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Prelm inary studies on the rule of copepod diapause
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Abstract: M any copepods have integrated a state of digpause in their life history to avoid the critical conditions It has been
show ed that the digpause trait is by no means evenly distributedw ithin copepods, such as different digpausing form s (D igpause
occurs in eggs, copepiditesor adults ) and different digpausing locations (in water column or in sediment). In thispaperwe
attempt to investigate the distribution of digpause anong copepods based on the published data of 102 species from 3 ordersof
pelagic copepods T he index of digpause and the index of migration are adopted in order to mathematically analyze T he index
of digpause is described as follow: (1) low est digpause, ecies digpausing w ith the form of copepiditesor adults in the w ater
oolumn; (2)moderate diapause, Pecies digpausingw ith the form of copepiditesor adults in the sediment; (3) highest digpause,
pecies digpausing w ith the form of eggs in the sediment The index of migration is ranked as follow: (1) low est migration,
pond and lake dw elling gecies (2)moderatem igration, ecies living in the castal areas (3) highest migration, species living
in the open sea

The relationship betw een the index of digpause and the index of migration is highly negatively significant (R?= Q 3932,
P« 0.00001, n= 102). It suggests that there is a highly negative relationship and a trade-off betw een the digpause ability and
them igratory ability anong copepods T he relationship betw een the index of migration and the body length is highly positively
significant (R*= 0.3220, P< 0.00001, n= 102). A nd the index of diapause negatively covariesw ith the body length (R*=
0.1871, P< 0.00001, n= 102).The results show that strong digpause and w eak migration are more common anong snall
oopepods, w hereas large gpecies have w eak digpause and strong migration The index of digpause of freshw ater copepods is
higher 25. 3% than that of marine copepods It suggests that gpeciesw ith prolonged digpause tend to be found in inlandw ater.

Two possible explanations for those uneven distribution of digpause are discussed The one ismicroevoluntionary. The
patterns reflect selection pressure exerted on copepods by the envirorment in w hich they live digpause is favored in some
habitats and not in others A nother explanation ismacroevoluntionary. T he patterns are the result of phylogenetic history: if
the ancestors of some taxa did not evolve digpause, their descendantsmay alo lack the trait w hatever the selection pressure
may have been
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Table1l L istof the 102 copepods gpeciesand their body length, index of migration, index of diapause and habits
(am)
Taxa L ength  The index of migration  The indexof digpause Habit Reference
Cyclops scutif er 1.19 1.5 2 freshw ater [11]
C. bicolor 1.6 1.5 2 freshw ater [3]
C. abyssorum 1.8 1 2 freshw ater [12]
C. bohater 2.03 1 2 freshw ater [12]
C. abyssorum tatricus 1.7 1.5 2 freshw ater [13]
C.vicinus vicinus 2.04 1.5 2 freshw ater [3]
C. strenuus strenuus 1.69 1.5 2 freshw ater [14]
C. lacustris 1.67 1.5 2 freshw ater [15]
C. kolensis 1.3 1.5 2 freshw ater [15]
D iacylgps tham asi 1.13 1 2 freshw ater [3]
M esogyclgps leuckarti 0. 88 1.5 2 freshw ater [16]
T hemogyclgps oithonoides 0.8 1.5 2 freshw ater [15]
T.crassus 0.75 1.5 2 freshw ater [3]
A canthogyclgp's robustus 1.2 1 2 freshw ater [17]
Pontella mediterranea 2.69 2 3 marine [18]
P.meadi 2.73 2 3 marine [1]
A namalocera patersoni 2.94 2 3 marine [3]
Calangia thampsoni 1.7 2 3 marine [19]
C.americana 1.83 2 3 marine [20]
L abidocera aestiva 1.94 2 3 marine [3]
L .w ollastoni 2 32 2 3 marine [21]
L . bipinnata 2.09 2 3 marine [22]
L. trigpinosa 2.33 2 3 marine [22]
L . scotti 2.2 2 3 marine [3]
Epilabidocera amphritrites 2.5 2 3 marine [20]
E. longipedata 2.45 2 3 marine [3]
Tenora longicornis 1.21 2 3 marine [21]
Eurytemnora aff inis 1.33 2 3 marine [3]
E. pacif ica 0.85 2 3 marine [22]
E. velox 1.63 2 3 marine [3]
Centrgpages ponticus 1.31 2 3 marine [3]
C. hamatus 1.12 2 3 marine [21]
C.abdaninalis 1.5 2 3 marine [19]
C.yamadai 1.42 2 3 marine [19]
C. velif icatus 1.37 2 3 marine [23]
Sinocalanus tenellus 1.6 2 3 marine [22]
A cartia clausi 1.08 2 3 marine [19]
A . tonsa 1.23 2 3 marine [24]
A . hudsonica 1.39 2 3 marine [25]
A . jossphinae 1.37 2 3 marine [26]
A . calif orniensis 1.26 2 3 marine [3]
A .erythraea 1.43 2 3 marine [19]
A .pulmosa 1.09 2 3 marine [19]
A . pacif ica 1.19 2 3 marine [27]
A . latisetosa 1.4 2 3 marine [26]
A . steueri 1.32 2 3 marine [28]
A . bif ilosa 1.1 2 3 marine [29]
A . tseunsis 1.33 2 3 marine [22]
A .longiramis 1 2 3 marine [20]
Tortanus f orcipatus 1.2 2 3 marine [19]
T . discaudatus 2.5 2 3 marine [20]
Calanus f irmarchicus 3.7 3 1 marine [30]
C. helgolandicus 2.75 3 1 marine [3]




520

24

(am)
Taxa L ength  The index of migration  The indexof digpause Habit Reference
C. hyperboreus 2.75 3 1 marine [31]
C.glacialis 2.9 3 1 marine [30]
C. pacif icus 2.7 3 1 marine [3]
C. pacif icus calif ornicus 3.17 3 1 marine [32]
C. australis 3.5 3 1 marine [3]
C.propinquus 3.1 3 1 marine [33]
C.marshallae 3.2 3 1 marine [3]
Calanoides acutus 2.5 3 1 marine [3]
C. carinatus 2.6 3 1 marine [31]
P seudocanalus acugpes 1 3 1 marine [30]
P. elongatus 1.4 3 1 marine [34]
P.minutus 1.5 3 1 marine [35]
N eocalanus p lumchrus 3.12 3 1 marine [30]
N . plumchrus 2.05 3 1 marine [36]
N . f leningeri 3.25 3 1 marine [36]
N . cristatus 3.16 3 1 marine [37]
M etridia longa 4 3 1 marine [30]
M . lucens 2.25 3 1 marine [3]
A .longiramis 1.2 3 1 marine [35]
Onychodiap tan us sanguineus 0.53 1 3 freshw ater [38]
O. bergei 0. 61 1 3 freshw ater [39]
L e todiap tanusminutus 0.45 1 3 freshw ater [40]
A canthodiap tan us denticornis 1.6 1 3 freshw ater [41]
A glaodiap tanus lep topus 1.68 1 3 freshw ater [42]
A .clavipes 1. 56 1 3 freshw ater [43]
D iap tanus sicloides 2.45 1 3 freshw ater [44]
D . cyaneus intermedius 2.65 1 3 freshw ater [3]
H emidiap tanus ingens provincae 4.5 1 3 freshw ater [3]
Epischura nordeskiolki 0.91 1 3 freshw ater [45]
Themodiap tanus galebi 1.21 1 3 freshw ater [46]
A rctod iap tan us bacillif er 1.48 1 3 freshw ater [3]
A .w ierze skii 1.51 1 3 freshw ater [3]
Sinocalanus tenellus 1.23 1 3 freshw ater [47]
M ixodiap tanus kup elw ieseri 1.92 1 3 freshw ater [3]
M . laciniatus 1.3 1 3 freshw ater [3]
Canthocamp us stap hy linus 0.75 1 2.5 freshw ater [3]
C. staphlinoides 0.76 1 2.5 freshw ater [3]
C.microstaphy linus 0. 67 1 2.5 freshw ater [3]
C. robertcokeri 0.71 1 2.5 freshw ater [3]
A ttheyella northumbrica 0.71 1 2.5 freshw ater [3]
A .wulmeri 0.75 1 2.5 freshw ater [3]
A .americana 0.68 1 2.5 freshw ater [3]
M osochra p- 0.76 1 2.5 freshw ater [3]
Cletocamp tus retrog ressus 0.71 1 2 freshw ater [3]
H etergpsy llus nunni 0. 56 2 2.5 marine [3]
H . pseudonunni 0. 63 2 2.5 marine [3]
Tigriopus fulvus 0.75 1 2 marine [48]
T . brevicornis 1.05 1 2 marine [49]
T. japonicus 0.95 1 2 marine [19]

Hairston

[10]
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