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Effects of temperature on the reproduction and egg hatching of Agasicles hygrophila
(Coleoptera: Chrysomelidae) , a biological control agent of the invasive alligator weed
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Abstract; The flea beetle, Agasicles hygrophila Selman and Vogt, is an effective biological control agent of the alligator weed, Alter-
nanthera philoxeroides (Mart. ) Griseb. . To investigate the optimal temperature for the reproduction of A. hygrophila adults and the
optimal duration of low temperature preservation of A. hygrophila eggs, we compared the survival, leaf consumption and fecundity of
A. hygrophila adults under verying temperature regimes (25 ~35 °C) as well as egg hatching rate following various durations of expo-
sure to 15 °C. The survival and longevity of A. hygrophila decreased with the increasing temperature, although the survivorship at 27
°C and 30 °C did not differ significantly to that at 25 °C and 32 “C, respectively. Leaf consumption and fecundity of A. hygrophila a-
dults decreased significantly with increasing temperature from 25 °C to 35 “C. Leaf consumption per pair during their adult stage,
average daily fecundity, fecundity per pair during their adult stage ranked as 25 °C >27 C, 30 C > 32 C > 35 °C. There was
a significant positive correlation between leaf consumption and adult fecundity. Storing unhatched eggs at 15 °C for up to 10 days did
not decrease their viability. Compared with the untreated eggs, A. hygrophila eggs started to hatch one day earlier after treated at 15
°C for 1 d, with a peak on the fifth day. These results indicated that 25 °C was an optimal temperature for the survival, leaf con-
sumption and fecundity of A. hygrophila adults, while 35 °C was the most unsuitable temperature.
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Fig. 1  Effects of temperature on the survivorship in adult females of A. hygrophila
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Fig.2  Effects of temperature on the survivorship in adult males of A. hygrophila
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Table 1  Effects of temperature on the leaf consumption and fecundity of A. hygrophila adults
U Elvﬁjﬁlﬁ‘% ' ' ﬁiﬂﬂéﬁﬁzﬁi . H i@fcgﬂi/*ﬁ ' Il_f‘ﬁfﬁﬁﬂi/*ﬁ .
Temperature/C Average daily le.ai consumption Le# COHSl.lmptIOIl per pair Average daily fecundlly Fecundl'ty per pair during
per pair/mg during their adult stage/mg per pair their adult stage
25 3.75 £0.12a 118.97 +2.80a 26.0 £0.8a 833.2 +28.6a
27 3.35+£0.29a 91.99 +7.97b 19.3 £3.0b 520.3 +81.9b
30 3.21 £0.20a 88.40 +5.64b 14.7 £0.9b 409.1 +23.4b
32 2.45 +0.21b 58.27 £6.08¢ 9.6 £1.4¢ 232.4 +34.1¢
35 1.89 £0.08b 22.31 £0.40d 2.7 £0.3d 34.4 +4.2d
df 4,10 4,10 4,10 4,10
F 14.759 51.097 44.311 76.434
P <0.001 <0.001 <0.001 <0.001

F AR B N B = BREDE ; R SIEAIR R R R/ NG T KR 225+ 3% (P <0.05, ANOVALSD, 7 B it Bodis 28 O %A% .

The part datas are Mean + SE in the table. Different small letters in the same row indicate significant differences among treatments (P <0.05,

ANOVA: LSD, data of fecundity are square root transformed before analysis).
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Table 2 Egg hatching rate of A. hygrophila following various durations of exposure at 15 C

ALY JRLIN [F]

Duration of low temperature

UJth % A

R 25 CIR % HIgL%E

Egg hatching rate at 25 °C on different day after low temperature exposure/%

No. of eggs tested

treatment/d Lst 2nd 3rd 4th 5th 6th

0 480 0.0 0.0 0.0 0.0 86.5 13.5

1 480 0.0 0.0 0.0 11.7 79.0 9.3

4 495 0.0 0.0 4.9 95.1 0.0 0.0

7 510 0.0 0.0 95.0 5.0 0.0 0.0

10 480 0.0 85.5 14.5 0.0 0.0 0.0
3 iFig e A s (T 54K ,1994) o Stewart et al. (1999a)
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