MARINA MESOPOTAMICA . 20(1):297-310 2005

" LIFE HISTORY STUDIES ON'THE DAMSELFLY Syimpecma
puedisca BRULL (ODONATA :LESTIDAE) IN A SHALLOW POND
N GARMAT-ALL BASRAII

L N} R Agman»
L)f,pf w! H;«;fﬁgy Cillege of Education, Uk

R A
ersityof Busral, Irag

ABSTRACT ‘
Life ! lstory ﬁf Sympecma {}ai"éf see Bzuii has been nwmugdimd in
a combined field and laboratory study. The -field study is
conducted a shallow pond in Gammat-Ali, Basrah in the period
from October 1997 to September 1998, Some environmental
factors such as temp., D.O., PH. and mhmty were measured. The
yfis.{id resulis indicate that the life ¢ }Lif: is univeltine, however this
specics s muqusﬁ in that it dous not enter nymphal diapause
Emergence is  rather an. umymliw;‘u.ﬂm and  dispersed -
isz;zgmaiig, &e*«m&i maturation requires four weeks. Oviposition
site is  potamogeton. The  luvoratory study revealed that
incubation period was 14 ¢ gt?}% at 27 °C, The nymphal stage
includes twelve istars and mp:imﬁ 252. 5 days for completion
,{he eiwdcz;nmni The w mix; life cycle requires é,ét’; 5 ai;;y ‘

INTRODUCTION

The Zygoptera, or damsel flics are considered antong the important n’zswis
~ in and around Shatt-Al-Arab roer, Basrah ;,;xuvmbu

In Iraqg, so far as author is a ware, prior 1o the present study the literatures
~on Zygoptera are largely taxanomic or faunastic records (Khal laf and Al-
'Omcr* 1974; Al-AlLL, 1977; Abdul Karim, 1994 a4, b).

- Sympecmu ;med:éc.a Brull, was designated as one-of the most widely

- distributed :;.pz..uc,s of the iaimiy Lestidae in Irag (Khalal and Al-Omer.
19745 AL-AlQ, '1977). However, until now, no information was available on

the different aspects of the spuesics Biul ORY.
Althiough Life history studies arc usually done for the sole purpose of

clucidating the biology of a particular species, it is often desirble to
compare natural individual© growth rates between  population. Such
- comparisons-are uselul in determining differences between populations in
 separate s‘mo;ﬁmp%aiaf regions, or in mmm;% growth rates with scparate
geographic regions or in corrclating growth rates with environmental
{actors such as tetaperature (Benke, iiji iy
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- In addition, this biady is important as southern part of Iraq has versatile
climate, also in this XL&,!OH Sh m-Aix«Az’ab river characicrized by aiiguhaiinq ‘
brackish water. s S |

The present study was carried out as a combined ficld and laboratory -
mvesugzmmz of the life history of Sympecma paedisca, particular attention
was given (o the rate of nymphal growth and to environmental factors as
thuy influenced the timing of moulting umr&,(,nce ;ms;i eviposition, |

MATERIALS AND METI K{}DS

L Field Smdz
1. Study Area

All field studies were conducted in small pond located on the rigth bank of
Shatt-Al-Arab river Garmat-Ali (30" 34 "N, 4746” W) , :
The pond was permanent , shallow with & nmx;mum de.,pﬂz of one mwier
and a surface area of 500 m. A mimbc.r of j 3:;15& es and shrubbs wua,f,
locceaaated at the land ~ waler intwr face. :
Pkmgmf{es* australis was distributed rsiixfyr extensively over much of ih@ -
flittoral zonc in water less than one meter-deep, this emergent plant was
~served as site for emergence and u}xzmbmeﬁi o the under watu”é
anwmnmmt for nymphs. ~ %
" Potamogeton, Elveda and {_{fr{f{f}!}!{} f!m;x wvemd as much as 60% of
i.%m botiom. M}rmpkyﬁuﬁz and Chara werepresent but less predominant.
The animal community in the study pond mpresunk:d by different g:,reups
c}i invertebrates Lymnea and Melanoldes were the major f{}s&anihixg, whziﬁ f
tha, ma:aplankmn represented by Duphnia and Simocephalus. ~ |
The inscet fauna showed agreater diversity than others and rc,pmﬁerﬁm
hy naids of Br achythemis (fam.: Libellu zda;), nymphs and adults of .
Notencia (order: Coleopters). Different apf:uf:a ~of Chironomidae were
© present in addition to the nymphs of studies species %}xzzpeema paedisea .
2, Measurement of environmental faciors:
A number of physical and chemical“ factors of pond- w&igr such as

&ﬁmp@; ature; dissolved oxygen, s«sfzhmiy and Pii were measured gvery month
&ima@ the perlod of Hold work .

3. Sampling in the field: .

CFrom October 1997 to Scptember 1998, samples of nymphs of
& pgzedzsm were taken at 2-4 weeks intervals. A shorter sampling interval
was adapted in summer because nymphal development was expected o
mk% place more qumki y in the higher water mnpumturc of summer ,
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- An open~ended tin with an drea of (25 25) om* was used for sampling:
,Frs*::z samples were taken on cach sampling occasion on a stratified random
basis. The 'pond perimeter was divided into five equal zones and onc sampm
mki.,n at random (using random number tab! es) within cach zone. :

- The distance of the sample from the pond edge was chosen arbitrarily, buz ‘
in_cach the water depth was abami 60 em.The samples were taken by
inserting the tin into the evese antony dem& stands of {loating cmd"
emergent vegetation, Afler mpi&mmni the ‘walter, the content
(V&glmﬂam) of the tin were removed and Washi::d in situ and the nymphs
picked out by hand, reféntive water was mrz@v‘gd i:»y scoop and - sieved
thmﬁgh a screen 0,200 mimn mesh i@ remm mzmmmg, ﬁymgha (Bakm;

I’-‘iasm b%s “were umj to transfor the z;;dmduai samples fo Qxe’
flai‘:a;axtary, where ny;zlph were identified, counted and their hmdmdi}z and
wing pad length measured using a microscope with a micrometer eye-piece
10 the nearest 0.1 mn. Mean instar number was calculated for the nymphé?‘
m aeh collection aamrdmg, to the method described by Benke (1970)..

- To ovoid cumbersome names of instars, the following abbzwidzﬁd
syxmnms will be wused:  Ultimaic= finai‘"‘ I Penultimate= P
JAntepenultimate= A, Ai}igpumiimmia minus-one= A-l; Anicpnultimate-
&mi’m:w two= A-2; ete. (Sawchyn & Gilloy, 29?4) |
.Laboratory study; ,
he life uyai& of the damsel fly S paadmw was, studied in laboratory .mi :
performed in cooled incubator under canstmm mmpﬁ ature of 27°C and
Photoperiod of 12 hys. L12 lus D, ,

Newly laid eggs were a}i}imm& from iuﬁhz&d e.,nmisz, Those fu’ngles
were captured in the field ay y:ampuri@ﬁ 1o the laboratory. Mated [emales
5W&t€: piawd in individual oviposition chambers with damp filtcr paper as an
vxyﬁﬁztmn substrate and with wood switch for perching (Cordero, 1990).

: ewly hatched nymph:s were transferred individually in (5x2) com.
Plastic tube containing 20 mi of dechlorinated water. When the nymphs
‘reached to the ultimate stage they were kept smg,iy in a larger tubes (3x10)
containing 100 ml water.

The nymphs were fed on a suspension ué’ u}pﬁp(}ds {Cyeiops sp) 'Ih&
ter and food were changed twice a week through the whole experiment.
Early nymphs were examined every day while laler instars were
ined twice a week. Afler cach moult the exuviae were removed and
gach ,gym;:&i was transferred with @ pipelte to a microscope slide for
i:m.,s:iswmgt, the hemiwapwi{, width under.a microscope o the zmarusi 0.1
ma.
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In the collection made between 1dsOctober 1997 and mid- -may 199§,
Cnyinphal population repres mmi' "bv twelve instars and ;’)cé;}ulatit)z’x
Shmum porsisied with a noticeabk rense or decrease in frequency
percentages for cach instars. 1) his zci?i.ma a continuous recruitiment to the
;pggﬁulaumz s associated with continyous uzhymjzmmzm development,

Fhe suimer sumples showed . preat difference than iimsc in the
preceding nonths, The ;m;miatimi structure characterized by the absence of
first theee nomphal instars (A9 to A-7), This reflects that there are no new .
ha tohed nyn hs entered the zmymmmm i that period.

By wpu mber 1998, there were four instars absent (A9 (0 A- 0} and the
iast three instus (1.0 md Qx} wmpu:mi about (zi Yo ui the }ugmwaon
B. Emergence: | il - ‘

‘Nymphs about o emerge n‘x{\wg iniu very ‘imlluw water, there they
f;;xum abmaa ant of wumii of emergent vegetations such as reed upon which
they can emerpe. The exuviac were found up to 10 ¢m above the water
‘{;é;" The date on which omergenee began was the first week of
&{tmunbu Newly einerged were first seen on 4 huplwﬂm,
bmug,ur coperiod of this specics 15 long gmd umhmmm fasting several
: 'hs me m;d ;"vhz} hn,»::, emergence in this species ratl wer

h{: izwzmw giqiiy h mpua;u;g,u, {awm&; ui ki ui his i, dm.i k}w‘} dmm&,
}wusm period, I appears that emergence in ﬂnz» species s influcnced
;S@giz;ﬁmntiy by ausbicnt temperature, The lowered emergence rate observed
cgoincided with above normal averay  omperaures.

‘i'i;c Histars i}'t:i.;mmd}{ i «u;huium ui S j?{l(,’i(’i.&i g mmpm S

: By the scz:?;mzé W u.,k of May no emerged adult obser vgd in the vicinity of
e stady pond. §}mmg this time the temperature raised o about 35°C
Although eméren lumumiud on that date and was lasting for Ju he, Juiy
nd August, il Linstars may still be found i the population (Fig. 5).

The results obtained in the current investigation concluded that this
siplen hon loip eiergenee agd  Hght pueriods, consegquently - its '
oductive per mh overtap s.gsmgdcmbly ‘ ,
& Indeod, Zypopton mma}i’ appear to have i'iszg ;'L,;'n‘m.im;iiw periods
icomparcd wit th A wsopter, OF the British species of Odanate Corbet (1902)
;,t‘::uf‘sd that 7 o ool !%;:ﬁpii: w but on 3\! 2 '"f‘u ol the Anisoptera have long
asynchronus cicrpenice G vonsequently reproductive periods),

o
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Stitarly, i a comprehensive study of the Odanate of North Carolina,
ong Hlying seasons were observed is 72% of the zygoptera and only 28% of
- Anisoplera (Paulson and Jener, 1971), : RN

The long reproductive periods of t the écy;@upiud mean that a wide range Oi :
nymphal instars ace ;3{&::4::%‘11 throughout much ol the year, while the short
reproductive periods of Anisoptera mean that the nymphs g(;w i C{}harzf
(Johaunsson, 1978). o _ | ‘ e

Corbuet (1962) calegorized two ccological group of Odanata on thef
exient to which they mimw scasonal regulation. He used criteria the
postiion of a diapause hi;zg,.,) pattern and duration of emergence periods, and.
mechanisis by which development and emer g:,e,,m,c, synchronized. '

Corbet has designated as USpring species’ those exhibits dmpau%z in
the final (last) instars and cmcrge synchronously i, all emergences
oceurring within a refatively short period . Summer species do not diapause
as {inal instars, the emergence period in these forms is more widely
dispersed temporally due to a lesser degree of synclwonization caused by
the lack of final instars diaphuse, The varying degrees of synchrony in
suiner species required Corbet to recognize two types of suminer species, |
those « %wc%x;;zing, within one year (univoltine) and those required two years
o devefop (Semivolting), However it is now recognized that there is a wide
spectruin of ife history types i,:suwe;yn these two extremes (Paulson and

lenner, 1971). o R

The present study has shown that the life cyele of 8 paedisca in this
focality conforms to Corbet's univoltine aummer specics . as bascd on a  §
nymphal development and an asynchronus emer genee pattern. ‘

The univoliine life cyele of 8. pacdssm is similar to that of i‘nm}
Lestidae, however this species s unigue among lestids the it have been
studicd so far in that it does not enter nymphial ;{fufsf,smc
C. Mturation and Ov;pn,&;nmn ;

Teneral individuals (all specimens with typical viterous sheen on tix@;
wings; first and second day after emergency) were capable of weak flight
and seen in large numbers on the vegetations avound the potd. o

Alter emergence S, paedisea disappeared for approximately lour w*%ks
{puriod of sesual ii&é&iﬁ%ﬁi%i;ii} bt returning w the poid 1o breed,
C st ;u,mdf» of adults i tandem were made on tm first week g}f‘f‘
Cctober. " :

The tandem position is m.hiwm while the females are perched, Maiiz}g
oceurs on the vegetation along the shore, The oceurrence of maturation i
zypopidra some - distance  from the. emergence site has been well
docraented (Corbet, 1903). ‘ '
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o the present study adults of 8 puedisca may be found in hedgerow
“about 100-150 meters from the study pond. Sexual mammliwn (time clapse
Dbetween ciergence and ovipositiony requires four weeks, This lime is
"fx:z"nf)s,as'sz e o thatin Zygepiera (Corbet, 1962), : e

Gower and \mmmu.ly [963) recorded 21-24 days interval between
cergence  and mwpomima i Lestes rectangularis; Leongener allso.
dogquired 3 weeks for sexual §1ze§iu;‘a§£§}z; gSawchyn and Gitlott, 1974).

It i noteworthy that like most Odonates which retumn to the oviposition
site prios to mating, the males preceding the females, Corbet (1956) noted
the same {;m;v in L. sponse and mé?;,uu,d that this was caused by more
rapid maturation of the males rather than carlier emergenge.

Ovipositon s gi!dph}hg The preferred oviposition site are stems or
stalks of the floating plant %’%zmsmsge ton, which emerge 2-3 ¢m above the -

swater surlace, spite of the oceurrence of other aguatic plants,
o The CELS. e laid singly in an incision spaced | mun apart along thc .
Ie{}gh of the stem in spiral arrngement. When oviposition was wm;ﬂetc,‘
the mating pair refeased zm}*gm and {ly.

Corbet (1962) explained that ntifmzxg} 1 a variety of vegetaion is available
Jpreference of g)uptﬁiiimi xxim conmmonly shown by a aparticular specics.

L. rectangularis mﬂ,mszmi wlmost exclusively luxww of =
Typha(Gower and Kommondy, 1903, Lo ewrinuy chose  Spargunium
americanuin (Lutz, 1968), L. az,x;um,fm and L. unguiculatus oviposited
exclusively i preen stem of Seir pus.(Sowchyn and Gillott, 1974) .

Ui, Life evele in Laboratory | o
oI this seetion experiments wire condueted not only to investigate the
“hiology of S paedise under constant temperature, but also to provide
iuddiii.mmiﬂ\f.;zie:aimn ol m mpim instars number and development that
cobtained tn the field. Data for development history of S0 puedisa are
presented in Table (1), The current investigation recorded that incubation

period was 14 days at 27°C Sawchyn and Gillott (1975) showed that
average ol 17 days were reguired at 21°C for embryonic development of

Lestes disjunctus cugs. “The lengih of the hamhing time of Coenagrion
paietla was 12 days at 28YC ﬁ%’;mngﬁ** & Humpesch 1984 ).

o After hatching S, paedisca has twelve moults belore the abult stage is
Cattained as was found inthe field study. This number within the usual range
cof seven fo thirteen moults Tor Odanata (Corbet. [1980). There is no

Cagreement over the total number of moults in Odanata, because some
“anthors mclude the moult ol the {wu farvae) and that to adult stage whilst
others not (Waringer and Thunpesch, 1984). \ ‘
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‘Table (13 Duration of development (days) for epgand nymphal instars
of 8. pacdisca at 27°C . '

Width of head capsule (mm) |

Sl ﬁ}gy‘s;iz;xw};ii‘e:}«i%ig_@A‘,‘i‘_i gthié {2);;?
| Ranmge | Mean+ 5D Range | Mean + 8D
 Lipp 12-18 144 {;fa 0 10
A9 12 10,04 0.35-0.52 0.44+0,010
A8 L T7-is s m 0.47-0.63 0.56:+0.022
AT 8106 8.3+0.172 0.58-0.79 0.74+0.052
CA-O6 622 9.240.075 | 0.72-1.01 | 0.96+0.040
A S | B8 L 105+00%) | 0.98-1.36 1.20 40.042.
A4 119 [ 13.240.191 1.68+ 0.073
A 3 d-I8 740054 1.89 +0.010 |
A2 1935 2140104 213 +0.098 |
AL A 283;)‘{}@4“4 24240180 |
A | 2854 34+0.129 2.80 +0.012 |
P 306-58 44+0.090 3.07 +0.041 |
. 44-69 58+0.11 3.40 40010 |
The vesults recorded in Table (1) also suggest ranking of the

development period of nymphal instars, i.e., carhier instars have shorter
duration of development than would nymphs of later instars, this indicates
that duration of '%ﬂ&!ai{3gss‘astzlt refated positively with progression in instars
age. A difference in interval between z;mu]ta has been observed also for
Lestes curinus (Pellerin and Pilon, i‘}?’?;a Fherefore the total period for
completion the development of nyniph ‘stage in the present study was 252.5
days while the whele life span (from egg to adult) requires 266.5 day of
27°C. ’ : v
On the other hand, when the instars sumber was plotted against head
width of the nymphal instar an approximately straight line was obtained on -
semi-loparithmic scalé Fig, (6) Therefore the relationship between the head
width (y) and the instars number (X) was smursmd o be w;}ammm auﬁ;

given by the mp&v%im %eg%iéii?ﬁm’
: Lasgg(y = 6, 1873 %« 0.8556

Where the coefticient of determination (g ¥ was .96,

This reintion reflects the mteraction of the stze merement per moult and
the mouiting frequency, A similar ‘relationship has been described for
Alrican species Palpoplenra lucia (Hassan, 1970); lschmra elegans
(Yhompson, 1978), Coenagrion resolutum (Buker and Clifford, 198 1},
Coenagiion puell (Waringer and Humpesch, 1984),
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