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The effect of food concentration on population fluctuation
and productivity of Asplanchna brightwelli
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( The Key Laboratory  Mariculturd Ecology Centfficated by the Minisiry ¢ Agriculture,
Dalian Fisheries University, Dalian 116023, China )

Abstract The influences of food concentration on population fluctuation and production of cannibalism,

Agplanchna brightwelli were studied. It was found that, in the cumulative culture , the population dynamic of A.

trightwelli fed on Paramecium of concentrations ranging from 100 to 400cell* mL™ ' displayed typical ”s” curves
in the course of the experiment, and the relationship between the population persistence production and standing
crop were conic function. With reference to food density experiments, there were the highest value of maximum
sustained yield( MSY) , capacity (K), average production or intrinsic rates of increase of population under 300
Paramecium* mL” " in the whole diet concentration, which were 6. 4indive mL~ feg™! (355mg° L. 1) , 13.7ind*
L™ '(760.6mg* L™ "), 55 mg* L™ ' and 1. 496(d™ ") respectively. In the range of 100- 300cell* mL™ ', the
MSY, critical standing crops and the time arrival to MSY or K increased with increment of diet concentration,

whereas the above mentioned indexes decreased in 400cell*mL™ ' of food density. Fed on Paramecium, the value

of food ration of rotifers changed 146% ~ 707% of hody weight , with average 390%; food coefficient was 19. 8
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Fig. 1 Fluctuation of A. brightwelli population Fig.2 Population increament of A . brightwelli
in different food concentration in different food concentration
1 Logistic '@
Tab. 1 Population Logistic increment parameter of Ayplanchna brightwelli in different food concentrations
food concentrations a " K R? F Sinf.
, e (h (ind* 300mL~ 1)
(ind*mL™")
100 4.2055 0.056 9 39 000 0. 97 1 1569. 2 0. 000
200 4.3944 0.0599 52 000 0. %1 1 510. 60 0. 000
300 4.059 0.060 4 70 000 0.971 993. 99 0. 000
400 4.3944 0.059 5 3 000 0. 90 3113.00 0. 000
"' N=K/(1+ e"‘”);@a: ir ;K ; R%: ; F: ; Sinf:
Notes: ' N= K/(1+ e*~""); @a: formuk parameter; r: insantaneous increase rate;K : capacity; R>: adjused coefficient; F: the ratio
of mean square between groups to mean square within group; Sinf: significant level.
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Fig.3 The susained yield of A. brightwelli in different food concentration
a. (food concentration) : 100cell* mL.= ! b. (food concentration ) : 200cells mL.~ !
c. (food concentration) : 300cell* mL.= ! d. (food concentration) :400cells mL.~ !
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Tab.2 The relationship of persistence production (dN/ dt,ind*h™ Y of A. brightwelli with population number

(N, ind) during increment in different food concentrations

food concentrations R? F Sinf. bo by by
(ind*mL~")
100 0.9239 97.08 0. 000 - 7.0921 0. 0823 -3E-5
200 0. 9669 262. 64 0. 000 — 4.1433 0. 0748 - 2E-
300 0.9217 111. 89 0. 000 -10.33 0. 0848 - 2E-
400 0. 790 33.15 0. 000 - 13. 197 0. 0936 -3E-5
: ' dAN/di= bor biN+ boN % @R s F: ; Sinf: s bo by by

1

Notes ' dN/dt= by+ b;N+ b,N% @ R* adjused coefficient; F: the ratio of mean square between groups and mean square within group;

Sinf: significant level; by b, b,: formula constant.
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Tab.3 The sum of production of A. brightwelli in different food concentrations in the increment period

food concentrations initial biomass production average biomass P/B
(inde (mg* (ind* ('mg* the course of the course of  (indemL~! (mge L~ (ind (mg -

ml” 1) 1. 1) ml.~ 1) .- 1) ex periment experiment ed-1) ed- ) mL- 1) L- 1) ( )

(nd*mL™1)  (mg L1

100 77 1 55.52 1.8 0. A% 0.58 322 0.85 47. 19 0. 682

200 154 1 55.52 25 138.8 0.72 39.97 1.06 58.8 0.67

300 231 1 55.52 35 19.32 0.9 54.96 1.33 3.8 0.744

400 308 1 55.52 2.4 133.25 0.73 40.53 1.21 67. 18 0. 603

2.3

4 C D

A. brightwelli in different food concentration of Paramecium

Tab.4 Feeding rate and the daily consumption expressed in relation to the body weight of

body weight of rtifer

food nirati .
Oo(incg-n;eLn-rl)lon (celled™ "+ ind™ ) (Mg =d'*ind™ ) (%) (Bged~ 1o ind™ 1) food coefficient
100 105 80. 85 146 7.37 19.8
200 210 161.7 201 7.76 37.5
300 300 231 416 7.83 53.1
400 510 392.7 707 7.71 91.7
3 1500 [ 5 90
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Tab. 5 The production and duration in different period of rotifer population in different food concentration

mnci-ftition l}ilrih[iecl:ri(ir:t)f the period of exponent increment the balance period the decrease period
(ind* @ @ Msy MSY @
mi ) C (il U (nd/ (ind/ ) C (ind/ % (ind/
(h)  300mL) () 300mL) 300mL)  (h) (h)  300mL) (h) (h)' 300ml) @
100 24 128.02 34 338.49  41.8 43.3 16 71.76 76 48 - 45.75
200 24 149.87 40 475. 1 58.4 48.5 20 135.45 R 40 - 608.87
300 24 160.36 40 611. 63 7.2 54.5 24 264. 68 8 36 - 9.52
400 24 168.17 32 373. 11 60.0 43.5 24 183.96 80 44 - 701.13
! s ;. @ ;o 09 MSY o
Notes: ' Duration of inducement, increment, balance, or decrease;  @Production; (MThe time attainment to MSY; % The time attainment
to carrying capacity.
3.2
) , 146% ~ 707%,
4.5~ 15mg*L” " 6~ 8mg*L ™' |
, L3l , 77~ 308 mg*
L1
Gilbert el :
[71]
, 174. T2mg+ 1L~ "% ,
, ) , 50% ~ 100% ,
, ( B. cdycf aus ) 21% ~ 572%"°~ "
( B. plicatiis ) 53091 ; ( B. rubens ) Chorella vilgaris ,
360% " ; (B. urceolaris ) 8009 LA
146% , ) ) ) )
, ) ) 231 mg°L™'
308 mge "', , , ,
3.3
3¢, C , lind*mL™ '(55.52mg* 1" ") |
54. 5h, , 6.4 ind*mL™ 'ed” '(355mgeL" ' d™ 1),
7 ind*mL” '(388. 6mg* L™ ") A-D , (r)  1.3656~ 1.4496(d™ ") ;
P/B 0.603~ 0.744, P/B (1.3) (1.26~ 3. 1)
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