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Fig. 1 Relationship between the densities(N) of C. sideropus and the
densities (N,) of hosts -
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Fig. 2 Correlation between the interval time (T) of exuviation
for different hosts and the mean attachment amounts (m) of C.
sideropus attaching on different hosts

FEIEAE¥*K (Positive correlation):
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Fig. 3 Correlation between the interval time (T) of exuviation for
different ‘hosts and the attichment amount (B) of C.sideropus ‘attach:
ing on different hosts
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Fig. 4 Correlation between the interval time (T) of exuviation for
different hosts and the attachment tates (R) of C. sideropus attach-
ing on differeat hosis
o — R ENEBE (D. hyalina): R = 22.95 + 30,40InT (r = 0.834,
p<0.01), O-———J—ﬁ(ﬁj}i@iﬁﬁiﬂ]ﬂ(ﬁ(c.ﬁﬁ'@us){ R = 32,50 4 37.00
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Tab. ! The mean attachment amounts(m) and the attachment rates (R) of C. sideropus
in various Crustacea

FHME RN/ BORRIY) M (%)
m (ind,/per Crustacea) R
19811982 4ER | 19821983 4Ef | 1981—I1982 4R | 1982—1983
(Year) (Year) (Year) ' (Year)ﬁﬁE
BE BN | on | 56 | B | og | BR | BE BR | B
Crustaea MS'::?‘ Hig-| Low- bi?n Hig- | Low- ;\fﬁg Hig- |Low- qum Hig- {Low-
hest | est |- hest | est |7 °2%) hest| est [M2P | Rest| est
BV 8.3 l481.0
Daphnia hyalina 30.6 [197.6 | 0.8 {108.3 |481.9 0.2 )66.4 100 | 16.0 | 74.0 | 100 | 14.0
FABIAKE A62.53 1m0t 76 leea ! 100 3
Cyclops vicinus 37.2 |214.1 0 55.4 |176.4 0 <] 62.% o{ "6 |'66.8 ’, HO 0
BRLEXE ] :
Neusrodiapsomus | 4.3 | 25.9 0| 2.5( 6.9¢{ 0 21.6 { 90.0 0 ]30.61}65.0 0
"incongrucns '
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Fig. 5 Correlation between the population densities (N) of
C. sideropus and the water temperatures ()
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Fig. 6 Correlation between the mean attachment amounts (m) of C.sideropus attaching
op different hosts and the water temperatures (1)

ﬁ:ﬁzj‘gﬁfﬂcg (D. hyalina),fEFE MK (Positive correlation): m = 33 037 — 144

(r = 0.777,p<0.05); ZF fa tH5Rt (Negative correlation): m = 0. 00465¢ 1 (r 0.978,
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Fig. 7 Correlation between the attachment rates (R) of C. sideropus attaching en
different hosts and the water temperatures (7)

o —— FEEHBRMED. hyalina): R = 39.371n(30 — r) — 20.89 (r = 0.933, p<0.01),

00— ——— R XXX ZK(C. vicinus): R = 40.951n(30 — #) — 30.61(r = 0.939, p<

0.01), A—-—s—e— FEENERGENXEK (N. incongruens): R = 31.54ln (30 — ) ~
44.47(r = 0.843,p<0.01),

2. K

KRB Kl T KRS NER AL B KENERE, Bit, WAKOEHE
B MBREBAE A RAERANEN, XhiREERHENERK, BNZHEXR



264 K & &£ # F # : 15 %

HUEEPHBMNEMRXE(E ), XEIHLEA:

- N = 0.020%7(r == 0.838,p < 0.01)
Krh N AFBEHE (ML), 424 Secchi #BEHARE (cm)o Y FBHABE A 50—150cm K, ¥
BERREE TRAR, Yl 150 om B BN,

Nx102
A

4008

300 r

200

, TF» Population densities (ind.‘/].)

104

L i S
N=0,020e"0374
0.838 p<0,0]

i - -t 1
Q 50 100 150 200 250 ¢
EWE (%) Transparencies(cm)

Ee BRRERNBER (N) 53K () BOXA -

Fig. 8 Correlation between the population densities (N) of C.sideropus
and the transparencies (d)
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Tab. 2 Correlation between the growth of C.sideropus and N/P ratios in the lake
R (Year) (M}z:{?h)
10 11 12 1 2 3 4 5 6
E@iLL 1981—1982) 13.2 | 16.8 | / | 10,7 7.4]20.9 ] 15.1| 8.6 10.4
(N/P ratios) 1982—1983( 10.2 | 18.4 8.0 6,9 (54.2 3.3 8.8 ]16.9 ) 31.7
ERREEEKC/L X 107)  (1981—1982] 0 0.53] 9.1 743 | 46.1 157.1 ] 12.3 0.2 0.3
Growth of C.siderapu:(ind./LX102)1982—1983 ] 0.83] 12.1 | 83.1 | 82.4 |461.5 | 12.1 1.1] 0.05
%3/3 (mg/L)
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Fig. 9 Correlation between the growth of C. sideropus and nutrients (N P Ca)
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Fig. 10 Conelanon between the populanon densities (N) of C. sldtropu: and
calcium” concenttauons (€))

N = 0.00254¢%75(7 = 0. 816,'p < 0.05).
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Fig. 11 Variations of population for C. sideropus and environmental factors
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) B EBEEEE (The densities of C.rideropus); O B EHE (The densities

of hosts); aA——EAFEGIEZ EBEN[E] (The interval time of exuviation for D. kyeling);

A EARSI K EB AR E (The interval time of exuviation for C.vicinus); sk---

#EBAE (The transparencies); X i (The calcium concentrations); @ ———
AKE (The water temperatures),
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N = 1.208N, + 0.6984 + 5.5847 + 2.9428 — 357.957
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. : (R =10.853,df = 11,k = 4,p < 0.01)
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INTERRELATIONSHIP BETWEEN THE POPULATION
OF COLACIUM SIDEROPUS IN DONGHU LAKE,
WUHAN AND ITS HOSTS AS WELL AS THE
INFLUENCE OF ECOLOGICAL FACTORS ON IT

Shi Zhixin
(Institute of Hydrobiology,Academia Sinica, Wuhan 430072)

Abstract

Colacium sideropus Skuja is one of main algal populations in Donghu lake,Wu-
han during winter and spring. It mainly attaches on cladocerca and Copepoda (belo-
nging to Crustaea).lts growth peak appears in March(late winter and early spring).
The population growth corresponds to the J-shaped growth form.

The interaction between C.sideropus and its hosts:The interaction between
them is mostly commensalism, i. e., to the benefit of C.sideropus; bur doesn’t exert
any influence upon its hosts. So both population densities (N) of C. sideropus and
host’s densities (N,) have close positive correlation which may be described as N =
0.0858¢%%#Na(r = 0.921,p << 0.01,fig.1). But when the amount of C. sideropus atta-
ching on its hosts is huge, the interaction between them 1is amensalism, i.e., host’s
morement will become slow and go so far as to sink (even die). ’

The influence of host’s exuviation on C.sideropus: The mean attachment
amount (m)* and the attachment amount (B)** in relation to interval time (T)
of host’s exuviation may be positive within fixed time range: m = ge*” and B =
ae’T; or negative beyond the time: m — aT % and B = a7 7% (a and b are costants,
see figs. 2 and 3). Burt the attachment rate (R)* in relation to interval time (T)

* Mean attachment amount (m): mean amount of Colacium per crustaea
** Attachment amount (B): individuals of Colacium in a species of Crustacea in a litre of water
(ind./L) :
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of host’s exuviation is only positive:R = 22.95 + 30.40InT (r = 0.834,p < 0.01, fig.
6) in D.hyalina; R = 32.50 + 37.00 InT (r =0.729, 0.05 > p > 0.01, fig.4) in C.
vicinus

Selectivety of C. sideropus to its 'hosts: The attachment ability of C. si-
deropus is the strongest to Daphina hyalina (Cladocerca); second to Cyclops vicinus
(Copepoda) and the weakest to Newutrodiaptomus incongruens (Copepoda) (see table
1).

The water temperature exerts an influence on the population of C. si-
deropus: The correlation between the population densities (N) and the water tem-
peratures (¢) may be positive within 5—12°C:N = 0.309¢™*(r = 0.914,p < 0.01,fig.

190-2
8); or negative within 12—30°C:N = 0.0000617¢™+ (r = 0.941,p < 0.01,fig.5). The

growth of C. sideropus is the fastest when the water temperature is 12°C. So 12°C
may be the most suitable temperature for the growth of C.sideropus.

Samely, the correlation between the mean attachment amounts(m)and the water
temperatures (t) ‘may, also be pesmve wg;hm ,flxgd range. of. the .water, - femperature:

m = bt —a; or- nega;tlve beyeﬂd the Tange; m ae_(a and b are. constams! see fig.

6). . , L
But the attachment ratee (R) “of U:td opa;'i'n" relﬁtif)h to the \"v:;fer temperat-
ures (2) is only negdtivé- “(seé Fig.7h R =30.37In(30 —1)  20.89(£ = 0933, p <
0.01) in D.hyaline; R = 40.95In(30 — z) — 30.61(r = 0.939,p << 0.01),in C. vicinus;
= 31.54In(30 — ¢) — 44.74(r = 0.843,p << 0.01) in N.incongruens.

The influence of trasparency: The population densities (N) of C.sideropus
in relation to the transparencies (d) is posmve It may be described as: N = 0.020
Od(r = 0.838,p < 0.01, fig.8).

The influence of nutrients: Nitrogen and phosphorus in Donghu lake, Wuhan
aren’t limiting factors for population growth of C.sidergpus because the lake is eu-
trophic,(fig.9). The population densities (N) of C. sideropus in relation to calcium
concentrations (§) may be described as N = 0.00254¢™"% (r = 0.816, ,0.05 >p >
0.01,fig.10).

Multiple regression analysns of synthetlc mfluence on ecologlcal factors
It is very remarkable that the population growth (N) of C. sideropus in relation to
the densities (N,) of hosts, trasparencies (4), water temperatures (¢) and calcium
concentrations (§) is analysed by multiple regression. The multiple regression equa-
tion may be described as N = 1.208N, + 0.6984 + 5.584z + 2,9428 — 357.957 (R =
0.853,df = 11,k = 4,p < 0.01)

Key words Colacium sideropus, Donghu, Wuhan, Host, Ecological factor,
: Interrelationship . ‘ '

* % Attachment rate (R) = Individuals of Crustacea with Colacium
Total individuals of Crustacea
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