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ON THE VARIABILITY OF THE CAPSULOGENOUS
GLANDS IN THE EARTHWORM
(PHERETIMA HILGENDORFI, MICHAELSEN) !

BY

HIDENN YAMAGUCHI

(With 3 Text Figures)
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In some species of Pheretima, the capsulogenous or mushroom glands are
found. They exhibit one of the striking characteristics in their systematic
relation. In Pheretima hilgendorfi the presence of the gland is indicated by a
circular depression of skin found on the ventral median line as shown in Fig.
1. Within the depression several minute round papillae (about 10-40 in number)
are closely gathered, each of which internally communicates with a mushroom-
shaped glandular body by means of a long duct. Such a papillate, circular, de-
pressed area is also found in few other species, as P. grandularis, and is called
“Porenfeld” by MICHSELSEN, Some other species of FPheretima, P. masatakae,
BeDDARD, P. lewss, Goto et Haral, P. wvittata, Goro et HATat, etc., also pos-
sess glands of the same kind, but they scatter in the area near the male pore
or the spermathecal pore, and are not gathered into a papilllate circular area
or “Porenfeld”. However, such glands are not of common occurrence among

earthworms.  There is another group of Pheretima, in wihch the external

1) Contribution No. 3 from the Institute of Zoology, Faculty of Science, Hokkaido Imperial
University, Sapporo.

[Transact Sapporo Nat. Hist. Soc., XI, Pt. 2, 1930]
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papillae are present but.they have not internal structure connected with them
like the species above mentioned. /F. fésmta, Goto et Hatar and P. campestyis,
Goro et Hatal, are examples.

we find one more different group in Pheretima, as
P. commum’s.éz'nm, Goro et Hatar; P. sicboldi, HORsT;
P. acincta, Goro et Harar. In these species neither
external papillae nor the internal glandular structure can
be discovered. So we see that there is a continuous
series of development of the capsulogenous giands among
the species included in the genus Fheretima.

On the other hand it is remarkable that the capsulo-
genous gland is variable in one and the same. species.
The fact that the number of capsulogenous glands (that
is the number of the papillate circular areas,) and ac-
cordingly the position of the body segment on which
the glands appear, is variable in P. kilgendorfi, is already
ascertained by BEDDARD (1895), MICHAELSEN (1900), HATI
(1929) and others. Now, the study of the variability
of the capsulogenous glands is interesting enough in con-
nection with evolution of the earthworm.

P. llgendorfi, a common earthworm in Japan proper,
is abundant in Hokkaido. During the Autumn of 1927
the present writer made a great collection of this species
in the vicinity of Sapporo. The number was so great,
being more than a thousand, that it was possible to

study the variability of the capsulogenous glands satis-

factorily.

Ventral view of the
anterior protion of Phere- In writing this paper the writer cordially thanks
tima kilgendorfi x2. cp,
openings of capsulogenous
glands (circular depres-  5{yice and constant help during the work.
sion). ao, aperture of ovi-
duct. mp, male pore. In examining I0I10 specimens it was noticed that

Dr. OcumMa, Prof. SHiNjo and Dr. Inukarl for their kind

the number of capsulogenous glands (that is the number of the papillate circular

areas, was quite variable. Generally, one or two glands occur on either side
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of the clitellum, in one individual, and in some more than two are found.

For the sake of

convenience the glands are called anterior or posterior, according to their posi-

In other cases no such glands are found at any segment.

tion in relation to the clitellum.

The number of anterior glands varies from 0 to 6 and posterior from 0 to 4.
The posterior gland, therfore, is less variable in number than the anterior. The
result of the observation of the number of glands is given in Tables I and 2.

From the above table (Table 1.) we notice

Table 1.
that the individual with only one anterior glands
- . ber of N
is most frequent, numbering 663 ; next come 288 1\2::;,?;,0 m:fb e
s . . 1
individuals with 2 anterior glands. The number of glands examples
speciens without the gland is 44. Those with more 0 o
3
than 3 glands are very rare. As for the posterior 2 283
3
gland, it is generally absent, this being true in 913 ; 5
cases among the 1010. The number of examples 6 1
with one posterior gland is 85. Two glands are :
found in only 10 specimens. Three or four poste- Table 2.
rior glands are quite rare. Numbe of Number
. . posterior of
It is clear that the multiple capsulogenous glands examples
glands appear more frequently in the anterior body o or3
part than in the posterior. The total number of z fg
anterior glands found on 1010 individuals is 1294 i i

while the occurrence of the posterior gland is only

112, that is, less than one tenth of the former.

Next, in connection with the number of glands, the position of the segment,
on which the gland is found was observed. The anterior gland is found on
the 6th to the 14th segments. It is to be noticed that usually the clitellum
occupies the I4th, the 15th and the 16th segments in this species and so when
the gland it present in the 14th, the clitellum is moved further to the rear. The
posterior gland appears on the 17th to the 22nd segments. According to the
defference in number and position of the gland, all 1010 individuals were grouped
into 28 classes as shown in Table 3. In addition to this Table the feature of

each class is drawn diagrammatically in Fig. 2.,
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Table 3.

Number of

Class NL;T::SSO{ Order of segments individuals
I no gland 42
1 1 8. 602
I 1 18. 2
v 2 8, 18. 5I
M 2 8,9, 256
VI 2 8.17. I
VII 2 7, 8. I
VIII 3 8,9, 18. 25
1X 3 8,9, 10. 4
X 3 8.17,18. 8
XI 3 7,8, 18. 1
XI1L 3 7,8,17. 1
X111 3 7,8, 0. I
X1v 3 7,9, 10. I
Xv 3 9, 10, 18. I
XVI 3 9, 10, I1. 1
XVIIL 4 8,9, 10, II. I
XVIIL 4 7, 8,9, 10, 1
XIX 4 6,7,8,9 1
XX 4 8,9, 10, 18. I
XX1 4 8,09, 18, 19. I
XXII 4 8,9,17,18. b¢
XXII1 4 8,17,18, 19. I
XXIV 5 7,8.9, 10, II. I
XXV 5 8,09, 10, 18, I
XXVI 5 11,12, 13, 14, 22. *I
XXVII 6 6.7,8.9,10,I1I, I
XXVIII 6 8,9, 18, 19, 20, 21. I

*In this individual the clitellum does not occupy the 14th segment.
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Fig. 2.

Diagrammatical figure
of various types, demonst-
rating the difference of the
number and positon of the
glands of Pheretima hilgen-
dorfi.  Arabic numerals,
the number of class. Ro-
man numerals, the num-

ber of segment.
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From the table (Table 3.) and the figure (Fig. 2) we see that the type
of the 2nd class, in which just one anterior gland is found, is most frequent.
Next comes the 5th class with two anterior glands and the 4th with one gland
on the either side of the clitellum. Specimens without the glands appear in
42 cases. That is comparatively often. Next comes the 8th -class which has
25 example. All the other classes are extremely infrequent. It is interesting
to note, on the other hand, that the multiple glands generally occupy the
segments in succession, with only one exception of the I4th class, where the

first anterior gland is separated from the second and third by a segment with-
out any gland.

Now, considering the table, it is noticed that the gland seems to occur
more often on some segments than on the others. Table 3 was rearranged
and thus Table 4 was obtained. Then a graph was drawn in order that one

may see easily the frequency of the gland on any segment (Fig. 3).

1000,
Table 4.
L
The gland in the 6th segment 2 individuals
» 7th » 9 9 800 .
”» 8th »n 961 » Flg. 3.
” oth » 300 »
” mtg n 13 5 1% A curve showing the frequen-
11t 6 .
:: . 12th :,, 1 indi:ridual P cy of the segment where the gland
? :i:g ” *i ” 1 is present. Ordinat, number of
” ” ” .
200) individualus.  Abscissa, number
. 17th ” 13 individuals of segment.
9 18th ” 93 ” L
» lgth ” 3 _”‘
9 20th ’ 1 individual
» 21th » 1 ’ T
” 22th » I »»
0
*In this individuals the clitellum
1
does not occupy the!14th segment, but
occupies the segments 18, 19 and 2o0. .

The curve starts from the 6th segment and from the 7th suddenly ascends
to attain the maximum at the 8th segment. Then is descends abruptly to the
10th, passing the gth on the way, and again becomes flat until the 14th.
Here, it is interrupted, as the clitellum begins to appear. At the 17th the
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curve come forth again and ascends suddenly to the second maximum which
is much lower than the first. From the 19th it becomes flat to end at
the 22nd. ‘

It becomes clear that the most frequent posifion of the anterior gland is
on the 8th segment' and that of the posterior gland is usually on the 18th
segment.

‘MicHAELSEN .and BEDDART reported that the capsulogenous glands of 2.
hilgendorfi are found on the 8th, oth, 17th and 18th segment. In the figure of
0OcawA’s work (1928) on P. /idlgendorfi from Aomori the glands are found on
the 7th segment. Quite recently HATAI (1928) also remarked in his work, in
the variability of the external character of the Pheretima vittata, that in P.
hilgendorfi the number and position of the gland is variable and usually it ap-
pears on the 7th segment. On this point the present result differs sharply
from that of Hatar.  However, the materials of the latter were collected in
Japan proper.  Therefore, it may be seen that 2. /lilgendorfi also exhibits a
strong local variation with regard to the capsulogenous giands. Taking into
consideration the frequency of individuals of the various types the present au-
thor concludes that P. Jilgendorfi without the capsulogenous gland should be
the ancestral type of the species from which the type with glands might be
derived. Of the latter the type with the anterior gland may be the first and
that with the posterior gland should be most advanced. Apart from the acci-
dents which cause variation in the number of the glands and their position as
well, perhaps regeneration, it'is evident that there is a strong tendency to vari-
ability in the occurrence of the capsulogenous glands in FPhkeretima. From this
tendency of the earthworm, the author believes that appears the various types
of development of the analogous organ among the Pheretima species, as already
explained at the beginning of this paper. The simplest type is the group with
the external papillae only. Then there is the type of P. Ailgendorfi and allied
species which have the complex capsulogeous glands.

The physiological function of the capsulogenous glands has not yet been
studied satisfactorily. However, it is quite significant if we consider that the

capsulogenous glands are bound up with the problem of evolution of the
earthworm.
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TR Pheretima hilgendorfi OBs—E € > BBOBHEPRICK, Bz 2 UE O PEOESE
CIMEHOEEH Yo ZNYEDHH Capsulogenous glands HFFF, 35 —RAMWIZL T, HEDORKR
BANERALEOPRIZELT 307V, Hil Om sOMAIKRT(L Capsulogenous glands
ITH I —BcBe LTHEEST 3 4 0K LT, MCHAELSEN Rid ZS—BOROBAT 5 RIS
«Porenfeld” 1z 5 ZMER~T Y,

AWK OB O Capsugenous glands oY (JOWIXR U “Porenfeld” |IBJ{ —MORER
2 LTHE~T3$DILT, #2C “Porenfeld” O TRE 3~<Lo) RFHOROFET
BOEROBREWEL S L 0K LT, HBHL 1927 52 Ok, HBIC THRER 3 1010 BRI

BEoMRICHKNIT Capsulogenous glands RRFOHHRFHRHCERLE b, RFORH O
BRHET L0, RPOBFOICET L0, RIRBOFHBRHMICFET 20D Y0 XR2MH
HCTRITh ORI bHFR X 2%H Y, Capsulogenous glands oWWAILEEBE BAM GREF
3D RUSHAL GREE 2EBHIERAEL, HOROFAUCHBIMLTAENL2BRE
FU. HOERIZL VC2EREFABKSLE Y, L TUBAGTKOIEDREET IO
REBEEHT VO

Capsulogenous glands HLMRHED P- hilgendorfi TR TYU LOMIBRERT OB 5T,
AERCRAEAROFMERBCR TORBLELMEIBEE LHCFEL, HHHBR L EHT
<EERPRFEMIBN Yo MKk X, HOEED Capsulogenous glands DBRIIEL & D
KLT, 2OBROHE X VESORELCHT 32—, —OMEL#H <Y &b Capsulogenous glands
DEMERXRIEFRRBTOLE b Pheretima BR\LT D P. hilgendorfi THILYBRI—~BCRE
EPLIHETIL0HY° RECKRERHAHL A LR IBRHELERIIOD Y X2C L
RTOLRLODHY T, BEHC XY TRABBERLIBBLHF L. BRRCHETRENTELS
ErB~NLo chERRTEE O I 0FRCHT2BAECRY TRY L. BLOFAIE~L3

~Lo




