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Table 1. Developmental time (mean + SE) of immature stages of Plutella xylostella on four broccoli hybrids

Developmental time BR3 Sakura Summer king Centauro
Egg (day) Male 2.000 + 0.0002 2.000 + 0.0002 2.000 + 0.0002 2.000 + 0.0002
Female 2.000 + 0.0002 2.000 + 0.0002 2.000 + 0.0002 2.000 + 0.0002
Male + Female ~ 2.000 + 0.000% 2.000 + 0.0002 2.000 + 0.0002 2.000 + 0.0002
First instar (day) Male 3.114 £0.122° 3.316 £ 0.314%® 3.536 +0.1662 2.318 £ 0.120°
Female 2.871 +0.089° 3.167 £ 0.261%® 3.367 £0.1942 2.182 +0.109¢
Male + Female 3.013 £ 0.081° 3.219 £0.191%® 3.361 £ 0.1132 2.266 = 0.081°
Second instar (day) Male 1.500 + 0.0822 1.789 + 0.2232 1.464 +0.0132 1.454 +0.0992
Female 1.710 £ 0.0942 1.800 £ 0.1462 1.633 +0.089° 1.576 +0.0972
Male + Female 1.587 £ 0.063? 1.849 £ 0.1242 1.603 + 0.066% 1.582 = 0.075?
Third instar (day) Male 1.818 +0.0932 1.579 +0.1582 1.964 +0.130° 1.886 + 0.066°
Female 1.677 +0.085° 1.733 £0.125° 1.700 + 0.075° 2.000 = 0.085%
Male + Female 1.760 + 0.065° 1.660 + 0.088° 1.825 +0.076% 1.924 +0.0502

Fourth instar (day)

Larva (day)
Pupa (day)

Immature stage (day)
Number (individual)

Survival (%)

Male

Female

Male + Female
Male + Female
Male

Female

Male + Female
Male + Female
Male

Female

Male + Female
Male + Female

2.068 + 0.059°
2.161 +0.093°
2.107 +£0.052°
8.453 +0.071°
4,795 +0.076°
4.452 +0.0902
4,653 +0.061°
15.120 + 0.096°

44

31

75
93.750 + 2.6992

2.632 +0.1362
2.733 +£0.1212
2.694 +0.0922
9.347 +0.1672
5.000 + 0.170%
4.400+0.1132
4,633 +£0.103°
16.001 +0.1712

19

31

50
61.250 + 5.460°

2.357 £0.138%
2.701 +0.085°
2.322 +£0.100°
9.166 + 0.1652
5.143 + 0.1512
4.701 +£0.1432
4.914 +0.1072
16.086 + 0.1482

28

31

59
72.500 + 5.008°

2.477 +0.0942
2.788 +0.1042
2.610 +0.0722
8.364 +0.102°
5.159 +0.1012
4.606 + 0.0862
4.922 +0.0752
15.286 + 0.109°

44

33

77
96.250 + 2.1322

Standard errors were estimated by using 100,000 bootstraps. Means within rows followed by the same letters are

not significantly different (P < 0.05).
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Table 2. Longevity, oviposition periods and fecundity (mean £ SE) of Plutella xylostella on four broccoli hybrids

BR3 Sakura Summer king Centauro
Adult longevity (day) Male 15.205+0.109°  9.789+0.271°  12.214+0.187°  7.546 + 0.135¢
Female 15.613+0.143?2 9.167 £0.214°¢ 13.167 +0.159° 8.303 £ 0.133¢
Male + Female  15.377 +0.090? 9.408 £0.171°¢ 12.707 £ 0.136° 7.870 £ 0.105¢
Life span (day) Male 30.500+£0.180°  26.110 £0.300°  28.680 £0.310°  23.930 +0.189¢
Female 30.480+£0.170°  24.970 £0.291¢  28.900 £0.179°  23.450 + 0.234¢
Male + Female  30.490 +0.131*°  25.410+0.230° 28.790 £0.180°  23.161 +0.151¢
APOP (day) 1.032 £0.0312 1.033 £ 0.0302 1.667 £0.1392 1.000 + 0.0002
TPOP (day) 15903 £0.428"  16.833+£0.429%  17.400 £0.096®  16.152 + 0.372°
Oviposition period (day) 8.194 + 0.3092 7.600 + 0.016° 8.067 +0.473% 4.636 +0.143¢
Fecundity (egg/female) 257.613+£0.263* 127.267 +£3.829° 146.500 £5.081°  63.333 + 4.176¢

APOP: Adult pre-oviposition period, TPOP: Total pre-oviposition period. Standard errors were estimated by using
100,000 bootstraps. Means within rows followed by the same letters are not significantly different (P < 0.05).
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Figure 1. Age-stage survival rate (sy) of Plutella xylostella on four broccoli hybrids
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Figure 2. Age-specific survival rate (ly), age-specific fecundity (my), and age-specific maternity (Ixmy) of Plutella
xylostella on four broccoli hybrids
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Table 3. Two-sex life table parameters (mean + SE) of Plutella xylostella on four broccoli hybrids

Parameters* BR3 Sakura Summer king Centauro

r (day™) 0.249 + 0.008? 0.201 +0.008° 0.200 + 0.007° 0.182 +0.009°

A (day™h) 1.283 £0.0112 1.222 +0.009° 1.222 +0.010° 1.200 + 0.010°

T (day) 18.459 £ 0.135°¢ 19.273 +0.235P 20.002 £0.1932 17.925 +0.176¢

GRR (offsprings/individual) 106.480 + 14.9122  79.990 + 9.570% 75.839 + 9.976P 27.402 £ 4.021°

Ro (offsprings/individual) 99.825 + 14.2642 47.725 +7.020° 54.238 +8.151° 26.125 + 3.879°¢

*r: Intrinsic rate of increase, A: Finite rate of increase, T: Mean generation time, GRR: Gross reproductive rate,
Ro: Net reproduction rate. Standard errors were estimated by using 100,000 bootstraps. Means within rows
followed by the same letters are not significantly different (P < 0.05).
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Figure 3. Age-stage-specific reproductive values (vy;) of Plutella xylostella on four broccoli hybrids
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Abstract

The diamondback moth, Plutella xylostella (L.), has been known as the most serious pest of
cruciferous plants worldwide. In the current research, the life table parameters of P. xylostella were
examined under laboratory conditions on four broccoli hybrids including Centauro, Summer king,
Sakura, and BR3. The demographic parameters were analyzed based on the age-stage, two-sex life table
theory. For the experiments, 60 to 80 eggs of the same age (less than 24 hours old) were utilized across
various hybrids. The results indicated a significant difference in the total larval developmental time
among four broccoli hybrids. Additionally, the total duration of pre-adult stages (from egg to adult
emergence) exhibited a significant difference ranging from 15.120 day on BR3 to 16.086 day on summer
king. While the adult pre-oviposition period (APOP) was not significantly affected by host plant hybrids,
there was a significant difference in total pre-oviposition periods (TPOP). The minimum and maximum
fecundity were evaluated to be 63.33 and 257.61 eggs, respectively, on Centauro and BR3. The net
reproductive rate (Ro) varied significantly from 26.125 to 99.825 offsprings on different broccoli
hybrids. The lowest and highest intrinsic rates of increase (r) were 0.182 and 0.249 day* on Centauro
and BR3, respectively. According to the results, the diamondback moth had a lower potential for
population growth on Centauro in comparison to the other examined hybrids. The current findings will
be useful for assessing the reproductive potential and population growth of P. xylostella on different
broccoli hybrids to establish a sustainable management strategy.

Key words: Demography, diamondback moth, fecundity, host preference, survival rate

Citation: Nematipour, S., Karimi-Malati, A. & Olfati, J. (2025). Age-stage two-sex life table of diamondback moth Plutella
xylostella on four broccoli hybrids. Plant Pest Research, 15(2), 59-72. Doi: https://doi.org/10.22124/iprj.2025.30982.1643

*Corresponding author: a_karimi@guilan.ac.ir
BY

Journal of Plant Pest Research is published by University of Guilan
This journal is an open access journal licensed under the Creative Commons Attribution 4.0 International license (CC BY 4.0)


https://orcid.org/0000-0002-5409-428X3
https://orcid.org/0000-0002-5409-428X3

