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The influence of seasonal changes in illumination on
the annual cycle of chironomids was first observed by Clever

(1962) during laboratory maintenance of.larvae of
In these larvae, devélopment was

Camptochlronomnus teﬁtans F.
interrupted in the autumn under short day-length; this was

accompanied by structural changes in the expanded chromosomes

of the sailvary glands characteristic of diapausing insects.

In consequence of these observations, Engelmann and

Shappirio (1965) specially investigated the role of photo-

periodism in the maintenance of diapause and the reactivation

They conflrmed that

~of developmént in the same species.
short day 1ength preserved diapause, and then, that long day-

length stimulated larval develOpmenﬁ)and 1nterrupted dlapause.

*Numbers ‘In. the rlght hand maryln 1ndlcate the correspondlng

pa es 1n the orlglnal

. 505=200=10m31
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The onset of diapause under long photoperiod (at the end of

May) in young (second-instar) larvae of Parachironomus
kuzini Shilova inhabiting spring pools that dry up at the
beginning of summer, was observed also by one of the authors
of the present article (Shilova, 1969).

In the years 1969-70, we carried out observations on

some species of chironomids of which part have one generation

in the local environment (their larvae emerge from hiber-
nation fully deveioped, and the adults take flight at once.
after the melting of the snow), or two (the adults of the
first generation fly from the beginning of spriﬁg to the
‘beginning of summer). The whole investigation consisted 6f
the elucidation of the influence of photoperiodism on
maturing larvae}of one or the other category in the fall-
winter period.

> LarVae.6f the 4th instar in nuﬁbers totallingAmore
thénllSOd specimens, and belonging %o 10 species, were
ccollected in the reserve zone of the Rybinsky reservoir, and
in'adjacent-bodies‘of water, from Sept. 1969 %o Feb. 1970,

- In all, 30 parallel experiments were supplied with material.

of the-species used in the experiments, 4 (Chironomus

‘pilicornis F., Stictochironomus crassiforceps Kieff.,

Anatopynia plumipes F. and Psectrotanypus varius F. were

‘univoltine, flying (except S. crassiforcéps).early in the

spring, and 6 (Chironomus plumosus L., Chironomus SPe s

- .Lamptochironomus tentans F., Polypedilum nubeculosum: Mg.,

w




Procladius choreus Mg. and Psectrocladius ex gr. psilopterus

prodﬁced two generations a year in"the local environment.
Larvae were placed in Petri dishes with water and

food in the forﬁ of a powder prepared from dried, ground

Elddgg and aguatic plants.l Predaceous larvée fed on tiny

chironomids ‘and enchytraeids. The éxperiments were earried
= | out under temperatures Qf 17-19 and»20~22°; the source of
‘1light used was the common electric lamp of 25 Watts.' The
gsame numbers of larvae were kept under 16-Vand 8~hr. |
exposures. During observations on development, the number
of pupating larvae and flying adults was ascertained, and
note was taken of the date of pupation.

| It was possible to separate the species under
observation into three groups according to the kind of

reaction to day-length observed. To the first group belong

those species the development of which is inhibited by short
photoperiod and reactivated by long. The second gfoup'

consists of species‘the.development-of which is reactivated

-not only by long photoperiod but by freezing and chilling.
In the species of the third group, diapause is removed only
by freezing, and photoperiodism exerts no influence on it

whatever; In the first group (Table 1) one species, -

’?”lDetritus.feeding larvae, after the construction of

shelters, never left them and fed only by means of filtration,
from which it is possible to conclude that: the food in the
vessels was adequate (Shilova, 1955).
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Table 1. Reaction to photoperiod of larvae of the
first group (I, imago; P, pupa).
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B OmITY oiivra | DUOM | g | mawna | ok m| MGEEON
Chironomus plu- 1 191X} 8 |40 X 431 10} 31, 7P
mosus P 16 |30 IX 25 X7 10 11, 9P
Chironomus sp. 1 117 IX 1% 'IZ i\\:ﬂ i'g §II %8 }; {;
" Polypedilum nu- 1 14X 8 |10 XI 2 XII 120 11,61 P
: chcIizlasum 16 {28 X 9 XI 120 1171, 76 P
Camptochironomus| 1 [161X 8 4 X {6 XI 40 i1, ‘2 P
atellz)tans 16 2 X 4 XI 01 45,200
2 | 1X ]| 8 (10X |21 20 9P
' 16 12 X 28 X 20 1P
3 156X § |26 X 221 25| 31, 18P
16 125 X 10 XI 25 | 21, 15 P
" Stictochironomus 1 (31X 8 2XII |211 60 1L P
::rassijorccps ] 16125 XE 1 XI 60 31,8 P

: - 2 |48XI 8 |10 XII | 121 1 454 t1,107P

16 2 XII |26 X1I 45 1 41,18 2

g lixu 8 [49 X 201 40 Y Ij

' 16 |18 XII | 26 XII | 40 23 I

Column headings:

1, Species

2. Experiment number

3+ Date of beginning of experiment
L, Photoperibd, hours |

Se Date of beginning of pupatioﬁ
6. Date of end of pupation

7; No. of larvaé'in éXperiment

8. No. of pupae and flying adulis

T




Stictochironomus crassiforceps, 1s univoltine, distributed

in the reservoir beyond the limits of the drying and

freezing shore-line and 4 (Chironomus plumosus, Chironomus

sp., Camprochironomus tentans, and Polypedilum nubeculosum

are bivoltine, inhabiting the freezing and non-freezing
littoral zone of the reservoir, with Ch. plumosus and P.

nubeculosum occurring also in the-0pen parts. In these

spe01es, pupation takes place in a large number of larvae
under long photoperiod, and begins and ends earlier than

under short-~day length. In Camptochironomus tentans the

length of photopericd shows no or almost no influence on
the date of onset of pupation. In this species, and also

in Chironomus plumosus, in both situations the number of

pupating larvae was almost identical, but in both species,:
under short day léngth, the period ofhpupatioh is greatly
extended and becomes almost two times longer than under long

ffij photoperlod. The results of our observations on Campto-

chironomug tentans in general terms confirm the data of
Engelmann and Shappirio. In our experimenﬁs, as in theirs,
pupation began under vafious day léngths either simul-
taneously or, under long photoperiod, bniy'fwo'days earlier;x
Only in experiment'No. 1 was the number of pupatiohsl7 times
greater under long photoperiodtthan under sﬁort. In Expt.
'Nos. 2 and 3 the numbers pupatlng in both 81tuatlons was

almost similar. This 1llustrates that in the process of

hibernation the course of development of larvae is determined

by the length of .the photoperiod in a complicated way.



Table 2. Reaction to photoperioad of larvae of.theh'
second group.
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Chironomus pili- 1 31X 8 | 11 XI 11 X1 18 5P
cornis 16 9 XI [40XI 18 21 3P
i 2 |17X1 8 2 XII | 31 XII 20 11, 4P
. 16 | 26 X1 29 XI 20 21, 143P
: 3 1X1up 8 8 XII | 22 XII 10 11, B P
' 16 10 XII | 16 X1I 10 21, 7P
4 (1111 8 171 25 11 25 | 91, 44P
. 16 16 I1I 22 11 25 181, 6P
Psectrocladins ex | 1 [14IX}| 8 40 XI |20 XI 40 | 11,42P
gr. psilopterus - 16 (21 X 30 X 40 31, 13P
, | o2 [3X| 8 J44XI |20XI | 40 | 5,45 P
; ' : 16 | 10 XI 14 XI 40 12_1, 22 P
i ‘ ' 3 [48XI| s |26XI [30XI | 2 | 2L, 40P
; : 16 | 26 XI 1 XII 20 i8 P
Psectrotanypus { [29IX| 8 |26X 26X 10 2P

varius ) 16 {14 X 21 X 10 31
2 | 2X 8 2 X1 3 XI. 15 3P
_ 16 (15 X 21X 15 - 2P
3 115X § 120X 11 XI 40 11,23 P
16 120 X 16 X1 40 51, 24P
4 131X 8 12 XI 29 XII-{ 60 101,20 P
16 | 10 XI 21 XI 60 91, 18P
5 1411 8§ |17 1I 21 11 20 8§1, 6P
16 18 11 22 11 20 ‘ 6 I,_ 2P

Column headings:
1. Species
v ' | 2. Experiment»number

3. Date of beginning of experiment.

L, Photoperiod, hours _ ?fgf

+ Date of beginning of pupation.

5

-,i6.vﬁDate.of end of pupation
7.  No. of larvae in eXpefiment
8

8. No. of pupae and flying adults
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Chironomus pilicornis, Psectrotanypus varius

(univoltine) and Pgectrocladius ex gr. p3110pterus

(7abt. 2)- .
(bivoltine) belong to the second group, Long photoperiod

40

produces reactivation and the effect of acceleration in
their development only in the fall; on Ps. ex gr. psilop-

terus in September; on Ch. pilicornis in October; and on

P. varius from September to the beginning of October. Under
+these conditions an almogt identical number of larvae-

pupated (except Ch. pilicornis in Expt. No. 2). In an

experiment begun later, after the larvae involved had
already gone through natural chilling or freezing, pupation
under long and short day-length began and finished almost
simultaneously, and under these cenditions an almost
identical number of larvae pupated. .

"~ In the third group (Table 3) are the univoltine

Aﬁatopynia plumipes, living in the littoralﬁzone of the

reservoir susceptible to freezing, and the ubiquitously

distributed bivoltine Procladius éhoreus. The develdpment
of their larvae proceedsdindependently of day-length.

During the beginning of autumn they developed ueithertunder
loﬁg’nor short photoperiods. From the middle of October to
the beglndlng of November individual larvae of A. Lumi €S,
collected after the first free21ng, began to pupate in both
series of experiments.< In the experlment begun in February
the number of larvae of this spe01es beglnnlng development

was very larve and pupatlon began and flnlshed 81multaneously
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Table 3. Reaction to photoperiod of larvae of the

third group.

e . . 6 I‘o:.ﬂ l{onua.-
1. J\g ; Hauz?m.) q;gﬁ_ H;mgo Konc!!. ‘*210"1'1‘!? cTB0 !;(YKOI
Bug omara | ommra | pwom, | Oy | ORyiGlL- ;':g}{ u ;1‘3;2; BI!II\'l l;:
vy BAMING DA ¢ O
oupTe | UMArO
Procladius 1 1 X 8 — —_ 10 —
choreus . 16 — — 10 —_—
2 3 X 8 — — 10 —
16 — — 10 -
Anatopynia 1 16 X 3 — — 20 —
plumipes 16 — — 20 —
: 2 2 X 8 — —_ 20 —
16 — — 20 —
- 3 115 X 8 —_ — 40 -
16 1 X1 1 X1 40 1P
4 181 X 8 [ 10 X1 2 X1 27 4 P
46 |10 X1 | 10 X1 21 1P
5 | 17 XX 8 |25 XI 1 XII 26 4P
16 | 24 X1 | 27 XI 26 2P
6 | 1XII 8 8 X711 | 10 XII 18 2P
16 8 XI1I | 8 XII 18 1P
7141 1 8 ({19 11 22 11 40 31, 8P
16 | 18 11 22 II 40 11,107P
Column headings:
. Species

0 3 oo Fow o N+

Experiment number

Date of beginning of exXperiment

Photoperiod, hours

Date of beginning of pupation

Date of end of pupation

No. of larvae in experiment

No. of pupae and flyihg adults




under long and short photoperiod. Thus in the species of
the third group'development was reactivated by freezing or

by prolonged chilling. It is necessary to record however

. that the larvae of both species of the third group, in the
course of their maintenance in the laboratory (except Expt;
No. 7) were clearly sluggish and less active, and perished
up to the end of the observations. This demonstrates that
their life cycle is more rigid and difficult to alter under

the influence of facfofs unusual for their natural conditions.
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