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Effects of Sublethal Concentration of Tetracycline Hydrochloride on
Survival, Reproduction and Population Growth of Brachionus calyciflorus
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Abstract: Tetracycline hydrochloride (TCH) is a broad-spectrum antibiotic. This study investigated the effects
of TCH at concentrations of O (control), 2.5, 5, 10, 20, 40 and 80 mg/L on the survival, reproduction and
population growth of Brachionus calyciflorus by means of life-table experiment. One-way ANOVA showed
that TCH concentration had significant effects on life expectancy at hatching, generation time, net reproductive
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rate and intrinsic rate of population increase of the rotifers (P < 0.05), but did not have a marked effect on
proportion of sexua offspring (P > 0.05). Multiple comparison of the least significant difference (LSD) showed
that compared to the control, treatments with TCH at 2.5 - 40 mg/L prolonged significantly life expectancy at
hatching and generation time by 35% - 52% and 13% - 24%, respectively (P < 0.01), and increased net
reproductive rate by 17% - 37% (P < 0.05), while that at 80 mg/L decreased net reproductive rate and intrinsic
rate of population increase of the rotifers by 20.35% and 8.69%, respectively (P < 0.05) (Table 1). Regression
analysis showed that there were significant dose-effect relationships between TCH concentration (x, mg/L)
and life expectancy at hatching (y;), generation time (y,), net reproductive rate (ys) as well as intrinsic rate of
population increase of the rotifers (y,), and the relationships could be described as y; = - 0.029x* + 1.843x +
144.669, y, = - 0.0075 + 0.476x + 73.521, y5 = - 0.003x?+ 0.138x + 19.936 and y, = - 1.594 x 10>+ 7.37 x
107x + 1.197, respectively (Table 2). When monitoring the ecological effects of lower TCH concentrations,
the life expectancy at hatching, the generation time and the net reproductive rate had the same sensitivity, but
when monitoring those of higher TCH concentrations, both the net reproduction rate and the intrinsic rate of
population increase had the same sensitivity.
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Fig. 1 Survivorship and fecundity of Brachionus calyciflorus exposed
to different concentrations of tetracycline hydrochloride
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Tablel Life-tabledemographic parametersof Brachionus calyciflorus exposed to

different concentrations of tetracycline hydrochloride

FIRNIE: A e N Y e PN B K JafRRAE %
ERER VYR . AR 7] ; o )
R (mg/L) Life expgctancy Generation time (h) Net reproductl ve r_ate Intr! nsic rate of Proporthn of sexual
hlians at hatching (h) (offspring/female/life)  population increase (d) offspring (%)
0 116.0+6.9 67.3+24 172+13 1.198 + 0.010 0.38+0.38
25 156.8+ 39" 761+16" 202+0.7 1.188 + 0.034 0.63+0.43
5.0 1716+ 42" 774+10" 224+0.3" 1.214 + 0.022 0.29+0.14
10.0 176.0+ 238" 841+15" 237+0.6" 1.191 + 0.005 0.13+0.13
20.0 159.2+ 76" 783+22" 203+0.3 1.181 + 0.013 0.16+ 0.16
40.0 167.2+ 45" 79.2+0.5" 205+15 1.178 + 0.024 0.34+0.34
80.0 106.8+5.9 66.6+ 2.4 13.7+13 1.094 + 0.028™ 0.00 + 0.00

XA (Omg/L) HILLA B EE R

*P<0.05, **P<001l.

Significantly different from the controls (0 mg/L): * P <0.05, ** P < 0.01.

2 ERBRRIHSEMRATESH (v) SHRIFFRRE (x, mg/L) ERIRR

Table2 Therelationshipsbetween some life-table demographic parameters (y) of Brachionus calyciflorus

and tetracycline hydrochloride concentrations (x, mg/L)

Z¥ Parameters

)35 Regressive equation

BEVELE Significant test

a1t Life expectancy at hatching
AR ] Generation time
ERHZ Net reproductive rate

N EHE K Intrinsic rate of population increase

y = - 0.029x% + 1.843x + 144.669

y = - 0.007x*+ 0.476x + 73.521

y = - 0.003x*+ 0.138x + 19.936
y=-1594 % 105 + 7.37 x 107x + 1.197

RP=0.597, P <0.01
R=0.331, P<0.01
R?=0.581, P <0.01
RP=0.544, P < 0.01
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