()peration o[ .onc hind leg in the fourth 
Instar. Ten individuals just afte;: the third moult were used. 
Expcrimen ts dass 14 : 0，耳rationof Onc hind leg in inc tifth 
instar. Eight individuals just after the fourth moult were 
出ed，
Expcriments cla謂 15: Operation of two fore legs. Four in-
dividuals werc uscd. 
Expcriments c1ass 16 : OPtration of two mid-Iegs. Ten individuals 
were selectcd_ 

以pcrimentscla娼 17:0肘ration of two hind legs. Twenty 
individuals were usω. 
Expe.riments cJass 18 Simultaneous opcrations of two 01' three 
difkrent seri凶 ofIcgs. Tw叩 tyindividuals we1'e used 、
Ex匝円rimcntsc1ass 19・Successivcopcrations of two or more legs 
of differcnt series. Sixty jndividuals werεselectcd. 

D. Descriptions of thc Results 

1. Experiments Series 1 

Experiments C1ass 1 

No. 1 Thc right-hand fore leg of a newly hatched larva 
was removed by amputation from the trochantero.femoral Suture. 
This individual died just after the second ecdysjs. The values' of . 
" for the I(rowth of the regenerate were 3.61 for the tibia and 
2.~6 for the femur. 

No. 2 The left-hand fore leg of a newly hatched female 
l a m wa s re mov e d by a m p uq t i o n fr om t h e trmo cdth3削a紅n凶lteぽr仔ぱfたeロmo隠
叩 t凶u町r陀e.This1MMdual lost Its left-hand mdeleg by autotomy. 
The mlues of ufor thezrowth of the fore rczeHEate were sue-
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ces~ively 2.88 and 1.00 fQF the tibiaartd : 0.88 'and ' LOOi6r ~tlie 
femur during the two last larval in$tars respectively. :The :varlles 
of IJ. for the growth of the mid-regeneI:ate were 2.00, and ,;1.20fot 
the tibia and 2.00 and 1.30 for thefcmur' duringthe~GlIl1~ ' instat; 
No. 23 . Distal 1.75 mm of the right'hand lore tibia of .<i: 

" '........ .. ", , " " ,... .. .. ..... '0,:' ',:' ,',. ', ...... :: ",::::,' 

newly hatched male larva was removed ." by amputation. . Too ' 
· operated tibia continued to grow during the course of .the Iarta.l 
development and reached 17.5mm in ; length. in the last larval 
instar which was 1 mm shorter than the unarnputated tibia of 
the opposite side. It was apparently demonstrated in this .experi' 
ment that the gro~h of the fore femur with an amputated tibia 
was obviously checked by the regeneration 'of theClost parts and 
reached 18.5 mm in length{2 mm . shorter than the opPosite 

· femur with the normal tibia) after the 'last · ecdYsisS: Further.: it 
must be noted that the values of 0. for the growth "of the ere' 
generate tibia ·were increased 0.72, 2.20 and ' 2,42<successively: 
The differentiation of the segfiientation in , 'the regenerate ·tarsus 
appeared externally a.fter "the second ecdysis. The total length 0{ 
the regenerate tarsus in succeeding instars were 0.7 mm (third 
instar), -3:50 mm (fifth instar) and. 4,75 mrrt (sixth.instarJ respec­
tively. The length of the . regenerate ta~sal segments attained 
2.0 min (1st .segment) 'and 1.5 mm(2.+3+4 segfilents) in the 
preadultil)star and.3.0mm (lstseglIlent) and 1.75 nun (2+3+4 

· segments) just after the · final ecdysis , respectively_' Here it is ~ 
evident that the value of d . for th'e growth of the regenerate first,. . 
tarsal segment is larger than that of the distal segments, 
No. 40 ' The righHland rote leg' Qf a newly hatched female 
larva ";as . removed by ampbtatiOn from the trochariterO-femo~1 
suture. The observation ·was ' stopped 'at the sixth instar, astl1e 
regenerated leg was lost by autotOfl.lY aiter the sixth ecdysis,:· . 
The values of "for the .growth o(the .·regenerate . were decreasing ' 
in successive instars .. The differentiation · of . the segmentatioriin 

· thetegenerate tarsus took place externally after the second . 
ecdysis. The total length of the regenerate tarsus in succeeding 
instars was 0.7 mm (third instar); 2.1 mm (fifth jnstar)and 
4.0 mm (sixth instar) reSpectively. The. values .of a forlhe 
gr()wth of t\le . regenera te first . tarsal segment were larger thart 
that of the regenerate distal tarsal segm ents" as in/ the experiment 
No. 4~. 
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C田'.sively2.88 and 1.∞fqr the tibia arid 0.88 ~and '， LOO ， fôr ~tlíe 
femuf. during the two last larva1 in$tars respectively." the ~Vaíties 
ofαfor the growth of the mid~regenerate were: 2.ω'"andヲV20Aot
the tibia and 2.00 and ，1.30 for the，fcmur"dl¥ring ，t除 sarne'iristar，c' 
NO.23 凡 Di中11.75 mm  of the right:handlotetibi~ .óf .'a': 
newly hatched rnale larva was司 removed 'bYarllputatiun. "n昔話
operated tibia continued to grow during the' courseof .the Iartal 
development and reached 17.5 mm in .Iength in the last larva.l 
instar which was 1 mrn shorter than the unarnputated tibia.of 
the opposite side.‘It was apparently demoIistratoo in由is.exp討i.
ment that the growth of the fore femur with an amputatoo tibia 
was obviously ch配:kedby the. regeneration唱fthe"lost parts田 d
reached 18.5 mrn in 四E山 一(2mm shorter. than the optosite 
femur with the normal tibia) after th‘'e 'last 'ecdysis.'.. Fl町出er，it 
must be noted that the values 'of 0. for the growth 'of the . re. 
generate tibia .were incieased 0.72，' 2.20 and' 2.42 '，succeSsively. 
The differentiation of the segIiientation in. the regenerate .tarsus 
appeared externaI1jrafter lhe secondecdysisτ'be totaI lehgth.of 
the' regenerate. tarsus加 sucteedinginstars were 0.7 rnm (third 
instar)， '3:50mrn (fifth instar) .and 4.75 mm (sIxth.instar) . respec:. 
tively. The length of the 、regenerate tarsal segments attained 
2.0 mm (1st ，segrnent) 'and L5 mm， (2.+3+4 segfilents) in the' 
pr回dultilJstar and ，3.0mm (1st segment) and 1.75 nun (2+3+4 
segments) just after the final ecdysis res開ctively. Hereit i:( 
evident that the叫 ueof a for th'e growth uf the regenera te、命民
tarsal segment is larger th，an that of the distal segments. 
No. 40 The right.nand :rote leg QI a newly hatchedfemale 
larva was reruoved. hy ampufution fr佃 1the trochant位争fernoral
suture. The ohservation .was 'slopped .3t the sixth instar， as tiie 
regenerated leg was lost by' autotofIJY afterめe'sixthecdysis.，' 
The values of 0. for the，growth of : the.~regenerate ， weredecreasing 
in successive instars. The di古erentiationof the~ segmentatiunin 
the regenerate tarsus took， place externally after these∞nd 
ecdysis. The， tota11ength oIthe regenerate tarsus in succeeding 
instars was 0.7 rnm (third instar); 2.1 mm (釘thjnstar )and 
4.0 mm (sixth instar) reSpectively. The valuesof a for.the 
gI'Qwth of t¥le， regenera te 宣目ttarsalsegment wen! larger thart 
that of the regeneratedistal .tarsal segm ents as ;in~ the experiment 

No. 2~. 
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No.. 282 Distal 0.9 mm of the rjght-hand fere' f~mur of a 
newly hatched male larva was removed by ~mputatlOn. The 
wounded femur decreased in length at Ii'?t, bemg 2.0 mm after 
the .first ecdysis and 1.2 mm alter the second one and then 
bo.>(3.ll1.e 2.6 mOl (still 0.1 mm shorter than in: the tirst instar) 
after the third ccdysic;. It is very clear that in this case the 
growth of the wounded femur was strikingly checked by the 
reconst ruction Dr regeneration of the lost apical part of femur, 
entire tibia and tarsus. After the second ecdysis the femur in­
cr<'aSed in length very much. ' The bud of the tibia and tarsus 
did not appear externally in the second i1)star, but became 
observable as a small but distinct segment after the second 
ecdysis, Tht, bud of the tarsus appeared separately after the 
third ecdysis_ The values of " for the growth of the wounded 
femur for successi,-e instars were -0.76, -1.29, 3.09, 5.00 and 
2.66 resPl'Ctivcly. The last two values of "weuld indicate the 
existence of a regulation power within the regenerate itself. 
No. 283 Distal 1.0 mm of the right-hand fore femur of a 
newly hatched male larva was removed by amputation. The 
wound,:d femur decreased in length from ecdysis to ecdysis at 
first, being 1.9 mm after the first ecdysis and 1.5 mm. after the 
second 011\'_ The bud of the regenerate tibia and tarsus appeared 
externally in the third instar. In this case, too, the growth of 

. the woundl'd femur was apparently influenced by the ~econstruc- " 
tion of the lost parts. The values of " for the growth of the 
woundl'n femur for successive instars were -1.06, -0.62, 6.40; 
0.27 and 3,85 respectively. The growth of the regenerate was 
regulatl-d twice during its lan'al developmental stages. The reason ' 
of the appt';trance of the seconcl'-regulation force in the ' fourth 
instar is not clear. 
No. 28,1 Distal 1.7 mm of the left-hand fore femur of a 
1)(·w l), hatched male larva was removed by amputation. The 
wounded femur decreased in length c'cdysis after (cdysis, being 
_1.8 mm after the fir~t ecdysis and 1.5 mOl after the second one: 
fh" bud of the regenerate tibia appeared after the second ecdysis 
and that of the tarsus was observed after the third ecdysis. I; 
thlS rase, too. the growth of the wounded 'femur was prominently 
checked by the regeneration of the lost ·parts. ' 
No. 285 "Distal l.6 mm of the left-hand .fore femuraf a 
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No、282 D;stal 0.9 mm o( the rj.ght-hand fore. femur 01 a 
newly hatched male larva was removed by amputation-The 
W加 ndedferZ3112r decreased in lmRth atad，being 2.0mm after 
the .first ecdys;s and 1.2 mm after the 5e∞nd one and then 
t陀四me2.6 mm いtill0.1 mm shorter than in: the tirst instar) 
after Ihe thtrd ecdysis It is very clear that in this case the 
growth of the wounded femur was strikingly checked by. the 
r世相対ruction0了間前nerationof the l05t apical part of femur， 
伺 tirctib;a and tarsus. After the second ecdysis the femur in-
creaSt.'O in length veη・much.'The bud of the tibia and tarsus 
did not appear externally ;n the second i1)star， but became 
observablとお aさmall but distinct segmen t after the second 
ecdysis. Tht bud of the tarsus appeared separately after the 
third ecdysis_ The values of " for the growth of the wounded 
femur for succ回si，-einstars wt're -0_76， -1.29， 3_09， 5.00 and 
2_66 resp目tivcly_ The last two values of "would indicate the 
cxistclIC{' of a regulation powrr within the regenεrate rt民If.
No_ 283 Distal 1.0 mm of the right-hand fore femur of a 
newl}' hatcbed male larva was removed by amputation. The 
wound日1fem ur decr出 scdii1 Icngth from配 dysisto ecdysis at 
lIrst， bcing 1.9 mm after tbc first cedysis and 1.5 mm. aftcr the 
世cond00('_ Thc bud of the regenerate tibia and tarsus aptearεd 
cxternall)-in the third instar_ In this但 se，too， t he . growth of 
the 、，Voundl'dfemur was apparently inftuenced by the reconstruc-愉
tion of the 1田I凶rt5. Th" values of " for the growth of the 
wOllnd<o femur for slICcessive instars wcre -'-1_06， -0.62， 6.40; 
0.27 and 3.85 respectively. The growth of the regenerate was 
regulatcd twice during its lan-al developm"ntalsta耳目_ The reason 
01 t he apPt';trance of t he secon寸-regulationforce in the. fourth 
IIlstar j宍 notclcar. 

Noおも Distal 1.7mm of the left-hand fore femur of a 
lwwl)' hutched male larva wa只 問movedby amputatioll_ Thc 
wOlJnd吋 fernurdecreascd in kuglh ~cdys is aftcr ιcdysis， being 
1.8 mm after the白日tecdysis and 1.5 mm after lhe secondone_ 
Thじ budo( lhe regenerate tibia apP<'ared after the second ecdysis， 
and that of恥 tarsuswas observed aftcr the third e叫
t山h凶刊s町e，t開， thc耳rowthof the woundcd .lcrnur was prominen，tly 
checked by the regeneration of the lost 'parts 

No_ 285 '.Distal 1.6 mm of the left-hand .fore femur. of a 
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newly hatched female . larva was removed by ,amPIU:atioll,/ ,o,The 
wounded femur decreased in length ecdysi~ afterecdysisatf;rst, 

' being 0.25 mm (one·eighth the length , of ", the, remainingpart :of 
the femur at the operation) after the first ecdysis and : l.Omm,' 
1.0 rom and 1.5 mm after resp€!:tiye ecdyses, This Jac;ti 'demon· 
strates clearly that the growth of the wounded femur ;.'o/as"eIY 
much checked by . the reconstruction of the lost parts,or,in.other · 
words, there was needed a great quantity ,of energy to regenerate" 
the lost . part of the femur, entire tibia 'and t~sus . . Conseque!ltly 
the external appearance of the bud of the tibia was exceedingly 
delayed as iate as in , the fifth instai'. The ,. budo£.. the . tars,~ 
apPeared after the fifth ecdysis. 
No. 289' Distal 0.5 mm length of .the right·h~nd ';forI(J~1!1" 
of . a ,newly hatched larva was removed " by , amputitiqn. ,·-The 
wounded femur gently reeonstrJlcted the .·lost~ pa~ '.ecdYiiis · aftei­
ecdysis,being 4.0 mm after the' ,first ecdysis :and4.5~ni.·after 

' the second one. But the bud of the tibia andtarsusnev~r 
appeared even in the third instar when:death occurred, , 
No. 292., Distal 2.5 mmof the , right· hand fore femur of , a 
newly hatched male larva was removed by amputation. The 
growth ·of the. wounded iemJlr .:was apparently influenced by the 
regeneration of the lost parts . and decreased 'in length in the two . 
earlier instars; being 1.0 mm ,after thefitst eedY'sis ;.andO.9mm 
aft~r the second one. The bl!d of the' regenerate tibia', and,tarsus ' 

-was first appeared', just after the third mou,lt. , 
No./ 293 Distal 1.5 mni bf the · lef~·ha.nd. f?re ,fe~ur. ~f , a ' 
newly hatched female larva 'was cut. 'TIllS mdlvldu,al,cdledafter 
the sixth ecdysis , .by an unknown cause. . The ' grmvthof\the 
wo~nded femur was verY' much influenced and " deIayt:d··by Cih~ I -- : - -_ .'-. - ,. - . 

reconstruction of the ,lost parts. The ' length: of the ' wound.ed 
femur decreased {rom ecdysis to etdysis at first, . being2.0rrtfil 
after the first ecdysis, 1.6 mm · after the second ,one and 1.7,mm 

, after the ' third one. The bud .of the regenerate tibia and. tatsu~ 
appeared ·, externallY' after the fourth, ecdysis" 

Experiments Class · 2 

'No . . 57 Distal 0.4 mm o{the Jeft,handfore ', fe~Jlr of a 
larva just after the first ecdysis was cut. Thi,sindividual dropped 

. \ \. ' 
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newly hatc~ed female .larva was removed byampU:t;rtíon;'>~，Th.e' 
wounded femur decreased in length ecdysis after eCdysisi.at品;rst，
being 0.25 mm (one'eighth the length，. of . the :eniaining.:開比一01
the femur at the operation) after the員rstecdysis' andCl，Onlnj;' 
1.0 mrn and 1.5 mm after respective ecdyses.. This. Jacl・demoo.
strate5 c1earJy that the growth of the wounded.femur ;w:田 veIY
much checked by the reconstruction of the 105t parts，or，:.ino日ler
words， there was needed a great quantity. of ~nergyto regenerate"' 
the lost part of the femur， entire tibia ・andtarsus.. COnsequ.i!lt1y 
the external appearance of the bud of the tibia was exc匂姐ingly
deJayed as late as in. the fifth instar. The恥budoC thejàrs~ 
ap向aredafter the fifth ecdysis. 
No. 289' Distal 0.5 mm length of the right.hand ユ~forIêJet\)ur

of . a ，newly hatched larva WeI$ removed by.， amp.u匂Ition..;'The
wounded femurgent1y reconstrJlC1ed the.， 10$t、pa出制rtlisaftei-
ecdysis， being 4.0 mrn after thefirst ecdysis' and A.5JDni:after 
the 時condone. But the bud of the tibia and tarsus'never 
appeared evenin the third instar when:death occuπed. 
No. 292 • . . Distal 2.5 rnm of the right.hand fore. femurof . a 
newly hatched male Iarva was removed by amputation. The 
growth .of the. wounded femur .was appareritly in凶白lcedby the 
regeneration of the lost parts. and decreased 'inlength in thetwo 
回 rlierinstars， being 1.0 mm ，after the命stecdysis .. al)d .，0.9目立E
aft~r thc second one. The b1!d of theregenerafe tibia'. a白d，tarsus
哨舗 firstappeared、justafterthe third moult. 
No. ，293 . Dis!al 1.5 rr田lofthe' left-hand fore' feIIlur oLa 

F 

E官官lyhatched female larva was cut. ;This individua1，~pied afier 
the sixth e口lysis. ;!Jyan uilknown cause... The groWth.of-;ぬE
wounded femur was very much influenced and. delayeP' by .th~ 
r目コonstructionofthe .Iost partli. The 'Ie'ngth:. of the'. wound.ed 
femur decreased frorn ecdysis to' etdysis at first，ιbeing 2.0回 n
after theιrst出向田， 16mm-afterthe second ummc111mFh 
after the third on己. The bud .of the regenerate tibiaand.tatsu冒
appeared'，.external1y after the fourth. ecdysis 

Experiments Class2 

No. 57 DistalO.4 mm of the Jeft-handfore、feI1)urof a 
larva just after .the時間tecdysis ¥vas cut. This，individual dropped 

E、
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its regenerat" in the adult stage without being measured and died. 
The ;lfovw'th of the \\~ound('d fetnur "raS very much affected b: 
the reconstruction of the lost parts, and .the values of a for It 
tor successive instars were -0.80, 0.90, 0.00 and 0.30 respectively, 
all representing tbe negative allometric growth.' The bud of the 
regenerate tibia appeared after the third ecdysis, and that of the 
regenetate tarsus was seen in the fifth instal'. The value of a of 
the' initial growth for the regenerate tibia was normal and very 
high. The regenerate tarsus was not tetramerOus but composed 
of five segments and 0.75 mm in total length; the' basal segment 
waS 0.25 mm in length, and as long as the fourth, or as long as 
the second and third taken together, the secorid was as long as 
tbe third and the fifth was about one half as long as the basal 
one. After the next mOUlt, the basal segment of the tarsus be· 
came 0.5 mm in length but the remaining segments were- etiolated. 
No. 58 The right·hand fore tibia of a male larva just after 
thetirst ecdysis Was remov~d from the base. The growth of the 
fore femur without tibia was slightly but apparently affected and 
checked by the reconstruction of the distal segments. Therefore 
tbe values of a for the growth of the femur in question were 1.27 
for the initiaI" phase (1.36 for the control f<:mur) and 0.66 for the 
second phase (1.11 for the control femur). In the '1dult stage the 
femur in question was 1.2 mm shorter than the cont;ol of the 
opposite side. The bud of the regenerate parts appeared iust 
after the second ecdysis, and the parts were differentiated duting' 
the third instal'. The growth of the regenerate tibia waS very 
rapid, values of " being 5.63, 4.61 and 8.80 for successive phases 
respectively. The growth of the regenerate basal tarsal segment 
was strikingly checked after the fourth ecdysis. 
No. 76 Distal 2.6 mm of the right·hand fore tibia of a 
female larva just after the first ecdysis was removed by amputa. 
tion. This individual died after the fifth ecdysis. The growth of 
the wounded tibia was checked after the operation by the re. 
generation of its lost parts. It must be noted that the growth ot 
the femur.with the wounded tibia was not at all affected by the 
reconstructIOn of the lost part of the tibia and the entire tarsus. 
The bud of the regenerate parts appeared after the second 
ecdYSIS., The regenerated part of the tibia was narrower than the' 
basal part. As in the usual cases, the value of ." for the growth 
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g燃t総s陀耳貯:en附守1('r悶"at何ぞ i加tl】the adult stage wi抗th加1旧ot叫2比tbeing measured a副叩n叫ddied. 
11五E誼ど 言街'nJず，Vw'も舟包坑吐hof t伐hε 1札\\~O叫1包mdcd fetnur 仇官'a部sve町rymuch a百'ect旬edby 
t恥h恥er，悶師悶耐附t廿rt叩問u即帥1比c
f師 S叫u亡伐c凶s引iv刊c悶stars were -0.80， O. ω ， 0.00 and 0.30 respectively， 
311 問preseηtinglbe negativc allometric growth.' The bud of the 
Z句叩eratelibia app崎町dafter tbe third ecdysis， and that uf the 
regen羽atetarsusも.va.s50en in the fifth instar. The value of αof 
thC' initial growth for rhe regenerate tibia was normal and very 
弘昭h. The regene悶 tetats出 was not tetramerOus but composed 
of時vesegments and 0.75 mm in totaI length; the' basaI segment 
waS 0.25 mm in length， and as Iong as the fourth， or as long as 
the second and third taken together， the secorid was as long as 
tbe third and the fifth was about one half as long as the basal 
one. After the next moult， the basal segment of the句rsusbe. 
回me0.5 mm in length but the remaining segmeIits were' etiolated. 
No. 58 The right.hand fore tibia 01 a tnale larva just after 
the自問tecdysis Was四movedfrom the base. The growth of the 
fore fcmur without tibia was slightly but apparentIy a旺ectedaild 
checked by the reConstruction of the distaI segments. Therefore 
the values of a for the growth of the femur iIi question were 1.27 
for the initial phase (1.36 for the control $切lur)and 0.66 for the 
second phase (1.11 for the control lemut). In the司dult，stage the 
femur in qu<"stion was 1.2 mm shorter than the control of the 
op凹..iteside. The bud 01 the regenerate parts app四 rediust 
after the second ecdysis， and the parts were differentiated duting 
the third instar. The growth of the regenerate tibia waS very 
rapid， vaJu回 ofαbeing5.63， 4.61 and 8.80 for successive phases 
r田pectively. The growth 01 the regenerate basal tarsaI segtnent 
was strikingly checked after the fourth町dysis.
No. 76 Distal 2.6 mm of the right.hand fore tibia of a 
female larva just after the百四tecdysis was removed by amputa. 
lion. This individual died after the百fthecdysis. The growth of 
the 、，voundedtibia was checked alter thc operation by the rc. 
gene悶tionof its lost parts. It must be noted that the growth of 
the femmγith the町 undedtibia was not at a1l affected by the 
reconstruction of the lost part 01 the tibia and the entire taぉus.
The bud of the regenerate parts app田redafter the second 
ccdysis.、Theregenerated part of the tibia was narrower than the 
h抽1part hin the usual dses，the value ofufor theRrowth 
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of the regenerate basal tarsal segment was larger than that ,of 
the remaining parts of the tarsus. In the foulth instartheb<lSllI 
segment of the regenerate tarsus was shorter thanthe.,t;el!lllining, 
while in the next instar the relation became reversed. . 

. No. 12 Distal 1.45 mm of the right·handfbre feIi1UtiOfa. 
newly hatched male larva was cut· by amputation. The groWth 
of the wounded femur was pronouncedly affected or checked by 
the reconstruction of the lost parts, and the values . of ,r, for the 
growth of it for successive instars were -0,64; 0.80,2.09,2.83 
and 2.16 respectively. The regenerate tibia appeared justatter 
the second ecdysis and was bluish green in colour, measuring 
0.5 mm in length. It is also apparent from this experiment that 
the growth of the regenerate tibia was at first ,checked by the 
recOnstruction of the tarsus. The, length of theregimerata.. tibia 
still remained 0.5 mm in the f01,lrth·'instat. The valuescof. a fot 
the growth of the regenerate' tib'a were 5.83 • and ,3.61 in the, two 
later phases. The bud 'of the regenerate tarsus appeared after 
the fourth ecdysis. The' differentiation of the segments occurred 
in the fifth instar, and after the last ,ecdysis three-segmented 
tarsus appeared. The length of the tarsus' was 0.75 mID, and the 
third segment w~ longer than the two pasal ones taken together. 

,Experiments CIru;s3 

No. 13 Distal 1.8 mm of the left·hand forefet;nur of a ne'\\7ly 
hatched female larva was .removed by amputation. "Thegn:rw.th 
of the wounded femur was distinctly checked by the. reconstruptjoIl. 
of the lost' parts. The values of a for the growth of the t'\\"o 
earlier phases were -0.55 and -1.54 respectively. The bud. of 
the regenerate tibia appeare~ after the se(;ond ecdysis and Jook.ed 
like· a cone, being.o.5 mm in length. In the next instar one side 
of the short regenerate. tibia was almost completely fused with 
the apex of the femur,. the tibia did not. increase in length,and 
the apical part of the femur was somewhat thickened. From<one 
side of the apex of the femur, where. the tibia had been fused, a 

. distinct regenerate tarsus. appea,red a,fter the third ecdy.sis.· The 
regenerate basal segment of the tarsus waS 0.75 mm in. length 
in the fifth instar, 1.5 mm in length in the sixth and 2.4 mm in 
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of the regenerate basaI tarsaI segment was larger than .that >of 
the remaining parts of the tarsus. In the fourth inst紅白eba路I
segment of the regenerate tarsus wasshorter thanthe t:el!lllining， 
while in the next instar the r.elationbecame reversed. 
No. 12 DistaI 1.45 mm of the right.handf，口refemur of'， a 
newly hatched male larva was cut. by atnputation.ThegroWth 
of the wounded femur was pronounαdly affected. or checked by 
the reconstruction of the l08t pa巾， and the values. ofαf町 the
growth of it for successive instars were -0，64; 0.80，2.09，2.83 
and 2.16 respectiveIy. The regenerate tibia atpeared jusI:after 
the second ecdysis and was bluish green in co]our，measuring 
0.5 mm in Iength. It is aIso apparent from this experimentthat 
the growth of the regenerate tibia was atfirst. check，εd by the 
rec()fistruction of the匂tsus. The. Iength ()f theregenerata.. tibia 
still remained 0.5 mm in the fO¥lrth"instat. The valuescofαfor .、
the growth of the regenerate' tibia were5.83. and .3.61 in the two 
later phases. The bud 'of仕leregenerate tarsus appeared 'after 
the fQurth ecdysis. The different泊tionof the segments Oecurred 
in the五fthinstar， and after the Iast.ecdysis three-segmented 
tarsus appeared. The Iength of the tarsus' was 0.75 mlD， and the 
third segment w符 longerthan the two tasal ones taken together. 

，Experiments Class.3 

No. 13 Distal 1.8 mm of the left.hand forefemur of a newly 
hatched female Iarva was .removed by. atnPutation. "Thegrowth 
of the wounded femur was distinctIy checked by the reconstructioIl. 
of the lost. parts. The values of fI. for the growth. of the tW'o 
earlier phases were -0.55組 d-1.54 respectively.τhe bud .of 
the regenerate tibia appeared、afterth丘町condeCdysis and Jook.ed 

like， a cone， being 0.5 mm in Iength.ln the next instar one side 
of the short regenerate. tibia was almost completely fused with 
the apex of the femur， the tibia did not increase in length，and 
the apical part of the femur was somewhat thickened‘ Fromone 

side of the apex of thefemur， where. the tibia had b田 nfused， a 
distinct regenerate tarsus. appea，red after the third ecdy.sis.' The 
regenerate basaI segment ofthe tarsus W'aS 0.75 mm in.length 
itl the面白hinstar， 1.5 mm in Iertgth. in. thesixth. and 2.4 mm in 
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the seventh. i.e. the adult stal'''. The values of u for the growth 
of the regenerate basal tarsal segment were apparently larger than 
(bas;, of the remaining segment, · . ' 
No. 31 The right·hand fore leg of a female larva Just after 
the second ecdysis was removed by amputation. The regenerate 
develolX'd similarly as in the case of the regenerate of the larva 
which wa' operated just after the hatching. 
No. 78 The left·hand fore leg of a male larva just . after 
the second ecdysis ,,'38 removed by amputation: The values of 
'u for the growth of the regenerate were successively 8.07 and 
6.66 for the tibia and 3.61 and 5.55 for the. femur. The values 
of 4 for the growth of the regenerate tarsus were 6.66 for the 
first segment and 2.55 for the' remaining segments. T"e length 
of the regenerate tirst tarsal segment was 0.35 mm and 1.40 mm 
for successive instars, while those of the remaining tarsal seg. · 
ments were 0.60 mm and 1.0 mm' respectively. 
No. 79 The right·hand fore tibia of a female larva just 
after the second ecdysis was amputated from the base. The 
growth of the 'fore femur without the tibia was not at all affected 
by the rec<;mstruction of the lost parts ... The. bud of the regenerate 
tibia appeared after the third .ecdysis ,and was

l 
hemispherical in 

shape. In the fifth instar the regenerate tarsal segments were 
recognizable. a:1d they were two in number, being of an equal . 
length. In the sixth instar the differentiation of a - tetramerous 
tarsus was seen. The basal segment ,was 0.7 mm in iength,­
while the ro;maining parts being 0.7 mm. The apical (fourth) 
segment was slightly longer than the second segment. The 
values of • for tbe growth of the regenerate of the fore femur 
were 5.08, 4.81 and 5.66 respectively. 
No. 21J The right·hand fore leg of a .female larva 'iust 
after the second ecdysis was removed by amputation · from th~ 
trochantero-femoral suture. The values Of a for the growth of 
the regenerate .were 3.85, 5.09 and 3.10 in order for the tibia and 
4.07, 5.27 and 2.10 in order for the femur. The bud of the 
regenerate tarsus appeared after the sixth eCdysis. 

Experiments Class 4 

No. 11 The left·hand antenna, was amputated from Jhe 
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thc舵、・4‘nll>.i.e. thc adult sta!:c. The vahies 01 u for the growth 
01 the rr貯 neratebasal tar団 1se匠mentwere apparent1y Jarger than 

th倒e01 thc remainin$( sC:<nlent. 
No. 31 Thc ri耳ht-handfore leg of a femaJe Jarva just after 
thc second ccdysis wョS rcmoved by amputation. The regenerate 
devclOJl('d similarl}'出 inthc casc of ihc regene四 teuf the larva 
which was opcrated iuミta(lcr the hatching 
No. 78 The left.hand fore leg of a male larva just after 
the sccond ccdysis "屯宗 removed by amputation: The values o( 
-" for thc I/fov .. th of the regeneratc were successiveJy 8.07 and 
6.66 for thc libia and 3.61 and 5.55 for the. femur. The values 
01 o for tIle growth of the regenerate tarsus were 6.66 for the 
品目Isegment and 2.55 for Ihe' remaining segments. J'te length 
of 1M rege即日tc百四ttar田Jsegment was 0.35 rnrn and 1.40 rnm 
for succ田siveinstars， while those of the rernaining tarsaJ seg. 
ments wcrc O.ωmm and 1.0 rnm' respectively. 
No. 79 The right.hand fore tibia of a fernale iarva jU5t 
after the s民間decdysis was amputated from the base. The 
erowth of the 'Iore femur without the tibia was not at all a百ected
by the rec<;lnstruction of the 10st paτt5.. The bud of the regenerate 
tibia appcared after the third ，ecdysis land was， hemispherical in 
shape. In thc fifth凶starthe regenerate tarsal segments were 
r目。m国 ble，制 theywerc two in number， being of an equal 
length. In the sixth instar the differentiation of a -te仕amerous
tarsus was 5cen. The ba姐1segment .was 0.7 mm in ien民h，
while the n;maining parts being 0.7 mm. The apical (four白)
世宮rnentwas slightiy longer than the second segment. The 
柑 1u目。fa for tbe growth of凶eregenerate of the fore fernur 
were 5.08， 4.81 and 5.66 respectively 
No. 211 The rigbt-hand fore Jeg of a .fernale larva '.just 
after the second耐 ysiswas removed 'by amputation.. from. the 
trochanter<rf，目noralsuture. . The values of a for the growth of 
the regenerate .were 3.85， 5.09 and 3.10 in order for the tibia a'Od 
4.07， 5.27 and 2.10 in order for the fernur. The bud of the 
regenerate tarsus appearedafter the sixth ecdysis. 

Experiments CJass 4 

No.11 The left.hand antenna， was arnputated from the 
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base of the flagellum, and the right·hand antenna wlls cut near 
the base of the flagellum leaving only 0.5 mmlength ()fth~ 
basal flagellar segment just after the first ecdysis. This il1dividual 
was a female and lost its right'hand fore' leg· byaut0tQmy\:it 
the end of the third ins tar. It was clearly shown that thegrbWj:h 
of the antenna with a 0.5 mm long flagellar segment.was.af.fit'St 
checked by the reconstruction of the lost parts, and tht\ valu'es .of 
" were changed as -1.30,.5.50, 2.77, 1.21 and 1.90forsuceessive 
phases.. The left·hand antenna without any stump of the flagellum 
neveriegenerated the lost parts as the flagellum, but it developed 
as a leg. After the third ecdysis· the apex of the.pedicelwas 
slightly constricted. In the next instat sil<: segments. were reo 
generated, the length of each segment being in the following 
decreasing order-III, lIar Y,VI,I, IY. The three basal segments 
were firmly united and slightly curved. The fourth· segment was 

attached to the antero·latetal portion of the third one. The angle 
made by the longitudinal axes of the three basal. and of the three 
apical segments was very acute. After the fifth ecdysis the thre~ 
apical segments turned into a tetramerous tarsus, the third seg· 
ment to the tibia and the two basal ones fused into the femur; , 
The longitudinal axis of the femur lHld the· same of the tarsus 
were almost parallel to each other. At the base of thefeItiut an 
incomplete articulation was still observable, and the apical p()rtion 
of the tibia was somewha.t reflexed. The values .of ii for tl:!e 
growth of the regenerate fore leg were 5.90 and 2.44 for the . . 
femur and 6.70 and 3.33 for ·the tibia respectively. The values'of 
" for the growth of the regenerate fore tarsus were. 2.33 for the 
first segment and 1.11 for the remaining ones respecl:ively. 
No. 86 Distal 5.2 mm of the left·hand fore tibia of a. male' 
larva just after the third ecdysis was cut by amputation. It must 
be noted that the growth of tbe femur with the wounded tibiJI 
was not affected by the regeneration of the lost parts of the leg 
Further it Was evident that the • growth of the wounded tibia wac 
more or. less similar_tei that of the normal one. The bud of the 
regenerate tarsus. appeared in. the fifth instar.Theabsolute 
lengths of the first tarsal segment were 0.60 mm for the fifth 
instar 'and 2.00 for the adult stage. The same of the three reo 
maining segments were 0.90 mm for the fifth instat and 1.50 mm 
for the adult stage. Here it 'wasc1early demonstrated that th'e 
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base of the日agellum，and the right.hand antenna was cut near 
the base of th巴 flagellumleaving only 0.5 mm length of:，.tlle 
hasal flagellar segment just after the白rstecdysis.This il1divietual 
was a female andlost its right'hand fore Ieg by autotomYIlt 
the end of the third instar. It was cIearly ShOWll that the 'groWj:h 
of the antenna with a 0.5 mm long fl刷 larSe仰醐_was at first 
checked by the reconstruction of the 10st tarts， and thc. va1u'es .of 
" were changed as -1.30，，5.50， 2.77， 1.21 and 1.90forsuceessive 
phases. The 1eft.hand antenna without any stump of the flagellurn 
never iegenerated the 10st parts as the自ageJlum，but it developed 
as a 1eg. After the third ecdysis， th<; apex of the.pedicelwas 
s1ightly constricted. ln the next instar sii<: segments. were re. 
generated， the length of each segment being' in the following 
decreasing oraer-lII， II .or Y，VI，I， IY. The three basa1 segments 
were firmly united and s1ight1ycurved. The fourth . segrnent was 
attached to the antero.latetal portion of the third one. The angle 
made by the 10ngitudinal axes of the three basal and of the three 
apica1 segments was very acute. After the fifth ecdysis the thre~ 
apical segments turned into a tetramer'ous tarsus， the third seg. 
ment to thetibia and the two basa! ones fused into thefemur; 
The 10ngitudinal axis of the femur lHld the -sarl1e of the tarstis 
were a1most paralle1 to eachother. At the base of thefemuI' an 
incornplete articulation was sti1l observab!e， and theapical Ilortion 
of the tibia was somewha.t reflexed. The va1ues .of丘forthe 
growth of the tegenerate fore 1eg were ~.90 and 2.44 forthe 
femur and 6.70 and 3.33 for .the tibia respectively. Tbe va!ues'of 
αfor the growth of tbe regeneratefore tarsus were 2.33 fOT the 
自rstsegment and 1.11 for the remaining ones 'respectivelY. 
No. 86 Distal S2 mm of the left.hand fore tibia of a. rna1e 
larva just af民rthe third ecdysis was cut by amputation. It must 
be noted thal the growth of tbe femur with tbe wounded tib母
was not a任ectedby the regeneration 01 the 10st pa比Sof theleg 
Further it was evident thatthe. growth of the woundedtibia wac 
more or. 1ess simi1ar_to that of the norma1 one. The bud of佐官
regeIIerate tarsus . appeared in. the何thinstar. Theabsohite 
1engths of the first tarsal segment were 0.60 mrn for the紅白
instar 'and 2.00 for the adult stage. Thesarneofthethree re-
mainiog segments wete 0.90 mm for the五fthIristat and 1.50 mm 
for the adu1t stage. Hereit ・wasc1early demonstrated that the 
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values of a ' of the basal segment were greater than those of the 
remaining parts, , 
No. 88 ' ,The left·hand fore femur ,of a female larva just 
before the third ecdysis was amputated from the trOchantero­
femoral suture. The bud of the regenerate appeared after the 
fourth ecdysis. This individual died after the sixth ecdysis. ·The 
value of a for the growth of the regenerate femur was 6.331or 
the first phase. The tibia and tarsus were not seen until the 
sixth instar. 
No. 101 The left· hand fore femur of a female larva just 
before the third moult was amputated from the trochantero-femoral 
suture. The bud of the regenerate appeared after the fourth 
ecdysis. The absolute lengths of the regenerate basal segment 
were 0.9 mm and 2.0 mm successively, and the same' of 'the, 
remainder were 1.25 mm and 1.5 mm respectively. The value of 
a {or the growth of the basal tarsal segment was 4.50, and tl)at 
of the remaining parts was O.SO. The values of " for the growth 
of tile regenerate were successively 11.37 and 4.60 for the femur 
and 7.12 and 5.60 for the tibia. 
No. 102 The right·hand fore femur of a male larva just 
before the third ecdysis was amputated from the trochantero­
(emoral suture. The bud of the regenerate appeared just after 
the fourth ecdysis. 

2.. Experiments Series 2 

Experiments Class 5 

No. 3 The right·hand mid·leg of a newly hatched female 
larva was removed by amputation from the trochantero-femoral 
suture. The bud of the regenerate appeared after the first 
ecdysis. After the third ecdysis the regenerate tibia was de. 
formed-there occurred a broad constriction at the base and the 
entire tibia was deep green in colour. After the fourth ecdysis 
there. OCCUlTed a .distinct node just basal to the middle portion of 
the tIbIa , and thIS node never disappeared until the adult stage ' 
The bud of the regenerate tarsus appeared after the~econd 
eodysis, but the differentiation of the segments occurred just after 
the fourth ecdysis. The absolute lengths of the regenerate ~I1>al 
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vall踊。fα'ofthe ba担 l臼gmentwe陀 gr回 terthan those of出e
rcmaining paはS
No. 88 . The left.hand fore femur .of a female larva just 
before the third町dysiswas amputated from the trochantero‘ 
fcmoral suturc. The bud 01 the regeserate appeared after t.he 
fourth ecdys目、 Thisindividual died after the sixth ecdysis. ・The
value of守 forthe grow凶 ofthe regenerate femur was 6.331or 
the first phase. Thc tibia and tarsus were not seen until the 
副nhinstar. 
No. 1.01 The left.hand fore femur of a female larva just 
beforc the third moult was amputated from the trochantero-femoral 
suture. The bud of the regenerate appeared alter the fourth 
e世lysis. Thc absolute lengths of the regenerate basal segrnent 
wcre 0.9 mm and 2.0 mm successively， and the same' 01 the 
remainder-were 1.25 mm and 1.5 mm respectively. The value of 
• for thc growth of thc basal tarsal segrnent was 4.50， and that 
of the rernaining parts was 0.80. The values ofαfor the growth 
o{ thc regencrate were successively 11.37 and 4.60 for the femur 
and 7.12 and 5.60 for the tibia 
No. 102 The right.hand fore femur of a male larva just 
before thc third ecdysis was amputated from the trochantero-
femoral suture. The bud 01 thc regenerate appeared just after 
the f.叩此h民dysis.

2.， Experiments Serics 2 

Experiments Class 5 

N03Thetight-hand mid-leg of a newly hatched female 
larva was rcmoved by amputation from the trochantero-femoral 
suture. The bud 01 the re耳enerateappeared after the first 
ccdysis. After the third ecdys目 theregenerate tibia was de. 
formed-there occurred a broad const11CHon at the base，and the 
cntlre巾 iawas deep green in colour. After the fourth ecdysis 
tht're occurred a distinct node just ba田1to the middle pOrtion of 
the tibia， and th時 nodenever disappeared until. the adult. stage. . 
The bud of the regenerate ta四国 appearedafter the second 
H活ysis，butthe dlHerentiahon of the seErrtentsotcurred just after 
the fourth町dysis The absolute lengths of the reEeRerate tamaI 
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basal segment were 0:7 mm, 1.8 mm and 2.6 rrtm for successive 
instars, and those of the remaining parts wer~0,9 mm, 1.25 mm 
and 1.6 mm for respective instars. The values of a for the 
growth of the regenerate mid-femur were 5.06, 4.91, 2.91,1.81 
and 1.50 for successive ins tars, and those for -the regenerate rnid­
tibia were 5.26, 1.37, 2.91, 3.63 and 1.90 respectively. The values 
of it for the regenerate basal tarsal segment were always larger· 
than those of the remaining parts. 
No.4. The left-hand ·mid-leg of a newly hatched· female 
larva was removed byampu~alion from the trochanter6-femoral 
suture. The bud of the regenerate appeared after the first" ecdysis. 
The bud of the regenerate tarsus appeared also after the second 
ecdysis, but it was conical in outline and deep greenish.in colour. 
In the fourth instar the regenerate < tarsus still remained in 
the same condition and· not differentiated into segments. " ldter 
the fourth ecdysis the regenerate tarsus was divided into two 
segments, the basal one being 0.75 mm in length and the apical 
one being 0.5mm in· length with the <:olour deep greenish-blue. 
The regeneration of this apical part "vas checked during the 
course, of development. The absolute lengths of the basal part 
for sllc<:essive instars were 1.65 mm and 3.0 mm. 
No. 15. The left-hand mid-Jeg ,Of' a newly hat<;hed male 
larva was removed by amputation from. the trochantero-femora( 
suture. In this individual the bud of the regenerate tarsus' was 
unable to differentiate. In the fourth instaT about· 3.2 mm length 
of the right-hand fore femur was removed by amputation. The 
growth of. this wo(]nded femur was arrested in the fifth instar. 
The'values of a for the growth of the regenenite mid:femur weTe 
6.36, 4.07, 4.60 and 5.40, and those of the mid-tibia were 6.36, 3.07, 
6.00 and 5.40 for successive instars. 
No. 24 ' Distal 1.15 rom length·of the right-hand mid-tibia 
of a newly hatched f~male was remov~d by amputation. This 
individual died after the sixth ecdysis. The growth of the wound-· 
ed femur was apparently checked 'in the first and second phases 
at finit. The values of a for the growth of the. reienerate mid­
tibia were 0.45,. 1.12, 0.91, 2.81 and 0.78 forstlccessiveinstats, 
The bud of the regenerate •. tarsus a{lpeared .a.fter the' second 
ecdysis. After the third ecdysis the differentiation of the tetra- . 
merous segments took place. The absolute values of the regene-
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basa1 segtnent were 0.7 mm， 1.8 mm and 2.6!X)m for suctessive 
instars， and those 01 the remaining parts were 0.9 mm， 1.25 mm 
and 1.6 mm for respective instars. The vaIUes ofαfor the 
growth ()f the regenerate mid-femur were 5.06， 4.91， 2.91，1.81 
and 1.'50 for successive instars， and th田efor止heregenerate fuid-
tibia were 5.26， 1.37， 2.91， 3.63 and 1.90 respectively目 ThevalI1es 
of ft for the regenera民 basa1tarsal segment were always larger 
than those of the remaining parts. 
NO.4 智 Theleft-hand .mid-leg of a newly hatched. fetnale 
larva was removed byamputalion from the trochante時femoral
suture. The bud of the regenerate appeared after the五rst町:dysis.
The bud of the regenerate tarsus appeared aJso after tM second 
ecdysis， but it was conical in outline and deep greenish.in colour. 
In the fourth instar the regene四.te< tarsus still remained in 
the same condition and. not differentiated into segments. " ldter 
the fourth ecdysis the regenerate tarsuswas divided into two 
segments， the basal one being 0.75 mm in length and the apical 
one being 0.5mm in lengthwith the colour deep greenish-blue. 
The regeneration of this 3.pica.1 part '¥vas checkcd during the 
course〆ofdevelopment. The absolute lengths of the basal part 
for successive instars were 1-65 mm and 3.0 mm. 
No. 15. The left-hand mid-leg ，of寸anewly hat<;hed male、
larva was removed by amputation from. the trochantero-femoral 
suture. ln this individual the bud of the regenerate tarsus' was 
unable to differentiate. ln the fourth instar about 3.2 mm length 
of theright-hand fore fetnur was removed by amputation.τbe 
growth of. this woonded femur was arrested in the員.fthinstar. 
The va[ues ofαforthe growth of the regenerate mid:femur were 
6.36， 4.07， 4.60and 5.40， and th口問。fthe mid-tibia were 6.36， 3.07， 
6.00 and 5.40 for successive instars. 
No.24ぇDistal1.15 mm length'of the right-hand mid-tibia 
of a newly hatched f~male was removed by amputation. This 
individual died after the sixth ecdYl'is. The growth of the wound-
ed femur was apparently checked in the first and seeond phases 
at finit. The values of a for thegrowth of the. regenerate mid-
tibia were 0.45，. 1.12， 0.91， 2.81 and 0.78 forstlccessiveinstars， 
The bud of the regenerate.. tarsus appeared .a.fter the' second 
ecdysis. After the thirdecdysis thedifferentiation of the tetra-
merous segments t∞k place. The ab田1utevalues of the regene-
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rate tarsus were 1.0 mm and 15 mOl in length both for the basal 
and th~ remaining segments for fifth and sixth instars resll':c~ivelY. 
There was a node just before the apex of the regenerate tIbia. 
No. 41 The right·hand mid-leg of a newly hatched larva 
was removed b\' amputation. This. individual died after the fifth 
ecdysis. This individual regenerated the right-hand mid-leg with 
tetramerous tarsus just after the first ecdysis. The growth of the 
regenerate femur was strongly arrested, a deep incision occurred 
at the middle of the underside of it in the third instar, and the 
incised port ion turned to a promine,nt constriction after the fourth 
ecdysis. Accordingly the growth of the regenerate tibia was also 
checked. The tetramerous tarsus was reduced to a single-segment­
ed tarsus after the fourth ecdysis. 
No. 4i The left-hand mid-leg of a newly hatched female 
larva was removed by amputation from the trochantero-fernoral 
suture. The bud of the regenerate tarsus which had appeared 
after the first ecdysis was etiolated after the second ecdysis_ 
After the third ecdysis the differentiation of the tetramerous seg­
ments took place. The absolute lengths of the basal segment 
wcre 0.35 rom, 1.4 mm and 1.9 mm for the fourth, sixth and 
St'vNlth instars respectivel)'_ The absolute lengths of the remain­
illll part wen' 0.3 mm, 1.5 mm, and 1.9 mm for the fourth, sixth 
and seventh instars respectively. The values of "for the growth 
of the regenerate were 3.25, 4.23 and 1.33 for the femur and 3.87, 
3.38 and 1.44 for the tibia successively_ 
No. 62 Distal 2.5 mm length of the right-hand mid-tibia of 
a newly hatched female was removed by amputation_ The growth 
of the wounded tibia was comparatively very slow, the values of 
" being. 1.13. 0.87, 1.33 and '1.30 for successive instal'S. After the 
third ecdysis a tarsus was regenerated. measuring 0.35 mm in 
length, and the complete tetramerous segments was differentiated 
in the next instal' (basal segment-0.6...mm, remaining parts 
0_8 mm). Rut the regenerate tarsus was again reduced to a very 
small--sillllie attachment after the fifth ecdysis. The regenerated 
part of the tibia. was eagily detectable owing to its narrowness 
and pale coloration. 
No. 287 Dista( 1.4 mm length of the right·hand mid-femur _ 
of a newly hatched female larva was removed by amputation. 
The growth of the wounded femur was highly arrested at first 
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rate tarsus we刊1.0mm and 15 mm in length both for the ba叫
and th~ remaining同耳mentsfor抗fthand sixth instars respectively 
Thete was a node just before the apex of the regenerate tibia. 
No. 41 The right.hand mid.leg of a newly hatched larva 
W都町movedby amputation. This. individual died after the fifth 
虻dysis・Thisindividual regenerated the right.hand mi，ιleg with 
lel悶meroustarsus J関 tafler Ihe品目tecdysis. The growth of the 
rellene問 tl' femur 官asstrongly arrested， a deep incision occurred 
at thぞmiddleof the underside of it in the third instar， and the 
inci蛇dport ion tumed to a promine.nt ∞nstriction after the fourth 
ecdysiち Accordinglythc growth of the regenerate tibia was al閉
山町kcd. The tetramerous tarsus was reduced to a single.segment-
edta四usafter the fourth ecdysis. 
No. 4i The left.hanu mid-leg of a newly hatched female 
larva was removed by amputation from the trochantero-fernoral 
suture. The bud 01 the regenerate tarsus which had appeared 
after the 首相teedysis was etiolated after the second ecdysis. 
Aftをrthe Ihird ecdysis the differentiation 01 the tetramerous seg‘ 
ments t∞k place. The absolute lengths of the basal segment 
官町e0.35 mm， 1.4 mm and 1.9 mm for the fourth， sixth and 
sewllth instars respectivel;二 Theabsolute lengths of the remain‘ 
ing part wen' 0.3 mm， 1.5 mm，油d1.9 mm for the fourth， sixth 
and seventh instars respectively. The values of " foτthe growth 
01 the regenerate were 3.25， 4.23 and 1.33 lor the femur and 3.87， 
3.38 and 1.44 for the tibia successively. 
No. 62 Distal 2.5 mm length of the right-hand mid-tibia of 
a newly hatched female was removed by amputation. The宮町wth
of the wounded tibia was comparativcly very slow， the values of 
，< beinit. 1.13. 0.8i， 1.33 and "1.30 for successive instars. After the 
third町dysisa tarsus was regenerated， measuring 0.35 mm in 
Jcn官th.and the complete tetramerous segments was differentiated 
in the next instar (basal segment-0.6..mm， remaining parts 
0_8 mm). Rut the regenerate tarsus was again reduced to a very 
問問1ト引ngleattachment after the fifth ecdysis. The regenerated 
E国rt01 the tibia. was easily detectable owing to its narrowness 
and palぞ coloration.

No. 287 Dista( 1.4 mm length of the ri宮ht.handmid.femur . 
of a newly hatch町jfemale larva was removed by amputation. 
The買rowthof the wounded femur was highly arrested at first 



Anaiyses on the Growth of Insects 3,5 

by the reconstruction of the lost parts. The values of" for ' the 
regenerate femur were -3.15, 1.33, 2.60, .2.72 and 1.38, for respec' 
tive instars, The bud of the regenerate tibia and tarsus appeared 
just after the second ecdysis. The growth of the regerieJ:'ate tibia 
and the basal segment of the tarsus was rapid at the tl:titd ,pha~ 
and gradually regulated to the slow development, the values of .;; 

, being 4:66, 4.27 and 1.38 for the tibia and 4.53,3.18 and 0.23 f~ 
the tarsus respectively. ' , " , 
No. 291 . Distal 1.8 mm of the . right-hand mid-femur of a 
newly hatched larva was removed by amputation. The growth 
of the wounded femur was highly checked at .first by the recon­
struction of the lost parts, the val"ues of u being -0.92, -1.00. 
4.44 and 2.64 for successive instars. The bud of the regenerate ' 
tibia appeared just after the second ecdysis. " The bud of the . 
regenerate tarsus appeared. after: the fourth ecdysis and .Q.Rmm 
in length. This individual died , in .thefifth instar. ' " , -, 
No. 296 Distal 2.0 mm length of the left-hand mid·femur 
of a newly hatched larva was removed .by amputation. ,T~ 
growth of the wounded femur was apparently checked bytbe 
regeneration of the lost parts, the values of ;1 being - Q.95, 0.33; 
3.07, 3.09, 1.87 and 0.72 fcir successive, instars. The values oCa 
for the regenerate basal tarsal segment were 2.81, ,2.12 and -0.2,7 
for successive instars . 

. No. 301 Distal 1.2 mm "iength,~ of the rigIit~haiid mid-femur 
of a newly hatched female 'I.arva was removed, by amputatIon. -

, The growth of the wounded femur was checked as in the ,exre"t:'V 
ment No. 295, the values.of a being -1.65, 2.12, 1.87, 2.63 o,od 
1.80 successively. The budot the : ~egenerate tibia appeared JUSt " 
after the third ecdysis. ' , " , ' 
No. 14 Distal 1.6 rom, length of the right-hand mid-femu.r 
of ~newly hatched female ' larVa was removed '-by amputation;', 
The growth of the wounded femur was as in the ex~rfmentNo_ 
301, the values of a being ,0,00, ':'1.21, 3.00, 1.23, .4.25and).77 
for successive instars. Mter the second ecdysis the bud ,of the 
regenerate tibia appeared an,d it measured 0.5 mm in , ieDgth. <ift~r 
the third ecdysis the tibia was very much curved, a~4 the side was 
fused with the apex of the regenerate part ,of the femur. ',' Further 
the tetrameroustarsus appear:ed_ and was 1.0 mm. in length. Tlie 

- longitu~inal axis of the tarsus wasthu~perpeDdicularto that of , 
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by the reconstruction of the lost parts. The values ofαfor'the 
regenerate femur were -3.15， 1.33， 2.60， .2.72 and 1.38， for r田院c'
tive instars. The， bud of the regenerate tibia and tarsusappeared 
justafter the se∞nd ecdysis. The growth of the regerierate ，tibia 
and the basal segment of the tarsus was rapid at the tl:lÎ~d..phà必
and gradually regulated to the ，sloW development， the ，valuesof，a 
， being 4.66， 4.27 and 1.38 for the tibia and 4.53，3.18 and 0.23 JOJ: 
the tarsus respectively. 
No， 291 Distal 1.8 mm of the 'right.hand mid.femur of a 
newly hatched larva was removed by amputation. The growtb 
of the wounded femur was highly checked at .，first by the recon. 
struction of the 10st parts， the va1ues of a being -0.92，ー1.∞，
4.44 and 2.64 for successive instais. The bud of the regeIterate 
tibia appeared just after the second ecdysis. Thebud ofc the 
regenerate tarsus appeared， after， ， ， the fourth ecdysis"ands旦ml!l
in length. This individual died， in thefifth instar. 
No.296 Dis 匂]2，0 mm leIll民(thof the left.hano mi誠d.ぜf町印I
。ofa new1y hatched 1泊a刊 'a.was removed j)y amputation， ，The 
growth of the' wou山ndedfemur was apparently checked by the 
regeneration of the lost par吋ts払， the values of a being一Q.95，0.33，
3.07， 3.09， 1.87 al1d 0.72 for successive， instars. The values ofα 
for the regenerate basal tarsal segment were 2.81， 2.12， andー仏27
forsucαssive instars. 
. No. 301 Distal 1.2 mm 1ength， of the right.harid' mid-femur 
of a newly hatched female 'l，aTva was removed by主rrtputatIotI.
The growth of the wounded femur was clIecked as in the . expeti. 
ment No. 295， the values， of abeingー1.65，̂ 2.12， 1.87現 2.63and 
1.80 successively. The budof theてegeneratetibiaappeared just 
after the third ecdysis. 
No. )4 Distal 1.6 mm Iength of the right'tand rnid.femu，r 
Qf a newly hatched female larva was rernoved by amputation. 
The growth of the wounded femur was as in the experirnent No. 
301， the values ofαbeing 0，00， -1.21， 3.00， 1.23， .~ .25 and ，2.77 
for successive instars. After the second ecdysis t~e ，bud ，o( the 
regenerate tibia appeared an，d it measured 0.5 mm il1length. <After 
the third ecdysis the tibia was very rnuch curved， a.nd the side was 
fused with the apex of the regeneratepart. of the fernur， Further 
出etetramerous tarsus appear.ed.and was 1.0 mm， io: Iength. The 
'longitudinal axis of the tarsus was thus perpendicular to that of 
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Ill<' i~mllr . Thr tibia made· no change untill the adult stagE'. 
After th" fourth ecdysis the regenerate part of the femur was 
slightly narrowed, and the tarsus was 1.25 mmin length, The 
10 git~inal axis of the tarsus made an acute angJe with that of Ih: femur. Afler the fifth ecdysis the longitudinal axis of the 
tarSU$ became again perpendicular to that of the femur. The 
absolutr lenf'(lh of the tarsus was 1.0 mm for the metatarsus and 
l.4 mm for the fl'mainin" parts. 

Experiments Class 6 

No. 32 The right·hand mid·leg of a male larva just after 
the tirst ecdvsis was removed by amputation from the trochantero· 
femoral sut~r('. ·After the second ecdysis the leg regenerated. 
The values of f/ for the growth of the regenerate were 8.14 for 
the femur and 7.57 for the tibia in the second phase of the 
regeneration. In the regenerate leg of the adult stage of this 
individual, the metatarsus (0.75 mm) was sJiorter than the remain· 
ing parIs (1.0 mm). . 
No. 52 The left· hand mid·leg of a female larva iust after 
the tirst ecdysis was removed by amputation from the trochantero- . 
femoral sutur~. The values of " for the growth of the regenerate 
were 5.41 for the femur and tibia i~ the second phase of the 
regeneratioll. The absolute lengths of the mid·metatarsus were 
0.35 mm for the fourth instar · and 1.5 mm for the sixth instar. 
The absolute length of the remaining .parts of the tarsus of the 
same adult was 1.9 mm, and distinctly longer than the metatarsus. 
The tarsus of the left· hand hind leg was cut by amputation from 
the base after the firSt ecdysis. After the second ecdysis the 
bud of the re~enerate tarsus appeared; and it was 0.5 ' mrn in 
length and two-segmented. After the third ecdysis the tarsus 
turned to tetramerous. The absolute lengths of the metatarsus 
were O.:l mm for the fourth instar and 2.15 mm for the sixth 
instar, and those of the remaining parts were 0.75 mm for the 
fourth instal' and 1.90 mm for the sixth instaL The value ' of " 
was greater for the regenerate hind metatarsus than that for the 
regen"rat~ mid·metatarsus. 
No. 5:; Distal 2.5 mm of theright·hand mid·femur of .a 

ヨ7 KeIZo YASVMAT'SI; 

1M í~mllγThr tib回 mad('no change. untill the adu!t stage. 
!¥fter tl1l' fourth ecdysis the re宮刊era!epart of the femur was 
sliJrtJtly narrowed. and the tarsus was 1.25 mm in !ength. The 
旬日印刷Iaxis of耐 larsusmaae anωte田宮Jewith that o{ 
Ih~ frmur. Afler the fiflh ecdysis the longitudina! axis of the 
tarSU$恥cameagain perpend回llar10 that of the femur. The 
31即 lutfle叩 lhof the larsus was 1.0 mm for the metatarsus and 

l.4 mm for the rl'maining 姐rts.

Experiments C!ass 6 

NQ. :l2 The right・handmid.!eg of a male larva just after 
the lirsl ecdysis was remo¥'ed by amputation from the trochantero-
f叩lOral5U!l川、 After!he second ecdysis the leg regenerated 
The valu('s of "for t he growth of the re巨eneratewere 8.14 for 
the femur and 7.57 for thf tibia in the second phase of the 
reg朗自主tion. !n the regenerate leg of the adult stage of this 
individual.. the metatarsus (0.75 mm) was shorteτthan the remain. 
ing parls (1.0 mm) 
No. 52 The !eft.hand mid-leg of a ferna!e larva just after 
the first ecdysis was I印、ovedby amputation from the trochantero-
femoral 5U!Ur.. The va!ues ofαfor th，. growth 01 the rcgenerate 
WC陀 5.4.1{or the femur and tibia in the second phase of the 
regene市 tioll. The absolute lengths of the mid.metatarsus were 
0.35 mm for the fourth instar. and 1.5 mm for the sixth instar. 
The ab叩lutelength of the remainin耳 partsof the tarsus of the 
same adult was 1.9 mm. and distinctIy !onger than the metatarsus. 
The tarsus of the Ieft-hand hind leg was cut by amputation from 
the base after the ti時t田 dysis. After the second ecdysis the 
bud of t he TeRenerate ta四usappeared; and it was O.5' mm in 
length and lwo-segmented. After the third ecdysis the tarsus 
turned tυtetramerous. The abso!ute lcngths of the metatarsus 
were O.:l mm for the fourth instar and 2.15 mm for the sixth 
Instar.加 dthose of the remaining parts were 0.75 mm for the 
fourth instar and 1.90 mm for the sixth instar. The value' of " 
W目前caterfor the regenerate hind metatarsus than that for the 
regen"rate mid.metatarsus. 
No. 55 Oistal 2.5 mm of theright-hand mid.femur of a 
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male larvejulit after the first ecdysis. was removed by amputation. 
The growth of the regenerate femur was. very much arrested by 
the reconstruction of the lost parts. After the second ecdysis the 
bud of the regenerated tibia (0.35 mm). appeared. .After the third 
ecdysis there appeared 0.5 mmlength of · the tibia with O~5. · 
mm length of the. tarsus. The, regenerate tarsus was tw<rseg­
men ted and very much .constricted at the· base..The colour of 
the apex of the tibia and the entire tarsus was deep bluish-green. 
After the fourth ecdysis . the regenerate ·tibia and .tarsus were ' 
almost entirely etiolated or diminished only leaving a very short, 
slender, blackish attachment, and the .. fem\lr was gradually narrow· 
ing .. apically _ After the fifth moult the . rudiments of the -regenerate 
tibia and tarsus entirely , disappeared, and the apex of . the .re­
generate femur wa~ rounded. The values of (1 for ~he growth of 
the wounded femur were 0.42, .,.1.54' and 0.83 successively. . . 
No, 59. - Th-e right-hand mid-tibia of a male larva just after . 
the first ecdysis was cut from the base by amputation. The bud 
of the regenerate tibia appeared · just 'after the second ecdysis, ' and 
was 0.35 IDm in length and spherical in size. The growth of the 
regenerate tibia was very well, the values of (J. being 1.91,6.91 and 
6.71 for' successive instars. The bud of the regenerate tarsus 
aPPeared just after the thir-d ecdysis and ·0.3 mm in length. Mter 

. the fourth ecdysis the tetramerous tarsus appeared. The . absolute 
lengths of . the ~egenera~e metatarsus were n.8.mm for the fifth 
instar and 2.0 mm for the sixth instar, and those of the remain­
itlg parts were. LO mm for the fifth and 1.35 for the sixth instar; 
The growth of , the femur with an imj,erfect tibia ' was almost . 
unaffected by' the regeneration of . the tibia_ It must be' noted 
that the growth of the regenerate tibia was not at . all influenced 
by the reconstruction of the tarsus. The· value . of " for the. 
.growth of the metatarsus was larger than those of the remaining 
portions. 
No. 75 Distal 1.3 mmof the right·hand mid-tibia of a 
female larva just after the first ecdysis was· removed by amputa:' 
tion. The growth of the right-hand mid-femur with a wounded 
tibia seemed to have been very slightly affected by the recOn­
struction of the lost parts. \Thevalues of a J4Jrthe growth oCthe 
femur in question was 0.93, 1.00, and 0.86 ·successively.The bud 
of the regenerate tarsus appeared after the third ecdysis. The 
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male larve則前 afterthe first ecdysis.was removed byamputation. 
The !rrowth of the regenerate femur was very much arr田 tedby 
the re∞nstruction of the 1，田tpa由. After the 5配ondecdysis the 
以.!dof the regenerated tibia (0.35 mm) appeared. .After the出ird
H泊ysisthere appeared 0.5 mm .1ength of. the tibia' with 0.5 
mm length of the. tarsus. The， regenerate tarsus .was tw<rseg・
mented and very much constric;ted at the .base. .. The colour of 
the apex of the tibia and the. entire tars田 wasdeep bluish宮reen.
After the fourth ecdysis the regenerate tibia and .tarsus were 
alm儲 tentirely etiolated or diminished only I~aving a very short， 
slender， blackish aはachment，and the. fem¥lr was gradually. narrow. 
ing .apically. Af~er the fifth mou1t the. rudiments of the' r句'enerate
tibia and tarsus entirely ‘disapp伺 red，語nd1I暗 apex'of . the .re. 
generate .femur was. rounded. The values of "for the growth of 
the wounded femur were 0.42，一1.54and 0.83 succ白sively.
No， 59. . Th'e.right.hand mid.tibia bf a male larva just after 
the first田:dysis.was cut f rom the. base by田nputation. The bud 
of the regenerate tibia appeared just :after the副知nd配dysis，and 
W田 Q.35mm in length and spherical in size. The growth of the 
regenerate tibia was very wel1， the values ofαbeing 1.91， 6.91 and 
6.71 for' successive instars. The bud. of the regenerate tarsus 
apiieared just after the thir.d ecdysis and 0.3 mm in length目 Mter
the fourthecdysis the tetramerous tarsus appeared. The ab泊，¥ute
lengths of the regenerate metatarsus were 0.8.mm for the fifth 
instar and. 2.0 mm for the sixth instar， and th由 eof the remain. 
泊g'parts were 1.0 mm for the fifth and .1.35 for the sixth instar 
The growth of the femur with an imperfecttibia' was alm田t
unaffected by the regeneration of the tibia. 1t must be

c 

not必
tbat the growth of the regenerate tibia was not at. all infIuenced 
by the i~construction of th.e tarsus. Th号 value.of fl for the 
growth of the metatarsns was larger than tbose of the remaining 
po出on主
No. 75 Distal 1.3 mm .of the right・hand mid.tibia of a 
female larva just after the first ecdysis was' removed by amputa・
tion. The growth ofthe right.hand mid.femur with a wounded 
tibia seemed to have been very slightly a庄町t吋 by the re!Wn. 
stfuction of the I田tparts.、Thevalu田 ofa JDr the growth of the 
femur in question was 0.93， 1.00， and 0.86 succ掛 ive¥y. Thebud 
of the regenerate匂rsusappeared after the third ecdysis. The 
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regenerate tarsus was 0.75 mm in length and only one'segmented 
in the fourth instar. In the fifth instar it became tetramerous 
(the basi tarsus was 0.35 mm and the distal part was O.7~ ~m in 
length.). It is apparent that the growth of the wounded tIbia was 
distinctly checked by the reconstruction of the ·.lost parts, and the 
values of a were 0.06, 1.50 and lAO for successive instars. 
No 203 . The right·hand mid·leg of a male larva just before 
the' second ecdysis was removed IJY amputation from' the tro· 
chantero-femoral suture. In this individual no regeneration took 
place. The reason was not clear. 
No. 280 Distal 12 mm of the right·hand mid·femur of. a 
female larva iust after the first ecdysis was removed by amputa· 
tion. The growth of the wounded femur was highly checked by 
the reconstruction of the lost parts in the earlier phases of the 
regeneration. The values of a of the wounded femur were -0.08, 
-1.50, 2.66. 2.91 and 0.80 for successive instars. The regenera· 
tion of the Im;t tibia was not complete. the regenerate was 1.2 mm 
in length in the fifth instar, but it disappeared in the next instar. 
In the seventh instar the tibia again regenerated and it was 3.3 
mm in ICORth. 

Experiments Class .7 

No. 77 The right·hand mid·leg of 'a female larva iust after 
the second ecdysis was removed by amputation from the tro· 
chantero·femoral suture. After the third ecdysis the bud of the 
regenerate appeared. The growth of the regenerate' was very 
rapid in the two earlier phases of the regeneration, ' but Checked 
in the third phase. The length of the regenerate tarsus was 
2.0 mm for the basal segment and 1.75. mm for the remaining 
parts in the sixth instar. The same of the regenerate tarsus in 
the adult stage was 2.9 mm for the basal segment and 2.00 mm 
for the remaining parts. The value of a for the growth of the 
basal segment of the regenerate .tarsus was larger than .those of 
the remaining parts. The left·hand mid·leg was dropped by 
amputation in the fifth instar. The bud of the regenerate appeared 
In . the SIxth Instar" the femur being 0.75 mm in length, the 
tIbIa bemg of the same length as the femur and the tarsus being 
0.;; mm in length. 
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re宮叩eratetarsus was 0.75 mm Ih length and only one.segmented 
in the fourth instar. ln the fifth instar it became tetramerous 
(thc basitarsus w田 0.35mm and the distal part was 0.75 mm in 
!engthふれ is apparent that the growth of the wounded tibia was 
d時tinctlychecked by the re∞nstruction of the 'los! parts， and the 
valu問。fαwere0.06， 1.50 and 1.40 for su.四essiveinstars 
No. 203 . The right.hand mid.!eg of a male larva just before 
the se叩 ηdecdysis was removed by amputation from' the tro. 
chanter<>・femoralsuture. In this individual no regeneration took 
place. The re酪onwas not cIear 
No. 280 Distal 12 mm of the right.hand mid-femur of a 
femalc larva iust after the first ecdysis was removed by amputa. 
!ioη. The growth of the wounded femur was highly checked by 
the reconstruction of the 105t parls in the earlier phases of the 
regcneration. The values of αof the wounded femurwere -0.08， 
-1.50. 2.66. 2.91 and 0.80 for successive instars. The regenera. 
!ion of the 105t tibia was not complete. the regenerate was 1.2 rnm 
in kngth in thc fifth inslar， but it disappeared in thc next instar. 
In thc sevcnth instar the tibia again regeneratεd and it was 3.3 
mm in ICORth. 

Experiments C[ass .7 

No. 77 The right.hand miι[eg of 'a fema[e Ia:rva iust after 
the second ecdysis was rεmoved by amputation from the tro' 
chantero.femoral suture. After the third ecdysis the bud of the 
regenerate appe乱red. The growth of the regenerate' was very 
rapid in the two carlier phases of the regeneration，' but checked 
in the third phase. The length of the regenerate tarsus was 
2.0 mm for the basal segm削 and1.75 mm for the remaining 
parts in the sixth instar. The sarne of the regenerate tarsusin 
the adult stage was 2.9 mm for the basal segment and 2.00 rnm 
for the remaining parts. The value of a for the growth of the 
basal segment of the regenerate .tarsus was larger than .those of 
the remaining parts. The left.hand mid.Jeg was dropped by 
amputation in the fifth instar. The bud of the regenerate apTeared 
in the sixth instar" the femur being 0.75 mm in length， the 
tibia being of the same Iどngihas the femur a n d the tarsus being 
0.;; mm in length. 
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No. 204.' The left-hand mid·leg of a female larva jUst after 
the second ecdysis was removed by amputation from the trochan­
tero-femoral suture. After the .third ecdysIs. the .•• bud .. of the 
regenerate appeared. The values. of lJ. for 'the- .grow~h,·of:,the 

regenerate were 5.66, 3.91 and 3.28 for the bibia, 5.66,.2.25.ind 
1.00 foi the femur and 3.83 and 1.00 for the basal tilisal~enf 
for successive phases. It must be noted that in . the experimental 
individual the growth of the mid-femur was much more checked · 
than that of the mid'tibia in. the two later phases. 
No. 210 The left-hand mid-leg of a larva just after the 
second ecdysis was removed by amputation from. the trochantero­
femoral suture. This individual died after the siJ{the2dysis. N,s· 
reg~neration of the lost leg occurred during three phaseS. 
No. 213 . The right-hand mid-leg ofa larva jUst after the 
second ecdysis was removed by amputation from the tioc&antero­
femoral suture. The result was almost the same as. that Of the 
experiment No. 210. 
No. 215 Distal 0.3 mm of the right,hand mid-femurot a 
male larva just after the seCond ecdysis was removedbYamPuta-' 
tion. The growth of the wounded femur was slightly but dis~ 
tinctly checked by the reconstructiop of the lost parts, the values 
of fl being 0.53, 0.58 and 0.66 for successive instars, and smaller 
than those of the normal' legs. The. growth- of the regenerate 
tibia was l3lightly rapid. 
No. 220 The left-hand mid-leg of a male larva just after . 
the second ec~ysis was· removed by amputation .from the, trochall.­
tera-femoral suture, In. this case ihe growth of. thetegel!erate 
femur was much· more checked than that ·of .the regeIJetate tibia 
·in the third phase of regeneration .. The values of a for the growth 
of the regenerate were 8.30 and ti.71 for. the tibia, 7.60 and 4042 .. 
for the femur and 6.14 for the basitarsus fm' successive phases. 
No. 64 ~ ~DistaI 0.2 mm of the left-hand mid-tibia of a male 
larva just after the second ecdysis was removed byamputation_' 
Tile bud of the regenerate appeared after the third'ecdysis,'the 
regenerate apex of the tibia was paler in colour,and the r~en' 
erate tarsus was ,1.0 mm in lengtlt and of, four-segmented; the 
third being the shortest, first and second of the.same length, 
fourth the largest. The growth of the wounded tibia was posi-
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No. 204.' The left-hand mid.leg of a female larvajustaf飽E
the 5目。ndecdysi5 was removed by amputation from thetrochan-
tero-femoral sutUTe. After the .third ecdysIs. the .•• bud....of the 
regeneratεapPeared. The values of lJ. for the gru背th，of'the
regenerate were 5.66， 3.91 and 3.28 for the bibia， 5.66，.2.25and 
1.00 foi the femur and 3.83 and L∞for the basal taisaLs句ment
for successive phases. It must be noted that in . theexperimental 
individual the growth of the mid-femur was much more checked 
than that of the mid'tibia in. the two later phぉes.

No. 210 The left-hand mid・.]eg01 a larva just after tlIe 
second ecdysis was removed by amputation from. the trochanter，ひ
femoral suture. This individual died aftet' the sIJ，th ec:dysis. Nぷ
regeneration of the lost leg occurredduring three phaS田.

No. 213 . The rlght-hand mid・tegofa larva jtist aftet the 
secona ecaysis was removeo by amputation from the ttochanter仔
femoral suture. The result was almost the same a5. thaf of the 
experiment No. 210. 

No. 215 Distal 0.3 mm of the right，hand mid-femurot a 
male larva just after theseeond ecdysis was removedbyamputa-' 
tion. The growth 01 the wounded femur wasslightly but dis令
tinctly checked by the reconstructiop of the I田tparts， the values 
of fl being 0.53， 0.58 and 0.66 for successive instars， and 51白aller
tha 白 thoseof the norrnal' legs. The. growth-of the regenerate 
tibia was slightly rapid. 
No. 220 The.. left-hand mid-Ieg 01 a male larva ，jusf after 
the second ec~ysis was. removed byamputation .from the. trocha，か
ter仔femoralsuture， 1n. this case the growth of. theregenerate 

femur was much. more checked than that .of Jhe regeIJetate tibia 
in the third phase of regeneration. . The values of αfor the growth 
of the regenerate were 8.30 and 6.71 lor. the tibia， 7.60 and 4.42. 
for thc femur and 6.14 for the basitarsus fo;' succcssiveph品目.

NO.64 ← ~Distal 0.2 mm ofrhe lelt一handmid-tibia of a male 
larva just after the second ecdysis. was removeo byamputation_ 
The bud of the regenerate appeareo after the third'ecdysis，'the 

regenerate apex of the tibia was paler in colour，and the r~ën' 
erate tarsus was .1.0 mm in length. and of. four-segmented'; the 
third being' the shortest，首rstand second. of the.. same length， 
fourth the largest. The growth of the wounded tibia was posi-
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tively accelerated in the two later phases of regeneration, and the 
values of 0 were larger than those of the normal legs. After the 
fourth crorsis each of the tarsal segments was elo~gated, the 
basitarsus being O.8mm and the remaining parts bemg 1.5 mm 
in length. After the fifth ecdysis the absolute length of the 
bQsitarsus was 2.25 rom and that of the distal part was 1.9 mm. 
This indicates that the growth·rate of the basitarsus in the regenerate 
leg was higher than those of the remaining parts. 

Experiments Class 8 

No,. 87 Distal 3.5 mm of the left-hand mid:tibia. of a female 
larva just after the third , ecdysis was removed by amputation. 
After the fourth ecdysis the lost part of the tibia and the tetram­
erous tarsus were regenerated. The growth of the wounded tibia 
was 'not affected by the reconstruction of the lOst parts. Further 

" the growth of the femur with the wounded tibia was also unaffect­
ed by the regeneration of the lost part of the tibia in qu'estion. 
The le,ngths of the tetramerous tarsus were 0.50 mm, 1.00 mm 

'and 1.60 mm successiwly for the basal segment ' and 0.60 mm, 
1.50 mm -and 1.80 mm for the remaining parts. The values of" 
for the growth of the basal segment were 2.38 and 2.22, and 'those 
of the remaining parts were 3.07 and 0_&'\ respectively. 
No. 93 The left-hand mid-leg of a larva just after the third 
ecdysis was removed by amputation frQrn the trochant€ro-femoral 
suture. After the fourth ecdysis the regenerate leI( appeared, its 
tarsus being 0.6 mm in length. The values of t.( for the growth 
ofthe regenerate were 8.11 for the femur and 8.11 for the tibia_ 
This individual died after the sixth ecdysis. ' 
No. 103 The right-ham) mid-leg of a larva just after 'the 
third ecdysis was removed by amputation from the trochantero­
femoral suture. After the fourth ecdysis the regenerate leg 
appeared. the femur being 1.15~mm in length, the tibia being 
1.0 mm, and the tarsus being 0.9 mm. The values of " for the 
growtll of the regenerate were 8_BS for .the tibia, and 7.22' for the 
femur. ' 

No. 10·1 . The left-hand . mid-leg of a female larva just after 
the thIrd ecdYSIS was removed by amputation from the trochantero. 
(cmoral suture. The ,,'generate leg was 0.25 mm for the femur 
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tive!y出世leratedin the t wo laler phas目。fregeneration， and the 
四lu担 of0 were larger than those of the normal legs. After tI官
(oorth ccdysis回chof the tar司 Isegments was e10ngated， the 
basita自由民ingO.8mm and the remaining parts being 1.5 mrn 
in 田沼th. After the fi(曲目dysisthe ab田1utelength of the 
以回it釘剖swas 2.25 mm and that of the distal part was 1.9 mm. 
This indicat田 lhatthc growth.rate of the basitarsus in the regenerate 
h宮washigher than th由記 ofthe r目nainingparts. 

Experiments Class 8 

No.. 87 Distal 3.5 mm of the 1eft.hand mid:tibia. of a female 
larva iust after the third ccオysiswas removed by amputation. 
After lhe fo町 thecdysis Ihe 105t part of the tibia and the tetram. 
er叫 Sla同国 W百eregeneraled. The growlh of the wounded tibia 
was 'nol afk>cted by lhe reconstruction of Ihe lost parts. Further 

>' the growth of Ihe femur with Ihe wounded tibia was also unaffect. 
とdby the Tl'generation of the 105t part of thc tibia in qu田tion
Thc lengths of the tetramerous tarsus were 0.50 mm， 1.00 mm 
'and 1.60 mm叩ccessiwlyforthe basal se.、取nent and 0.60 mm， 
1.50 mm -and 1.80 mm for thc remaining parts. The values of" 
lor the growth of the basal 5cgmeot were 2.38 and 2.22， and .th田e
01 the remainir疎開rtswcre 3.07 and 0.&'¥ respectively. 
No. 93 The left.hand mid.leg of a larva just after the third 
ccdysis was removed by amputalion frQm the trochantero-femoral 
剖畑町 After the fourth ecdysis the regenerate lel( appeared， its 
tar.;us being 0.6 mm in len宮th. The values of a for the growth 
of the regcnerate wcre 8.11 for the femur and 8.11 for the tibia. 
This individual died a(ter the sixth ecdysis. 
No. 103 The right.hanc) mid.leg of a larva just afterthe 
third 民dysiswas removed by amputation from the trochantero-
femoral suture. After the fou巾 ecdysisthe regenerate leg 
~p阿a陀d， the fcmur being 1.15も1min length， the tibia being 
¥.0 mm， and the tarsU5 bcing 0.9 mm. The values of " for the 
growtll of the同耳eneratewe問 8.88for .the tibia and 7.22' for the 
lemUr. 

No. 10.' The left.hand.mid.leg of a female Iarva just after 
1irthird ecdysis was removed by amputation fl Om the tr凹 hantero-
!cmoral suturc. The regenerate le宮 was0.25 mm for the femur 
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and 0.75 mm for the tibia in the fifth instar. The values oLa 
for the growth of the regenerate femur were larger than thosepf 
the regenerate tibia. The absolute lengths of the regenerate 
tarsus were 0.25 mm, 0.75 nlnland 1.4 ~m for thebasitarsus 
successively, and 0.1 mm, 1.0 mm and 1.4 mm for the remaining' 
parts successively. The value of a for the growth of the regen· 
erate basitarsus was larger than that of the distal part in the 

"first regenerating phase, while an ~ntire reverse was true in the 
second regeneratin~ ohase. 

Experiments Class 9 

No. 227 The left-hand mid-leg of a female larva" was re­
moved by amputation from the trochantero-femoral suture after 
the fourth ecdysis. After the fifth ecdysis, the bud of the regen­
erate appeared, the femur being 3.0 mm and the tibia" being 
2.2 mm in length. The values of a for the growth. of the regen­
erate were 10.16 for the tibia and 8.00 for the femur. ~ 
No. 94 The left·hand mid· leg of a male larva was removed 
by amputation from the trochantero-femoral suture just after the 
fourth ecdysis. The regenerate femur was 2.7 mm in length, being 
0.4 mm longer than the" regenerate tibia. . 
No. 95 . Mid-legs of a male larva were . removed by amputa: 
tion from the trothantero-femoral suture after the fourth ecdysis. 
The right.hand regenerate femur was 2.3 mm in length, being 
0.2 mm shorter" than the regenerate tibia. No regeneration oc­
curred on the left side. 

3. Experiments Series 3 . . 

Experiments Class 10 

No.5 The right-hand hind .leg ofa newly hatched female 
larva was removed by amputation from the trochantero-femora.l 
suture_ The values of a for the growth of the regenerate were 
3.00, 7.66, 2.30 and ·I.50 for the femur and 3.00, 7.66, 2.30 ant! 
1.60 for' the tibia for successive phases. 
No. 6 The right-hand hind leg of a. newly hatched female 
larva was removed by amputation from the trochantero-femoral 
sutut~. The value~ of a for the growth of the regenerate were 
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and 0.75 mm for the tibia in the fifth instar. The vahi由。If:-a
for the growth of the regenerate femur were larger than lhosepf 
the regenerate tibia. The absolute lengths of the regenerate 
tarsus were 0.25町民 0.75ulnl and 1.4 mm Ior the basitarsus 
successively， and 0.1 mm， 1.0 mm and 1.4 mm for the remaining' 
parts successively. The value ofαfor the growth ()f. theregen. 
erate basitarsus was larger than that of the distalpart in the 
五rstregenerating phase， while an ~ntire reverse was true in the 
記∞ndregeneratin~ ohase. 

Experiments Class 9 

No. 227 The left.hand rnid.leg of a female larva' was re-
mov巴dby amputation from the trochantero-femoral suture after 
the fourth ecdysis. After the fifth ecdysis. the bud of the regen-
erate appeared， the femur being 3.0 mm and the tibia being 
2.2 mIil in length. The valu田 ofαforthe growth of the regen-
erate were 10.16 for the tibia and 8.00 for the femur. ~ 
No. 94 The left-hand mid-Ieg of a male larva was removed 
by amputation from the t蹴 pantero-femoralsuture just after the 
fourth ecdysis. The regenerate femur was 2_7 mm in length， being 
0.4 mm longer than the. regenerate tibia_ 
No. 95 . Mid.legs of a male larvawere. reinoved by amputa-
tion from th，e trothantero-femoral suture after the fourth ecdysis. 
The right-hand regenerate fernur was 2.3 mrn in length， being 
0.2 rnm shorter. than the regenerate tibia. Noregeneration ()c-
curred on the left side. 

3. Experiments Series 3 

Experirtlents Class 10 

No. 5 The right-hand hind .leg ofa newly hatched female 
1arva was removed by amputation from .th巴 trochantero-femoral
suture_ The values ofαfor the growth of the regenerate were 
3.ω， 7.~6， 2.30 and 1.50 for the femur and 3.00， 7.66， 2.30 antl 
1.60 for the tibia for succ田 sivephas田.
No. 6 The right-hand hind leg of a. newly hatched female 
Iarva was removed by amputation from the trochantero-fernoral 
suture. Tbe value~ ofαfor tbe growtb of the regenerate were 
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4.40. 2.16. 2.14. 1.70 and 1.55 for the femur and 5.50, 3.33, 2.78, 
2.80 and 1.88 for the tibia for successive phases. The .bud of . the 
regenerate tarS.US appeared just after the first ecdysIs, but s.eg­
mer'ItatiOll was never seen at that time . . Further the~egmentatlOn 
·oflhe regenerate tarsus had never been observed un.tIl t~e fourth 
instar when the bud was 0.35 mm in length and corneal m shape. 
Afte.r the fourth ecdysis the tetramerous tarsus was observed, the 
basitarsus being 0.75 mm and the remaining parts being 0.9 mm 
in knl'th. Tht' absolute lengths of the regenerate basitarsus were 
1.9 mm for t he sixth instar and 2.5 mm for the seventh one, 
and those of the remaining parts were 1.7 mm for the sixth 
instar and 2.0 mm (or the seventh one. The values of" for the 
growth of the regenerate basitarsus were 4.00 and 1.33, and those 
o( the remainin~ parts were 2.80 and '0.77 for successive phases. 
No. 16 Distal 1.6 mm of the left·hand kg of a newly 
hatched larva was remo\'ed by amputation. After the third ecdysis 
the rC!(cnerat(· was dropped, and the observation was stopped . . 
The bud of the tarsus did not appeared even after the third 
l't-dysis. The growth of tbe wounded femur was· very rapid in 
th,~ first regenerating phase. and that of the regenerating tarsus 
was very rapid in the second phase. • 
No. 17 Distal 1.65 mm of the left· hand fore femur of R ' .• 

newly hatched larva was removed by amputation. The growth of ­
the woullded femur was apparently checked by the reconstruction 
of th,· lost parts. the absolute lengths being 1.5 mm. 1.4 mm, 
1.25 mm. 2.25 mm and 5.0 mm for successive instars. The reo 
generate femur was slightly twisted at the regenerating portion . 

. After the third ecdssis the basitarsus was curved very much. 
No. 22 The left·hand hind leg. of a newly hatched. female 
larva was removed by amputation from the trochantero.fenioral 
suture. The values of a for the growth of the regenerate femur 
were 2.77, 8.83, 2.69, 1.45 and 1.27 and those of the tibia were 
2.77. 7.66, 2.92. 2.00 and 1.27 for successive phases. The absolute 
lengths of the regenerate basitarsus were 0.75 mm, 1.5 mm and 
2.0 mm, and those of the remaining parts were 1.0 mm, 1,75 mm ' 
and 1.9 mm for successive instars (V, VI, VI!).· The values . of ~ 
for the growth of the regenerating basitarsus ';"'ere 2.72 and. 1.18, 
and those of the remaining parts were 2.18 and 0.27 for successive 
regenerating phases. 
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4.40. 2.16. 2.14. 1.70 and 1.55 for the f田nurand 5.50， 3.33， 2.78， 
2.80 and 1.88 for the tibia for suα師 ivephases. The bud of the 
regenerate tar5.US ap院aredjust after the first ecdysis， but seg-
mentati.加、四sn田町民:enat that time. . Further thesegmentation 
<'Ifthe rcgenerate tarsus had 問、'erbeen observed until the fo町出
instar when thcbud was O35mm in length and conical In shape. 
Aftげ theio山 thecdysis thc tetramerous tarsus was observed， the 
凶sItarsusbcin>: 0フ"mm and the remaining parts being 0.9 mm 
in Icngth. Thc 油田lutelenglhs o( the regene日tebasitarsus were 
1.9 mm (or thじ sixthinstar and 2.5 mm for the scventh onc， 
and those of Ihe rcmaining parts were 1.7 mm for the sixth 
instar and 2.0 mrn for the seventh ono. The values ofαfor the 
growlh of the regenerale basitarsus we.re 4.00 and 1.33， and those 
of thc rcmaini昭 partswe町 2.80and -0.77 for succe田 i¥'ephases. 
No. 1而 Distal1.6 rnm of the left.hand kg of a newly 
hatched Iarva was remo¥'ed by amputation. After the third ecdysis 
thc rt1(enl'ral<' was dropped， and the obst'Tvation was stopped. 
Th(' bud of the larsus did not appeared even aft臼 thethird 
凹dysis.Thε 耳rowthof tbc wounded femur was. very rapid in 
Iht~ first regenerating phas払 andthat of the regenerating tarsus 
was刊 r)'rapid in th~ 吋cond phase. • 
No. 17 Distal 1.65 mm of the left.hand fore femur of a、
newly halched larva wa， removcd by amputatiol1. The growth of-
Ihe ¥Voul1ded femur was apparcntly checked by the r田onstruction
of th~ lost parts目 theabsolute lengths being 1.5 mm， 1.4 mm， 
1.25 mm. 2.25 mm and 5.0 mm for succ四 siveiosta四 There-
generate femur was slightly t wisted at the regcnerating卯 rtion.
. After the third ecdysis thc basitarsus was curved very much 
No. 22 The left.hand hind .Ieg. of a newly hatched femalc 
la円lawas removed by amputation from the trochanter，骨femoral
suture. The values of " for the growth of the regenerate femur 
were 2.77， 8.83， 2.69， 1.45 and 1.27 and those of the tibia were 
2，77. 7.66. 2.92， 2.00 and 1.27 for successive phases. The absolute 
lengths of the regenerate basitarsus ¥Vere 0.75 mm， 1.5 mm and 
2.0 mm. and th田eof the remaining parts were 1.0 rnm. 1.75 mm 
and 1.9 mm for s問問iveinstars (V，羽，VIl).' The val向 ofα 
for the growth of the regenerating basitarsus. were 2.72 and. 1.18. 
and th慨。f恥 reman巾gparts were 2.18 and 0.27 for succ間 ive
r晴朗erating向悶.
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No. 25, The right· hand hind leg of a newly hatched female 
larva was removed by amputation, from the' trochantero·femoral 
suture. The values of a. for the growth of the, regenerate femur 
were 2.81, 6.00, 2.25, 1.72 and 2.00, and those 'of the regenerate 

,tibia were 3.36, 5.10, 2.50, 1.72 afid 1.57 for successive phases. 
The absolute lengths of the regenerate tarsus. for successive instars 
were 1.6 mm, 2.25 mm and 2.6 mm, for the -basitarsus and 1.6 mm, 
2.0 mm and 2.0 mm for the remaining tarsal ,segments. :The 
values of a for the growth of the regenerate tarsus, were 1.36 and 
0.85 for the basitarsus and 0.90 and 0.00 for the, remaining parts 
respectively. No growth in length was ,seen in the regenerating 
three apical tarsal segments (taken together) in the last regenerat­
ing phase. 
No. 42 The right-hand hind leg of a newly hatched larva 
was removed by ampufation from the trochantero·femoral suture. 

,This individual died just after }he second ecdysis. ' The absolute 
lengths of the regenerate was 0.6,mm for the' femur and 0.6 mm 
for -the tibia. 
No_ 48 The left-hand hind leg of a newly hatched female 
larva was removed by amputation from the trochantero-femoraI 
suture. This individual died in the course of the sixth ecdysis. 

, The values of a for the growth of the regenerate femur were 2.60 
for the first phase and 3.00 for the • foilrth and those : of the 

' tibia were £.60 for the first and 2.10 for thef()urth 'I1l,this 
individual the regenerate of the, tarsus never appeared duringthe 
larval period. , 
No. 53 The antennae of a newly" hatched larva were 
amputated at the base of the fourth segment. The left·handhind 
leg was dropped at the middle of the first instar, TheabsoIlIte,­
lengths of the regenerate antennae were 3.0 mm' (IV) and 5 . .5 mm 
(V) for the left side and3.7mm(IV) arid 5.5 mm (V) for, the 
right side. The values of ." for the growth of the {egenerate left­
hand antenna were very high but 'slightly lower than ' those 'of' 
the hind leg. -
No. 286 Distal 2.4 mm of the right·hand hind femur ofa 
newly hatched male larva was removed by amputation. 'The 
growth of the regenerate tibia' was very slow ,or entirely stopped. 
Of course the 'regeueration" of the tarsus never <occurred. The 
growth of the wounded femur was verymucb arrested, by the 
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No. 25. The right.hand hind leg of anewlyhatched feriIale 
larva was removed by amputation. from the' trochantero.femoral 
suture.τhe values ofαfor the growthof the. regenerate femur 
were2.81， 6.00， 2.25， 1.72 and 2.00，andthose' of theregeii町ate
tibia were 3.36， 5.10， 2.50， 1.72 afid 1.57 for succe田ivephase渇ぜ
The absolute lengths of the regeherate tarsus. forsuccessive instars 
were 1.6 mm， 2.25 mm and 2.6 mm， for the -basitarsus and 1.6 mm， 
2.0 mm and 2.0 mm for the remaining tarsal.segments. :The 
values ofαfor the growth of the regenerate tarsus. were 1.36 and 
0.85 for the basitarsus and 0.90 and 0.00 for the . remaiiiingparj:S 
respectively. No growth in length was seen in the regenerating 
three apical tarsal segments (taken together) inthe last regenerat-
ing phase. 
No. 42 The right-hand hind leg of a newly batched larva 
wasremoved by ampufation from the trochantero.femoral suture. 
This individual died just after }he second ecdysis. The ab田，Iute
lengths of the regenerate was 0.6.mm for the. femur and 0:6 mm 
for -the tibia. 
No_ 48 The left-hand hind leg of a newly hatched female 
larva was removed by amputation from the trochantero-femoraI 
suture. This individual died in the course. of the sixth ecdysis. 
The values of αfor the gro叫 hof the regenerate femur were 2.60 
for the first phase and 3.00 for the foiIrth and those of tl1e 
tibia were 2.60 for the first and 2.10 for thefourth IiJ this 
i日dividualthe regenerate of the tarsus never app哩aredduringthe 
larval period. 
No. 53 The aiitennae of a newly ‘hatched larva were 
amputateq at the base of the fou巾 segment. The left"hartdhind 
leg was dropped at the middle of仕1efirst instar， TheabsoIlIte' 
lengths of the regenerate antennae were 3.0 mm (IV) and 5.5 m加
(Vl for the left side and3.7mm(IV) arid 5.5 mm (V) for. the 
right side. The va1ues of .αfor the growth of the regenerate left-
hand antenna were very high but 'sIightJy lower than' those 'of 
世lehind leg.・

No. 286 Distal-2.4 mm of the right-hand hind femur ofa 
newly batched male larva wasremoved by amputation. The 
growth 01 the regenerate tibia" was very slow .or entIrely sfopped 
Of course the regeneration.of thetarsuSnever ωαmed.The 
growth of' the wounded femur was verymucb arr田tedbythe 
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r<COllslruction 01 the lost parts. It is notew;rthy that the wounded 
femur had never increased in length during the larval stage. 
Thus the values of a for the growth of the wounded femur were 
-3.15, -1.33, 0.90, - 1.00 and 0.00 for successive regenerating 

phases. 
No. 28S Distal 2.1 mm of' the left·hand, hind femur of a 
newly hatched female larva was removed by amputation. The 
growth of the wounded femur was apparently arrested for the 
two first phases, the values of a being - 2.00, ":'1.25, 4.35, 4.33, 
2.10 and 1.54 for successive phases. The regenerate tibia was 
very much curved, and the measurement was -almost impossible. 
The values of • for the growth of the regenerate basitarsus were 
comparatively large and 4.U, 1.60 and 2.72 for three later phases. 
No. 290 Distal 1.2 mm of the right·hand hind femur of a 
newly hatched female larva was removed by amputation. This 
individual died during the fourth ecdysis. The growth of the. 
wounded femur was very slow owing to the regeneration of the 
lost parts. Aft~r the third ecdysis the bud of the tibia appeared 
and was 0.5 mm in length. 
No. 294 . Distal 0.9 mm of the right·hand hind femur of a 
newly hatched female larva was removed by amputation. The 
growth of the wounded femur was checked for the earlier phases, 
the values of 'J bein!' -0.52, 3.50, 1.46 and 1.85 for successive 
phases. The 'bud of the regenerate tibia appeared aft~r the second 
ecdysis and the values of a were 3.90, 2.27 and 1.85 for successive 
phases. The value oL" for thE' fourth regenerating . phase .of the 
basitarsus was so high as 3.00, but in the next phase it became 
negative,' t;!king the value -0.2'(. 

No. 295 Distal 0.6 mm of the left· hand hind femur of a 
newly hatched larva was remo\"Cd by amputation. This individual 
died aftt'r the third ecdysis. The growth of the woun'ded femur 
was also checked by the recollst, uction of the lost pa,:t;s. The 
reg('nerafion llL'\'('f occurred on the tibia. 
!Ii ')9~ D' "0. 4. I Istal 1.7 mm of the right· hand hind femur of a 
newly hatch,·u larva was removed by amputation. The growth 
of the wotmded fClnur was highly checked at first. The values 
of " for the femur were -6.50, 6.28, 0.85, 2.55 and 11.1 for 
successIve phases. The values of " for the growth of the r#gen. 
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r'"訪ね割問ction01 tht' lost parts. It時 noteworthythat the wounded 
femur had nNVtacreased in termth during the lanai stage. 
Th間耐 valuesof a for the growth ot the wounded femur were 
-3.15， -1.33略。飢ーJ.∞ and0.00 for successive regenerating 

D恨ase5.
No.制。istal2.1 mm 01‘the left.hand. hind femur of a 
n割符"1yhatched fema1e Iarva was removed by' amputation. The 
growth 01 the wounded femur明IlIS apparently arrested for the 
two first phases， the、1lI1uesof αbeing -2.00，二1.25，4.35， 4.33， 

2.10 and 1.54 for日α四 sivephases. The regenerate tibia was 
明 rymuch curved， and the measurement was -almost impossible. 
The values of • for the growth of the regenerate basitarsus were 
間 nparative!ylarge and 4.Jl， 1.60 and 2.72 for three Iater phases. 
No. 290 Distal 1.2 mm 01 the right.hand hind femur of a 
newly hatched female larva was removed by amputation. This 

individual died during the fourth ecdysis. The growth of thト
問問ndedfemur was very slow owing to the regeneration of the 
1051 pa巾. Aft~r the third ecdysis the bud of the tibia appeared 
andい'<150.5 mm in length. 

No. 294 Distal 0.9 mm of the right.hand hind femur of a 
newly hatched femalc larva was removed by amputation. The 
耳rowthof the wounded fCJ11ur was checked for theearli町 phases，
the 、'alucsof '1 beinJ' -0.52. 3.50， 1.46 and 1.85 for successive ， 
凶器肘 The bud of the regenerate tibia appeared after the second 
町dysisand the ¥"alues of αwerc 3.90， 2.27 and 1.85 for successive 
phases. The value oL" for thE" fourth regenerating . phase .of the 
basitarsus was叩 highas 3.00， but in the next phase it became 
明朗tiVl'， t;!king the value -O.2i' 

おO.295 Distal 0.6 mm of the left.hand hind femur of a 
newly hatched larva was remo、edby amputation. This individual 
died afln thc third ecdysis. The growth of the wounded f日nur
wa.< also checked by the recOllstl uction of the Iost parl;s. The 
regt'nera{101¥ llL'¥T'f 町 curredon the tibia 

No. 2~;斤 Distal 1.7 mm of the right.hand hind femur of a 
newly hatch，.ct Iarva was removed by amputation. The growth 
of the wotmded fctnuγwas highly checked at first. The values 
of " for th吃 femurwerc -6.50， 6.28， 0.85， 2.55 and 11.1 fOI 
S町C部sivephas，"s. The values ofαfor the growth 01 the rcgen 
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nerate tibia were 3.25 and 3.00, and those of the basitarsus were 
4.20 and 1.22 for successive phases. 

Experiments Class 11 

No. 33 The left-hand hind leg of a female larva was re­
moved by amputation from the trochantero-femoral suture just 
after the fitst ecdysis. The growth of the regenerate leg was 
quite ideal in curve when plotted on the chart. The values of a 

for the growth of the regenerate were 4.B1, 4.90, j.40 and 1.33 
for the femur and 4.81, 4.90,2.30 and 1.36 for the tibia for succes· 
sive phases. 
No. 38 The left-hand llind leg of a female larva was re­
moved by amputation from the· ttochantero-femoral sutlire just 
after the first ecdysis. This individual lost itS right-hand fore leg 
by autotomy just after the first ecdysis. The values of a for the 
growth of the regeuerate fore leg were 4.70, 4.83, 2AO and 1.30 
for the femur and 4.30, 6_06, 2.10 and 1.90 for the tibia for suc­
cessive phases. Those of the . regenerate hind leg were 2.60, 2.83, 
2.90 and 1.60- for the femur for successive phases. The growth 
of the regenerate hind tibia was abnormal. 
No. 56 The left-handhirid leg of a female larva \vas 
removed by amputation from the. trochantero-fem6ral suture. just 
after the first ecdYsis. The values. of a for the growth6f the 

~' ." ." ~ 

regenerate were 2.43, 4.00, 1.90 and 1.33 f()r the femur and2.3S; 
4.15, 1.90 and 1.33 for the tibia for successive phases. The 

. absolute lengths of the regenerate tarsus were 1.5 mm, 2.4mm 
and 3.0 mm for the basitarsus <and 1.5 trim, 2.2 mm .and:2.4mn\ 
for the remaining parts. The values ()f a for the growth of the 
basitarsus were always'larger than those, of the remaining parts. 
No. 60 The right-hand hind leg of a larva was removed 
by amputation from the trochantero·femoral suture just after the 
first ecdysis. This individual died during. the fourth ecdysis. The 
absolute lengths of the regenerate . were 0.5 mm and· 2_0 mm for 
successive phases. 
No. 63 The right-hand hind- leg of a ·female larva. was 
removed by amputation from the trochantero:iemoral < suture just 
after the first ecdysis. The. values ofa for. the growth of the 
regenerate were 5.72, 7~2Sand 2.25.forthe- femur and 5.72,6.62 
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nerate tibia were 3.25 and 3.00， and those of the basitarsus、.vere
4.20 and 1.22 for successive phases 

Experiments Class 11 

No. 33 The left-hand hind leg of a female larva was re-
moved by amputation from the trochantero-femoral suture just 
after the fitst ecdysis. The growth of theregenerate leg was 
quite ideal in curve when plotted on the chart. The values of a 
for the growth of the regem!rate were 4.81， 4.90， ~.40 and 1.33 
for the femur and 4.81， 4.90，2.30 and 1.36 for the tib-ia for succes. 
sive phases. 

No. 38 The left-hand l1Ind legof a female Iarva was re-
moved by ampu:tation from the. ttochantero-femoraI sut1ire just 
after the first ecdysis. This individual lost its right-hand fore leg 
by autotomy just after the古rstecdysis. The values ofαfor the 
growth of the regeuerat己foreleg were 4.70， 4.83， 2-40 andl.30 
for the femur and 4.30， 6.ω，2.10 and 1.90 for the tibia for suc-
cessive phases. Those of the .regene悶 tehind leg were 2.60， 2.83， 
2.90 and 1.6σfor the femur for .successive phases. The growth 
of th宅regeneratehind tibia was abnortnal. 
No. 56 The left-hand hirid leg of a female larva.was 
removed by ampl/tation from the. trochanter仔fetnoralsuture iust 
after the first ecdysis目Thevalues ofαfor the growthof白e
regenhrate were 243，4.00:190'and133for the femur and 2.35， 
4.15， 1.90 and 1.33 for the tibiafor Suc四~siye phases. . The 
absolute lengths of the tegenetate tarsus Were 1.5血m，2.4 .mlll 
and 3.0 mni for the basitarsus .and 1.5 fu:m， 2.2 mm .and:2.4mn¥ 
for the remaining parts. The values of IJ. forthe grow也 ofthe 
basitarsus were always 、!argerthan those‘of theremaining parts. 
No. 60 The right-hand hind leg of a !arva was rellloved 
byamput耳tionfrom the trochantero.femoral sutu:re just aftet the 
first ecdysis目 Thisindividual died during • the fourth εcdysis. The 
absolute lengths of the regenerate . were 0.5 mm and -2.0 mm for 
successive phases. 
No. 63 The right.hand hind. leg of a .female larva. was 
removed by amputation from the trochantero:femoraI. suture just 
after thefirst ecdysis. The. values ofo. for. the growth of the 
regenerate were 5.72， 7.2Sand 2.25.for白ぶfemurand 5.72，6.62 
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and 2.S7 for the tibia for successive phases. The absolute lengths 
of the regenerate tarsus were 1.25 mm and 1.8 n."~ for the. 
basi tarsus. and 1.25 mm and 1.5 mm for the remammg parts. 
The value of " for the growth of the basitarsus was larger than 
that of the distal part. 
No. 68 The right·hind hind leg of a larva was removed 
by amputation from the trochantero·femoral suture just after the 
first ecdysis. This individual died after the fifth ecdysis. The 
values of a for the growth of the regenerate were 6.42 and 3.57 
for the femur, and 5.57 and 4.42 for the tibia for successive phases. 
The absolute lengths of the regenerate tarsus. were 0.75 mm and 
2.00 mm for the basitarsus, and 0.75 mm and 1.50 mm for the 
remaining parts. The value of n for the growth of the basitarsus 
was larger than that of the distal part. 
No. 71 Distal 1.8 mm of the right·hand hind femur was 
removed by amputation just after the first ecdysis. The growth 
of the wounded femur was highly affected by the regeneration of 
the lost parts. After the second ecdysis a -pit·like bud (jf the 
regenerate appeared. After the third ecdysis 0.65 mm of a tetram· 
erous tarsus was-' regenerated. After the next ecdysis the reo 
generate tarsus was entirely diminished, and the femur was 
gradually narrowed apically. In this case no regeneration' took 
place in the tibia. 
No. 72 Distal 0.2 mm of the right·hand .hind femur of a 
larva was removed by amputation just after the first ecdysis. 
The growth of the wounded femur was normal, and the regenera­
tion of the lost parts never .occurred. The apex of the' wounded 
femur had a very small tubercle-like minute process. 
No. 73 Distal 2.9 mm of the right-hand hind tibia' was 
remov~ by amputation just after the first ecdysis. This individual 
died just after the sixth ecdysis. The values of a for the growth 
of the wounded tibia were 1.00 for the first phase and 0.92 f~r 
the third phase. No regeneration took place in the tarsus. 
No. 278 Distal 2.3 mm of the left·hand hind femur ofa 
female larva was removed by a1nputation just after the first· 
ecdysis. The growth of the wounded femur was apparently ~ 
affected by the reconstruction of the lost parts at ·the earlier 
regeneration phases, the values of a being 0.00, 0.58, -2.40, 
4.30 and 4.25 for successive phases. The regenerate tibia', at 
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and 2.87 lor the tibia for successive phases. The absolute lengths 
01 the叩 eneratctarsus wcre 1.25 rnm and 1.8 mm for the 
basitarslli句 and1.25 rnm and 1.5 m田 forthe remaining parts. 
The valu-ofαfor the growth of the basitarsus was larger than 

that 01 the distal part. 
No. 68 The right-hand hind leg of a larva was removed 
by amputation from the trochantero・femoralsuture just after the 
tirstεcdysis. This individual died after the fifth ecdysis. The 
values of αfor the growth of the regenerate were 6必 and3.57 
for the fcmur， and 5.57 and 4.42 for the tibia for successive phases. 
The absolute lengths 01 the regenerate tarsus. were 0.75 mm and 
2ωmm for the basitarsus， and 0.75 mm and 1.50 mm for the 
remaining paはs. The vaJue of n for the growth of the basitarsus 
was larger than that of the distal part. 
No. 71 Distal 1.8 mm of the right-hand hind femur was 
r叩lovedby amputation iust after the first ecdysis. The growth 
of the wounded femur was highly a百ectedby the regeneration of 
the lost parts. After the second ecdysis a -pit-Iike bud (jf the 
regenerate appeared. After the third ecdysis 0.65 mm  of a tetram. 
erous tarsus was-' regenerated. After the next ecdysis the re. 
gcnerate tarsus w部 entirely diminished， and the femur was 
gradually narrowed apically. In this case no regeneration took 
place in the tibia 
No. 72 DistaJ 0.2 mm of the right.hand .hind femur of a 
larva was removed by amputation just after the 古rSIecdysis. 
The growth of the wounded femur was normal， and the regenera 
tion of the )佃tparts never ‘pccurred. The ap位。fthe' wounded 
femur had a very smaU tubercle-like minute process. 
No. 73 Distal 2.9 mm of the right.hand hind tibia' was 
removed by amputation just after the五日tecdysis. Thisindividual 
died just after the sixth ecdysis. The values of αfor the growth 
of the wounded tibia were 1.00 for the first phase and 0.92 for 
the third phase. No regeneration took place in the tarsus. 
No. 278 Distal 2.3 mm of the left.hand hind femur ofa 
female larva was removed by am.putation just after tl世面白t
ecdysis. The growth of the wounded femur was apparentlr 
a百.ectedby the reconstruction of the lost parts at .the earlier 
regeneration phases， the values ofαbeing 0.00， 0.58， -2.40， 
4.30 and 4.25 for successive phases. The regenerate t似a'at 
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first appeared just after the fourth ecdysis. The values of 'a 

for the growth of the regenerate tibia were 2.50 and 7.28 for 
'successive phases. 
No. 281 Distal 2.2 mm of the left-hand hind-femur of /a 
male larva was removed by amputation just after the first ecdysis. 
The growth of the wounded femur was very much Checked 'by 
the reconstruction of the lost parts, the values of' rL were -0.41, 
~.14, 0.46 and 0.00 for successive phases. Mter the third ecdysis 

, . ' . ., .. 'Ii 

0.45 mm length of the regenerate tibia appeared, but the bud' 
diminished just after the third ecdysis. . 

Experiments Class 12 

No. 55 The left-hand hind leg of a female larva was,re" 
moved by amputation from the trochantero-femoral suture just 
after the second ecdysis. This individual died after the sixth, 
ecdysis. The values of tl for the growth of the regenerate were 
4.40 and 2.55 for the femur, and 4.90 and 2.22 for the tibia for 
successive pnases. The absolute lengths of the regenerate tarsus 
were 1.85 mm and 2.5 mm for the basitarsus, and 1.85 mm and 
2.0 mm for the remaining parts. The value of fl for the growth 
of the basitarsus was larger than that of the remaining parts. , 
No. 80 The right-hand hind leg of a male' larya was reo 
moved by amputation from' the trochantero-femoral suture j1.lst 
after the second ecdysis. The values of " f~r the growth ofihe 
regenerate_ were 3.75 and-2.80 for the femur, and 5.41 and ,3,20 
for the tibia for' successive phases. The absolute lengths of the 
regenerate tarsus were 0.6 mm and 2.0 mm for the basitarsus, 
and 1.0 mm and 1.5 mm fM the remaining parts. The value of' 
" for the growth of thebasitarsuswas very large (5.30) and that 
of the distal part was 1.70. 
No. 206 The right·hand hind leg of a male larva .was 
removed by amputation from the trochantero·femoral suture just· 
after the second ecd~sis. In this individual the regeneration never 
occurred. 
No. 207 The right·hand hind leg of a female' larva was 
removed by amputation from, the trochantero-femoral suture just 
after the second ecdysis. In this individual theregeneration never 
occurred. 
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五rstappeared just after the fourth ecdysis. The values of、α
for the growth of the regenerate tibia were 2.50 and 7.28 for 
succ田sivephases. 
No. 281 Distal 2.2 mm of the left-hand hind-femurof /a 
male 1arva was removed by amputation just after the自rstecdysis. 
The growth of the wounded femur was very much Checked by 
the r，田沼田tructionof the lost parts， the values of' rL were -0.41， 
G以 0.46and 0.00 for su∞essive phases-After the third eC4ysiS 
0.45 mm length of the regenerate tibia appeared" but the bud' 
diminished just after the third ecdysis 

Experiments Class 12 

No. 55 The left-hand hind leg of afemale larva was.re" 
rnoved by amputation from the trochanter仔femoralsuture just 
after the second ecdysis. This individual died after the sixth、
ecdysis. The values of tl for the groW¥h of the regenerate were 
4.40 and 2.55 for the femur， and 4.90 and2.22 for the tibia for 
successive pnases. The absolute lengths of the regenerate ta均us
were 1.85 mm and 2，5 mm for the basitarsus， and 1.85 mm and 
2.0 mm for the remaining parts. The value ofαfor the growth 
of the basitarsus was laiger than that of the remaining parts 
No. 80 The right-hand hindleg of a rnale' larya was re-
rnoved by amputation from the trochanterひfemoralsuture just 
after the second ecdysis. Tbe values of " for the growth of the 
regenerate _ were 3.75 anι2.80 for the femur， and 5.41 and .3.20 
for the tibia for successive phases. The absolute lengths of the 
regenerate tarsus were 0.6 rnm and 2.0 mrn for the E>asitarsus， 
and 1.0 mm and 1.5 rnm fM the remaining parts. The value of 
" for the growth of thebasi句rsuswas very large (5.30) and that 
of the distal part was 1.70. 
No. 206 The right-hand hind leg of a male larva -was 
removed by arnputation from the trochantero-femoral suture just 
after the second ecdysis. In this individual the regeneration never 
occurred 
No， 207 The right-hand hind leg of a female larva was 
removed by amputation from. the trochantero-femoral suture just 
after the second ecdysis. ln this individual theregeneration never 
occurred 
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No. 209 The right-hand hind leg of a female larva was 
removed by amputation from the troehantero-femoral suture just 
after the second moult. After the fourth ecdysis the bud of the 
regenerate appeared. The values of a for the growth of the 
r~enerate were 6.55 for the femur and 7.44 for the tibia. The 
r~enerate was dropped during the sixth ecdysis. 
No_ 212 The right-hand hind leg of a female larva was 
removed by amputation from the troehantero-femoral suture just 
after the second moult. Until the adult stage the regeneration 
was never observed. 
No. 214 The result was the same as in the experiment 
No. 212. 
No. 216 The left-hand hind leg of a female larva was 
removed by amputation from the troehantero-femoral suture just 
after the second ecdysis_ After the fifth ecdysis the bud of the 
hind leg was regenerated, the femur being 1.5 mm and the tibia 
being 1.2 mm in length. After the sixth ecdysis the regenerate 
was etiolated· and diminished. 
No. 217 The result was the same" as in· the experiment 
No, 214. No regeneration took place. 
No. 218 The right-hand hind leg of a male larva was 
removed by amputation from the trxhantcro-femoral suture just 
after the . s('cond ecdysis. The values of a for the growth of the 
regenerate were 7_80 and 4.30 for tlre femur, 6.10 and 6.00 for 
the tibia and 5.60 for' the basitarsus. The basitarsus appeared 
just after the fourth ecdysis. • 

No. 223 The right-hand hind leg of a female larva was 
removed by amputation from the troehantero-femoral suture just 
after the second ecdysis_ The bud of the regenerate basitarsus 
appeared just after the fourth ecdysis_ The growth of the re­
generate was quite ideal. The values of a for the growth of the 
regenerate were 8.45, 3.75 and 1.90 for the femur, 7.27, 5.08 and 
2.50 for the tibia, and 3_83 and 1.40 for the basitarsus for succes-
s; ve phases. . 

No. 224 The left-hand hind leg of a male larva was re-
moved by amputation from the trochantero-femoral sufure just 
after the second ecdysis_ In'this individual the regenerate tarsus 
never appeared at all. The values of a for the growth of the 
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No‘却9 The right-hand hind leg of a female larva was 
removcd by amputation from the trochantero-femoral suture just 
afteT the second moult. After the fourth ecdysis the bud uf the 
問g討をerateappearcd. The values of αfor the growth of the 
γ'~ene悶te were 6.55 for the femur and 7.44 for the tibia. The 
re官e前回tewas dropped during the sixth ecdysis 

No_ 212 The right-hand hind leg of a female larva was 
陀mov1吋 byamputation from the trochantero-femoral suture just 
after the second moul仁 Untilthe adult stage the regeneration 
was never observed. 
No. 214 The result was the same as in the experiment 
No. 212 

No. 216 The left-hand hind leg of a female larva was 
removcd by amputation from the trochantero-femoral suture just 
after the second ecdysis_ After the自fth詮cdysisthe bud of the 
hind leg was regenerated， the femur being 1.5 mm and the tibia 
being 1.2.mm in Iength. After the sixth ecdysis the regenerate 
was etiolated and diminished. 
No. -217 The result was the same、asin the experiment 
No. 214. No regeneration tωk place. 

No. 218 The right-hand hind leg of a male larva was 
removed by amputation fromthc t円 oantcro・femoralsuture just 
after the s('cond ecdysis. The values of a for the growth of the 
regene四tewere 7_80 and 4.30 for tlre femur， 6.10 and 6.00 for 
the tibia and 5.60 for' the basitarsus. The basitarsus app曲目d
iust after thc fourth ecdysis. • 

No. 223 The right-hand hind leg of a female larvawas 
removed by amputation from the trochantero-femoral suture just 
after the second ecdysis_ The bud of the regenerate basitarsus 
appearcd just after the fourth ecdysis. The growth of the re-
gene悶tどwasquite idea1. The values of a for the growth of the 
regenerate were 8.45， 3.75 and 1.90 for the femur， 7.27， 5.08 and 
2.50 for the tibia， and 3_83 and 1.40 for the basitarsus for suαes-
si ve phases. 

No. 224 The left-hand hind leg of a male larva was re-
moved by amputation from、thetrochanter，仔femoraIsufure just 
after the second ecdysis_ In、thisindividual the regenerate tarsus 
never app伺肘dat all. The values of αfor the growth of the 
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regenerate were 5.23 ,,"nd 8.11 for the femur, and 5.38 and 8.00 
for the tibia for successive phases. 
No. 225 The right·hand hind leg of. a female larva was 
removed by amputation from the trochantero·femoral suture just 

, after the second ecdysis. The growth of the. regenerate of this 
individual was typical. The values of " for the growth of the 
regenerate were 8.63, 5.90 and 1.90 for the femur, 9.27, 5.60 and 
2.09 f9r the tibia, and 4.60 and 1.54 for the basitarsus for succes­
sive phases. It must be noted that the regenerate basitarsus .was 
as long as tht" normal basitarsus of the opposite side in the adult 
stage. 
No. 226 The left-hand hind leg of a female larva was 
removed by amputation from the trochantero-femoral suture just 
after the second ecdysis. This individual lost its right-hand hind 
leg by autotomy in the third' instar. The growths of the regen­
erates were quite typicaL The viuues of a .for the left side were 

'. 7,00, 5.10 and 2.33 for the femur and 7.50, 5.33 and. 3.44 for the 
tibia, and those for the right side were 8.50,5.10 and 2.55 for the 
femur and 7.60, 6.20 and 2.77 for the tibia for successive phases. 

Experiments Class 13 

No. 92 The>1eft-hand hind leg ofa ; female 'larva was re­
moved by amputation from the troch<IDter9-femoral suture just 
after the third ecdysis. The individual ·died dut:ing the sixth 
ecdysis. The growth of the'regenerate femur was rapid, the value 

• of " being 6.00, but that oLthe tibia w,as slow, owing to the 
reconstruction of the tarsus, the value of" being 2.10. !:lut the 
bud of a regenerate tarsus never appeared, 
No. 97 The right-hand hind leg of a male larva was re' 
moved by amputation from the trochantero-femoral suture' just 
after the third ecdysis. The vallles - of a for the growth of the 

"regenerate \Xlere 3.90 for the femur . and 6.90.· for the tibia. 
No. 98 The left-hand hind leg of a female larva was re­
moved by amputation from, the trochantero-femoral suture just, 
after the third ecdysis. The ·values of (l for the growth .of the 
regenerate were 11.70 and 7.71ior the 
for the tibia for successive phases. 

femur, and 10.80 and 7.57 

No. 99 ' The left-hand hind, leg _ of a male larva was reo 
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regenerate were 5.23 ;tnd 8.11 for the femur，and 5.38 and 8.00 
for the tibia for suαessive pha呂田.
No. 225 The right.hand hind leg of. a female larva was 
removed by arnputation frorn the trochantero.fernoral suture just 
after the second ecdysis. The growth of the. regenerate of this 
individual was typica1. The values ofαfor the growth of the 
regenerate were 8.63， 5.90 and 1.90 for the fernur， 9.27， 5.60 and 
2.09 f9r the tibia， and 4.60 and 1.54 for the basitarsus for succes-
sive phases. It must be noted that the regenerate basitarsusやas
as long as tht" normal basitarsus of the opposite side in the adult 
stage. 
No. 226 The left-hand hind leg of a female larva was 
removed by arnputation from the trochantero-femoral suture just 
after the second ecdysis. This individual lost its right-hand hind 
leg by autotomy in the third 'instar. The growths of the rεgen-
erates were quite typicaL The values of αfor the left side were 
"7，00， 5.10 and 2.33 for the femur and 7.50， 5.33 and，3.44 for the 
tibia， and those for the right side were 8.50，5.10 and 2.55 for the 
femur and 7.60， 6.20 and 2.77 for the tibia for successive phases. 

Experiments Class 13 

No.92 The、left-handhind leg of ，a ;female 'Jarva; was re-
moved by amputation frorn the troch<Ister9-fernoral suture just 
aftet the third ecdysjs. The individual ，died during the sixth 
ecdysis. The growth of the'regenerate femur was rapid， the value 
.of αbeing 6.00， but that oLthe tibia w，as slow 、owingto the 
reconstruction of the tarsus， the value of" being 2.10. Elut仕le
bud of a regenerate tarsus never appeared 
No. 97 The right-hand hindleg of a male Iarv宮 wasre-
rnoved by amputation frorn the tr，∞:hantero-fernoral suture' just 
after the third ecdysis. The va1lles' of a for the growth of the 
'regenerate ¥Xlere. 3.90 for the femur and 6.90 for thεtibia. 
No. 98 The left-hand hind leg of a female larva was re-
rnoved by amputation frorn， the trochanterかfemoralsuture just 
after the third ecdysis. The ・，valuesof αfor the growth .of the 
regerIerate were 11.70 and 7.71ior the Iemur， and 10.80 and 7.57 
for the tibia for successive phases. 
No. 99 ' The left-hand hind， leg. "of a male larva was re. 
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1・emovedby amputation from the trochanterひfemoralsuture just 
after the fourth ecdysis. The values of αfor the growth of the 
regenerate were 5.90 for the femur， 7.20 for the tibia and 3.10 
for the basitarsus. 

4. Experiments Series 4 

Experiments Class 15 

No. 43 The mid-le符sof a larva were removed by amputa-
tion from the trochantero・femoralsuture just after the hatching. 
In the next instar the re宮eneratesappeared， the femur measuring 
0.5 mm and， the tibia also being 0.5 mm in length. This indivi-
dual died just before the second ecdysis. 
No. 36 The mid-Iegs of a . female larva just after the first 
ecdysis were amputated from the trochantero・femoralsuture. The 
growth of the regenerate mid-Iegs was as rapid as an ideal case. 
The values ofαfor the growth of the left-hand mid-Ieg were 4.72， 
3.50， 1.58 and 2.14 for the femur and 4.63， 3.41， 1.75 and 2.00 for 
the tibia for successive phases. The same of the right-hand mid-
leg were 4.72， 3.50， 1.58 and 2.14 for the femur， and 4.63， 3.41， 
1.お and2.00 for the tibia. The left-hand fore leg was dropped 
by autotomy from the trochantero・femoralsuture just after the 
third ecdysis. The growth of the regenerate fore leg was also 
very rapid， the values of αbeing 4.75 and 4.00 for the femur and 
4.75 for the tibia. The left-hand hind tibia' was damaged in the 
fourth instar， and distal 7.0 mm of the tibia was lost. The 
growth of the femur with the wounded tibia was appatently 
checked， thc values ofαbeing 0.83， 0.50 for the first two phases. 
The growth of the wounded tibia was highly influenced by the 
reconstruction of the lost parts. The values ofαwere -1.41， 
2.91 and 5.00 for successive phases. 
No. 58 b The mid-legs of a female larva were amputated 
from the trochantero・femoralsuture just after the second ecdysis. 
The values ofαfor the growth of the left-hand mid-leg were 2.54， 
2.80 and 1.50 for the femur，ー and2.45， 2.60 and 1.62 for the tibia 
for successive phases. The same of the right-hand mid-leg were 
2.70 and 2.00 for the femur， and 2.45， 2.80 and 1.50 for the tibia 
for successive phases. 
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No. 96 The mid剛legsof a male Iarva were removed from 
the trocha註tero-fenloralsuture just after the third ecdysis. T量e
values of αwere 5.70 for the growth of the' regenerate femur and 
6.00 for the regenerate tibia. 

Experiments Class 16 

No. 10 The hind legs of a newly hatched female larva 
were removed by amputation from theヤochantero-femoralsuture. 
The values ofαfor tlie growth of the left-hand regenerate were 
4.36， 4.16 and 2.30 for the tibia， and 5.00， 2.98 and 1.50 for the 
femur， and those of the right-hand regenerate were 4.36， 1.08 and 
1.50 for the tibia， and 4.90， 0.75 and 1.20 for the femur for suc-
cessive phases. The absolute lengths of the regenerate tarsi were 
0.75 mm， 2.25 mm and 3.00 mm respectively for the Ieft剛hand
basitarsus， 1.25 mm， 2.10 mm and 2.60 mm respectively for the 
left-hand remaining parts， 1.60 mm， 2.35 mtn and 2.80 mm respec-
tively for the right-hand basitarsus， 1.50 mm， 1.75 mm and 2.10 mm 
respectively for the right-hand remaining parts. The growth of 
the regenerate basitarsus was greater than 出atof the remaining 
parts. The right-hand mid-leg of this individual had a two-seg-
mented tarsus in the fifth instar， but iri the next stage the latter 
became to assume the normal form with five segments. 
No. 44 . .The hind legs of a newly hatched male larva were 
removed by amputation from the trochantero・femoralsuture. The 
growth of the regeberates was typical. The lengths of the 
regenerate left-hand tarsus were 1.0 mm and 2.0 mm for the 
basitarsus， and 1.1 mm and 2.0 mm for the remaining parts fOf 
successive instars. Here it is evident that the growth of the 
regenerate basitarsus was higher than that of the remaining parts. 
The lengths of the regenerate right-hand tarsus were 1.25 mm and 
1.25 mm for the basitarsus， and 0.75 mm and 1.50 mm for the 
remaining parts for successive phases. In this case the regenerate 
basitarsus showed no development in length， and only the remain-
ing parts made a rapid growth. 
No. 37 The hind legs of a newly hatched female larva 
were removed by amputation from the trochanter・o-femoralsuture. 
The values ofαfor the growth of the left.hand regenerate were 
4.50， 5.09， 1.50 and 2‘00 for the femur， and 4.63， 1.83 and 1.75 
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for the tibia for successive phases. The values of αfor the 
growth of the right-hand regenerate were 4.50， 5.09， 1.50 and 
1.87 for the femur， and 4.50， 4.63， 1.83 and 1.62 for the tibia for 
successive phases. The absolute lengths of the regenerate tarsus 
were 2.0 mm and 2.S mm for the basitarsus， and 2.0 mm and 2.2 mm 
for the remaining parts for successive phases. In this case the 
growth of the regenerate basitarsus was evidently more rapid than 
that of the djstal part. 
No. 67 Thehind legs of a larva were removed by amputa-
tion from the trochantero・femoralsuture just after the first ecdysis. 
Th~ right-hand regenerate was dropped during the fourth ecdysis. 
This individual died in .the fifth instar. The values. of αfor the 
growth of the right-hand regenerate were very high， being 6.66 
for the femur and 5.60 for the tibia. The same of the left-hand 
regenerate were 6.66 and 5.09 for the femur， and 5.40 and 4.90 
for the tibia for successive phases. The absolute lengths of the 
regenerate tarsus were 0.90 mm. and 2.25 mm for the basitarsus， 
and 0.75 mm and 1.75 mm for the remaining parts for successive 
phases. The growth of the regenerate tarsus was very rapid both 
for the basitarsus and for the remaining parts. 
No. 201 The hind legs of a male larva were amputated 
from the trochantero・femoralsuture just after the first ecdysis. 
The growth of the left-hand regenerate was very rapid， the values 
ofαbeing 5.58"， 11.66 and 2.23 for the femur， and 5.58， 11.77 and 
2.07 for the tibia for successive phases， while that of the right-
hand regenerate was ve，ry slow， the values of αbeing 0.1 for the 
femur and tibia. The right-hand regenerate was dropped during 
the fourth ecdysis. 

No. 208 The hind legs of a male larva were amputated 
from the trochantero・femoralsuture just after the second ecdysis. 
No regeneration took place on the right side. The values of (J. 
for the growth of the left-hand regenerate were 9.77 and 5.80 for 
the femur， and 8.66 and 6.70 for the tibia for successive phases. 
The absolute lengths of the regenerate basitarsus were 0.5 mm for 
the fifth instar and 1.9 mm for the next. Therefore， the growth 
of the regenerate basitarsus was very rapid， the value ofαbeing 
6.70. 

No. 221 The hind legs of a female larva were. amputated 
from the trochantero・femoralsuture just after the second ecdysis. 
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The growth of the right-hand regenerate was rapid at first， but 
very rnuch checkedるythe etiolation of the tarsus. The value of 
αfor the fernur was 1.71 in the last phase， and those for the 
tibia were 8.27， -0.30 and 1.85 for successive phases. In the 
Ieft欄hand. regenerate the growth was as rapid as in the normal 
case， the values of αbeing 8.54， 5.40 and 3.85 for the fernur， and 
8.54， 4.70 and 4.71 for the tibia for successive phases. 
No. 222 The hind le僻 ofa male larva were amputated 
frorn the trochantero・fernoralsuture just after the second ecdysis. 
The growth of the r陀eg伊ene町ra討teswas typical. The values of αOぱf 
the left-hand regenerate were 10 
and 4.07 for the tibia and 4.15 for the basitarsus for successIve 
phases. The sarne of the right-hand regenerate were 9.87 and 
.3.92 for the fernur， 7.50 and 4.92 for the. tibia and 5.84 for the 
basitarsus for successive phases. 
No. 90 The hind legs of a fernale larva were rernoved by 
arnputation frorn the trochantero-fernoral suture just after the third 
ecdysis. This individual died in the sixth instar. The values 
ofαfor the regenerate fernur and tarsus were 10.00 and 9.75 
respectively. 
No. 100 The hind legs of a fernale larva WEre amputated 
frorn the trochantero-femoral suture just after the third ecdysis. 
The growth of the right-hand rどまeneratewas abnormal. The 
values of αfor the growth of the regenerate femUl・andtibia were 
5.70 and 5.70 respectively. 

Experirnents Class 17 

No. 30 The right-hand rnid-leg and the left-hand hind lrg 
of a fernale Iarva were rernoved frorn the trochantero・fernoral
suture just after the hatching. The growth of the regenerates 
was typical. The valQ..cs ofαfor the growth of the regenerates 

〆

were 5.50 and 1.54 for the hind tibia， 5.50 and 1.18 for the hind 
fernora， 5.50 and 1.09 for the rnid-tibia， and 5.50 and 1.27 for the 
rnid-femur for successive phases. This fernale died in the sixth 
instar. The regenerate mid場tibiawas almost as long as the normal 
rnidωtibia of the opposite side in the sixth instar. 
No. 34 The right-hand fore leg and the left-hand rnid-leg 
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of a male larva were amputated from the trochantero・femoralsuture 
just after the first ecdysis. The growth of the regenerate fore 
leg was typicaI， the values of fl being 5.10， 4.38 and2.50 for the 
femur， and 4.30， 4.76 and 2.90 for the tibia for successive phases. 
Just after the third ecdysis the apical portion of the regenerate 
mid-femur was slight1y constricted and curved， and the tibia and 
tarsus took quite abnormal situation as shown in the text-figure. 
In the next ecdysis the tibia and tarsus diminished and were 
attaching to the apex of the femora as a small tubercle. The 
growth of the femur was checked at the third regenerating phase. 
The values ofαfor the growth of the regenerate mid.femur were 
4.80， -0.38 and 2.40 for successive phases. 

No. 35 The right-hand mid-leg and the Ieft-hand hind Ieg 
of a female larva were amputated from the trochantero・femoral
suture just after the註rstecdysis. The values ofαfor the growth 
of the regenerates were 4.27， 7.83 and 2.71 for the mid-femur， 
4.27， 8.33 and 1.57 for the mid-tibia， 5.00， 12.00 and 1.00 for the 
hind femur，and 5.00， 11.33 and 1.00for the hind tibia for succes-
sive phases. This individual died in the sixth instar. 

No. 45 The left-hand mid-leg and the right-hand hind leg 
of a newly hatched male larva were removed from the trochantero・
femoral suture. The growth of the regenerates was normal. ln 
the adult stage the regenerate mid-Ieg was exactly as lon宮asthe 

normal mid.leg of the opposite side. The absolute lengths of the 
regenerate mid-tarsus were 2.0 mm and 3.0 mm for . the basitarsus， 
and 1.8 mm and 2.0 tnm for the remaining parts for the fifth and 
sixth instars respectively. 

No. 54 b The hind Iegs and the left緋handfore leg of a 
female larva wcre amputated from the trochantero・femoralsuture. 
The values of (/. for the growth of the hind regenerates were 6.55， 
3.69 and 2.22 for the left-hand femur， 5.77， 4.23 and 2.55 for the 
left-hand tibia， 6.55， 3.69 and 2.22 for the right・handfemur， and 
5.77， 3.07 and 3.55 for the right・handtibia for successive phases~ 

No. 59 b The left-hand fore leg皐ndthe right-hand mid-leg 
of a male larva were removed from the trochantero・femoraIsuture 
just after the second ecrl'ysis. The values ofαfor the growth of 
tte regenerates were 3.69 and 5.44 for the left-hand fore femuI三
3.46 and 6.00 for the left-hand fore tibia， 3.53 and 5.00 for the 
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right-hand mid-femur， and 3.61 and 5.33 for the right-hand mid輔
tibia for successive phases. 
No. 65 b The left-hand mid-Ieg and the right綱handhind-
leg of a larva were amputated from the trochantero・femoralsuture 
just after the first ecdysis. The values of αfor the growth of the 
regenerates were日6.50and 5.20 for the left-hand mid-femur， 7.75 
and 5.20 for theleft-hand mid-tibia， 7.00 and 4.70 for the right・
hand hind femur， and 6.50 and 5.40 for the right-hand hind tibia 
for successive phases. The growth of the regenerate mid七asi-
tarsus was more rapid than that of the' distal part of， the re-
generate mid-tarsus. On the contrary the growth of the regenerate 
bind tarsus was much more ~rapid than that of the distal part. 
This individual died during the fifth ecdysis. 
No. 66 The right-hand fore leg of a larva was amputated 
from ，the trochantero・femoralsuture just after the命stecdysis. 
This individual lost its lefむhandmid-leg in the second instar by 
autotomy~ The values of f{， for the growth of the regenerates were 
6.33 and 5.08 for the right-hand fore femur， 9.22 and 4.91 for the 
right-hand fore tibia， 4.20 and 5.00 for the left-hand mid-femur， 
and 5.00 and 3.50 for the left七andmid-tibia for successive phases. 
This individual died in the fifth instar. The regenerate tarsus of 
the mid-leg was two-segmented. 
No. 69 The left-hand fore leg and the right-hand hind leg 
of a larva were amputated from the trochantεro・femoralsuturc 
just after the first ecdysis. This insect died in the長fthinstar. 
The values ofαfor the growth of the regenerates were 7.30 and 
3.00 for the left輔handfore femur， 7.61 and 3.68 for the left-hand 
. fore tibia， 6.38 and 3.25 for the right-hal)d hind、femur，and 6.69 
and 3.50 for the right-hand hind tibia for successive phases. The 
absolute lengths of the regenerate tarsi were 0.9 mm and 2.00 mm 
for the fore basitarsus， 0.9 mm and 1.75 mm for the remaining 
parts of the tarsus， 0.75 mm and 2.00 mm for the hind basitarsus， 
and 0.9 mm and 1.75 mm for the remaining parts for successive 
phases. 
No. 74 The right-hand fore leg of a larva was amputated 
from the trochantero・femoralsuture just after the first ecdysis. 
Distal 2.6 mm of the left-hand mid-Ieg was removed by amputation 
in the same instar. The val ues of αfor the growth of the re-
generate fore leg were 9.27 and 3.92 for the femur， and 8.45 and 
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4.50 for the tibia for successive phases. The growth of the 
wounded mid-femur was apparent1y checked by the r.econstruction 
of the lost parts， the values of αbeing 0.70， -0.45 and 0.00 for 
successive phases. After the second ecdysis there appeared a 
very low tuberc1e-like process on the apex of the wounded femuI¥ 
After the third ecdysis this process made a slight growth， the 
length being 0.35 mm， with an attachment on the apex. In the 
next inst刷局 itbecame 0.5 mm in-length. No tarsus was regenerat-
ed at all. This individual died in the fifth instar. 
No. 82 The right-hand hind leg of a female larva was 
removed by amputation from the trochantero-femoral suture just 
after the second ecdysis. Distal 4.6 mm of the left-hand mid・femur
was removed by amputation in the same instar. The growth of 
the regenerates was normal. The lengths of the regenerate hind 
tarsus were 0.65 mm. and 2.20 mm for the femur， and 0.75 mm 
and 2.00 mm for the tibia for successive phases. The regenerate 
mid-l叩 wasdropped in the sixth instar. The wounded femur 
was very much constricted at the base just before the third 
ecdysis， but never dropped. After the fourth ecdysis there 
appeared very curious segments: the femur (2.1 mm in length) 
and the tibia (2.0 mm in length) were normaI， the basitarsus was 
0.5 mm in length， the second and third tarsal segments were 0.25 
mm in length taken together， the fourth one was very curious 
and 0.35 mm in length. At the middle of the fourth segment 
there was attached an empodium-like process. At the apex of the 
fourth segment there was attached another leg (consisting of a 
tibia and a tetramerous tarsus)， thus the fourth segment playing 
a mirror， of both legs. The measurements of this curious Ieg are 
as follows: tibia 1.5 mm， basitarsus 0.5 mm， second and third 
segments taken together 0.30 mm. ' There was recognizable a deep 
bluish tubercle on the top of the tibia. The apex of the tibia 
was irregularly shaped. This curious leg was dropped in the 
course of the next ecdysis. 

No. 91 The right:hand fore leg and the left-hand hind leg 
of a female larva were amputated from the trochantero・femoral
.suture. The values of αfor the regenerate legs for the second 
regenerating phase were 18.57 for the fore femur， 15.41 for the 
fore tibia， 17.28 for the hind femur and 13.00 for the hind tiちia.
This individual died in the sixth instar. 




