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Abstract: Leptinotarsa decemlineata, a worldwide quarantine pest, is known to be one of the
most serious pests that significantly impact potato production in China. The growth and
development and adult reproduction of Colorado potato beetles were investigated by four different
amounts of nitrogen (Nek = 0 kg/hm?, Niow = 80 kg/hm?, Nmiadie = 160 kg/hm?, Npigh = 240 kg/hm?).
The results showed that all Colorado potato beetles can complete one generation under different
nitrogen application levels. The data trends indicated that the number of larvae, adults, eggs, and
population dynamics of the Nck and Niign treatments (total nitrogen applied at planting) were
higher compared to the Niow and Nmiae treatments. There were no significant differences in
population parameters such as intrinsic growth rate (), weekly growth rate (1), and net
proliferation rate (Ro). However, Nck, Niow, Nmiddle, and Nhigh treatments differed significantly in
total reproductive rate (GRR) and mean generation time (7), with Nuign being significantly higher
than the others. This paper explores the effects of different nitrogen-stressed levels on the
development of Colorado potato beetles and population proliferation. Studying the impact of
nitrogen fertilizer application on the growth and development of Colorado potato beetles not only
helps in reducing carbon emissions but also aids in the development of sustainable control
methods to combat pests.
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Table 1 Biological characteristics of Leptinotarsa decemlineata on nitrogen-stressed potato plants

X TREMEFEN ) A FE(N ) EIAMFLN )

REW B Nek Low nitrogen stress Middle nitrogen stress High nitrogen stress

Developmental stage Mg KETIMW@ kg REWG g KA@M KA DI

Number  Developmental — Nyumber  Developmental  Nymber  Developmental  Nymber Developmental
14 a1 larva 90 6.24+0.17a 90 544£0.12b 90 4.74£0.11¢ 90 4.70+0.11¢
2 4 H 27 larva 87 244+0.09b 87 2.70+0.11b 87 3.36+0.08a 87 349+0.07a

3 4 H 39 larva 78 1.58+0.08 b 66 2.08+0.09 a 78 2.17+0.10a 71 1.77+£0.10b




4§54 4 larva

1 Pupal stage

%54 7) Fecundity

WHE R 4

Female adult stage

TR R

Male adult stage

KI5

Total longevity

A7 BT

Total preoviposition period

77

51

28

28

23

87

28

2.26 +0.07b

11.88+0.21 a

12.71 £0.00 b

41.11+0.46b

29.78+£2.97b

51.55+1.7a

35.68 £0.12 a

65

46

25

25

21

87

25

2.23+0.08b

1141 £0.11b

9.09+0.00 ¢

41.68 £0.26 b

37.76 £2.18 a

47.26 +2.17 ab

28.00+0.31 a

77

49

34

34

34

2.53£0.07a

11.86£0.12 a

7.91+0.00d

42.71+0.20 a

40.13+£2.10a

5299+1.75a

3091 +0.20a

71 2.28+0.07b

39 10.90 £ 0.06 ¢
15 21.18+2.34a
15 60.53 +2.45 be
24 3742+2.03a
87 46.55+1.77b
15 25.80+0.23a
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bootstrap test.
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Table 2 Population parameters of Leptinotarsa decemlineata on nitrogen-stressed potato plants

TS

Population parameter

X

Nck

REEFEN )

Low nitrogen stress

HEALFL(N )

Middle nitrogen stress

FREKEFN )

High nitrogen stress

Py B8 KR Intrinsic rate of increase (r) (d')

JE PR3+ 2 Finite rate of increase (1) (d)

1 HA5E 7 Net reproductive rate (Ro)

T ¥t ARHT (8] Mean generation time (7) (d)

MAEFEZ Gross reproductive rate (GRR)

0.0310 +0.0035 a

1.0310 + 0.0036 a

4.09+0.64 a

45.879+0.122 a

5.53+0.78b

0.0233 £0.0043 a

1.0236 + 0.0044 a

2.61+044a

41.137+0.273 b

4.04+0.57b

0.0269 + 0.0033 a

1.0273 £ 0.0034 a

3.09+042a

41.928 +£0.184b

433+045b

0.0279 +0.0060 a

1.0283 £ 0.0061 a

3.65+095a

46.340 £ 0.515a

8.56+197a
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Fig. 1 Age-stage specific survival rate (s,j) of Leptinotarsa decemlineata on nitrogen-stressed potato plants
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Fig. 4 Age-stage reproductive value (vyj) of Leptinotarsa decemlineata on nitrogen-stressed potato plants
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