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Effects of two wild hosts on the reproductive strategies and population

development of Colorado potato beetles
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Abstract: In order to find out the effect of wild host plants on the population reproduction and growth of
Colorado potato beetle a cultivation host of Solanum tuberosum Linn Hyoscyamus niger Linn and Solanum
rostratum Dunal were determined by the test with two kinds of wild hosts which affect the fecundity
hatching rate survival rate reproduction and life table parameters of Colorado potato beetle population.
The results showed that: There were significant differences on the fecundity and hatching rate among
different host plants feeding of the previous generation Colorado potato beetles. The spawning rate of
females feeding on H. niger was significantly lower than that of females feeding on S. tuberosum and

S. rostratum; there was a significant difference in the survival rate of 1* instar larvae ( P <0.05) . The
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survival rate of the next-generation 1 instar larvae of worms was significantly lower than that of other host
plants. The next-generation Colorado potato beetles feeding on different host plants had significant
differences ( P <0.05) in Net reproductive rate ( R,) Innate capacity of increase (r,) and Finite rate
of increase (A) and there was no significant difference in the Mean generation time ( 7') of generations
(P >0.05). The Finite rate of increase ( A) was significantly smaller than that of the next generation of
S. tuberosum and S. rostratum. Tt could be seen from this that H. niger as a wild transitional host plant of
Colorado potato beetles had a weaker effect on the breeding strategy of Colorado potato beetles than
S. tuberosum and S. rostratum . In the frontal distribution area of Colorado potato beetles the eradication of
wild hosts of S. rostratum should be further strengthened to prevent further spread of Colorado potato beetle
populations and to ensure the healthy development of the S. tuberosum industry and food security.
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1 N N
Table 1 Differences of fecundity egg duration and hatching rate of Colorado potato beetle fed on different host plants

Host plants feeding male and female adults () (%)
Fecundity Egg duration Rate of hatching
Male Female
e . . 14.33 £2.84 ¢ 7.67+0.33 a 91.67+1.67 b
5 Hyoscyamus niger Linn
Solanum tuberosum Linn 0
' 69.67 £5.23 a 7.67 £0.88 a 96.24 +0. 68 ab
Solanum rostratum Dunal
6 . . 36.00 +7.23 be 7.67 +0.88 a 97.00 £1.73 ab
Hyoscyamus niger Linn Q:
5 Solanum tuberosum Linn
o 63.67 £4. 10 ab 7.00+£1.00 a 97.33 £0.33 ab
Solanum rostratum Dunal
o ¢ 65.67+11.17ab  7.00+0.00 a  96.67 +1.86 ab
Solanum tuberosum Linn Solanum tuberosum Linn
5. Q:
. . . . 20.67 £5.48 ¢ 9.00+1.15 a 94.67 £1. 67 ab
Hyoscyamus niger Linn Hyoscyamus niger Linn
o ¥ 58.33£7.26ab  7.00£0.58a  99.33 +0.67 a
Solanum rostratum Dunal Solanum rostratum Dunal
+ o Tukeys HSD (P<0.05)

o Note: Data in the table were mean + SE. Data followed by different letters in the same column were significantly different by
Tukeys HSD multiple range test ( P <0.05) . The same below.

2
Table 2 Survival rate of different stages of Colorado potato beetle fed on different host plants
(%)
Host plants feeding male and female adults Survival rate
1 2 3 4
Male Female .. . - W
17 instar larve 2" instar larve 3r° instar larve 4" instar larve Pupa
Q: 87.05 = 91.56 = 96.34 + 96.41 = 64.21 =
5 Hyoscyamus niger Linn 1.89 b 1.29 a 2.68 a 2.47 a 9.98 a
Sol b Li
otanum tuberosum Hnn g 96.73 = 98.07 = 99.07 + 100.00 =  77.62 =
Solanum rostratum Dunal 0.20 ab 1.25 a 0.92 a 0.00 a 2.62 a
& 94.28 + 86. 68 = 94.80 = 96. 82 + 55.25 +
Hyoscyamus niger Linn o 2.86 ab 4.70 a 0.53 a 6.22 a 5.23 a
Solanum tuberosum Linn
b 98.10 = 98.16 97.44 + 98.35 = 71.43 =
Solanum rostratum Dunal 0.10 a 1.17 a 0.76 a 0.85a 4.14 a
& Q: 95.86 93.68 = 95.69 = 98.52 + 77.18 =
Solanum tuberosum Linn  Solanum tuberosum Linn 0.79 ab 2.01 a 2.16 a 1.48 a 4.35a
S Q: 93.21 + 93.40 + 96. 84 + 100. 00 + 59.41 =
Hyoscyamus niger Linn Hyoscyamus niger Linn 2.58 ab 3.92 a 0.72 a 0.00 a 13.15 a
b Q: 95.08 = 98.37 99.29 + 96.75 = 62.76 +
Solanum rostratum Dunal  Solanum rostratum Dunal 0.12 ab 1.15 a 0.71 a 1.04 a 13.79 a
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Table 3 Developmental duration of Colorado potato beetle feeding on different host plants

(d)

Host plants feeding male and female adults Development duration
1 2 3 4
Male Female ] ' l \
1* instar larve 2"instar larve 31 instar larve 4" instar larve Pupa
Q: 9.67 = 9.67 £ 9.00 = 10. 00 = 9.33 +
5 Hyoscyamus niger Linn 0.88 a 0.88 a 0.00 a 1.15 a 0.67 a
Solanum tuberosum Linn o . 8.67 9.67 10.00 = 9.67 10.33 =
Solanum rostratum Dunal 0.33 a 0.88 a 0.00 a 0.88 a 0.88 a
b 9.33 + 10. 57 7.67 8.33 + 8.67 +
Hyoscyamus niger Linn 0 1.45 a 0.58 a 0.88 a 0.67 a 0.88 a
6 Solanum tuberosum Linn g 67 , 9.67 + 9.67 + 10. 00 + 9.00 +
Solanum rostratum Dunal 0.67 a 0.88 a 0.67 a 0.00 a 0.58 a
S Q: 8.33 + 9.67 9.33 + 10. 00 = 11.00 +
Solanum tuberosum Linn  Solanum tuberosum Linn 0.88 a 0.33 a 0.67 a 0.58 a 1.00 a
S Q: 9.67 = 9.67 9.67 = 10. 00 = 9.00 =
Hyoscyamus niger Linn Hyoscyamus niger Linn 0.67 a 0.88 a 0.67 a 0.00 a 0.58 a
b Q: 9.67 = 10. 67 = 9.33 + 10.33 = 9.33 =
Solanum rostratum Dunal  Solanum rostratum Dunal 1.33 a 0.45 a 0.33 a 0.88 a 1.33 a
2.3
o 3
(Ry) -
( rm) N ( )l) ( P <
0. 05) (7) (P> .
0.05) ( 4) , S x Q. S x Q2 o
7.17 £0.23.
6.26 0. 60, & X °2N S X Q (

2.00 £0.51. 1.70 = 2018) .
0.18, 5 x 2. 5 x ?

0.050 +£0.04. 0.050 = N
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Table 4 Effects of different host plants feeding for Colorado potato beetles on population life parameters

Host plants feeding male and female adults

(Ro)

Net reproductive

(7

(r.)

Innate capacity of

(A)

Finite rate of

Male Female rate Mean generation time increase increase
Q: 1.70 38.67 0.014 + 1.01 =
5 Hyoscyamus niger Linn 0.18 ¢ 0.67 a 0.003 ¢ 0.003 ¢
Solanum tuberosum Linn o 717 38.67 + 0. 050 + 105 +
Solanum rostratum Dunal 0.23 a 0.67 a 0.00 a 0.00 a
b 3.27 36.67 + 0.031 + 1.03
Hyoscyamus niger Linn Q- 0.70 be 0.33 a 0. 006 abc 0. 006 abc
5 Solanum tuberosum Linn 6.26 + 28.00 + 0.050 + 1.05 +
Solanum rostratum Dunal 0.60 a 1.06 a 0.004 a 0.004 a
b Q: 7.42 + 39.67 + 0.052 + 1.05 +
Solanum tuberosum Linn  Solanum tuberosum Linn 0.76 a 2.03 a 0.002 a 0.002 a
b Q: 2.00 = 38.67 + 0.016 + 1.02 +
Hyoscyamus niger Linn Hyoscyamus niger Linn 0.51 ¢ 1.33 a 0. 008 be 0. 008 be
S Q: 4.90 = 41.67 = 0.038 + 1.04 =
Solanum rostratum Dunal  Solanum rostratum Dunal 0.73 ab 0.33 a 0. 004 ab 0. 004 ab
. ( . 2015) .
(
. 2013) . (
2011)
(P>0.05) .

2013) .

( Horton et al.

2010;

1988; Hare 1990) ,

[13
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