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Population occurrence and sampling technique of fall armyworm
Spodoptera frugiperda in barley field
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Abstract Fall armyworm, Spodoptera frugiperda (J.E.Smith) could cause severe damage on gramineous crops in
China, such as corn, surgeon and wheat, however, its occurrence in barley field is unexplored. In this study, the
damage and spatial distribution of S. frugiperda in barley ficld were investigated in Malong district, Qujing city,
Yunnan province. The barley was all at seedling to tillering stages. The results indicated that the percentage of
barley fields infected by S. frugiperda was 62.5%, the percentage of damaged plants ranged from 9. 33% to
100% , the average larval densities ranged from 1 to 46 individuals per meter square and early larvae at 1st to 3rd
instar were found at high percentage (98.6%). There is a significant positive correlation between the percentage
of damaged plants and larval density. Larvae of fall armyworm usually hide in the barley seedlings plant and feed
on the central whorl leaf, resulting in the windowpane injury. Spatial distribution analysis indicated that the larvae
on barley took a pattern of aggregation distribution. Further, a theoretical sampling model based on larval density
was proposed. This study indicates that S. frugiperda is a serious threat to Chinese barley production. and results
in the spatial distribution and theoretical sampling model provides a technical support for population density survey
and control of S. frugiperda in barley field.
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Fig. 1 Damage symptoms on barley caused by fall
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Table 1 Occurrence of fall armyworm in barley fields in Xundian county, Yunnan province

Fedt P& AW /AE-A-H RELEFH ZEMWE/ N P45 2 B /3K em 2
Sampling field Date Developmental stage of barley Plant damaged rate Average density
1 2019 - 10 - 20 T Seedling stage 77.00 46. 0
2019-11-01 4y BERH Tillering stage 100. 00 18.0
2 2019-10-20 T Seedling stage 29. 00 9.0
2019-11-01 4y BERH Tillering stage 26. 67 6.0
3 2019-10-21 4yBERH Tillering stage 50. 00 43.0
2019-11-02 4y BERH Tillering stage 34.19 1.0
4 2019-10-21 4y BERH Tillering stage 30. 00 13.0
2019-11-02 4y BERH Tillering stage 26. 67 9.0
5 2019-11-02 T Seedling stage 37. 62 5.0
6 2019-11-02 4y BERH Tillering stage 9.33 1.0
7 2019-11-02 4y BE Tillering stage 19. 00 8.0
8 2019-11-03 T Seedling stage 24. 44 12.0
9 2019-11-03 4yBEIH Tillering stage 80. 72 13.0
10 2019-11-03 4y BERA Tillering stage 41. 29 23.0
100f °

° y=1.005x+27.21
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Fig. 2 Relationship between larval density of fall

armyworm and percentage of damaged barley plants
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Table 2 Aggregation indices of fall armyworm larvae in barley fields
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T b, , PHUEEC  BrE M TR T Parameter . ) %A
. F-H-H i S? o - ! . Ca M~ /x .
Sampling C . Diffusion Mean Clumping of negative .. . Aggregation
. Investigation Variance .. . . . Cassie Aggregating ) .
field coefficient crowded index binomial . ; intensity
date . index index .
degree distribution index
1 2019-10-20 20.7 2.25 10. 45 1.25 7.36 0.14 1. 14 16. 46
2019-11-01 8.3 2.31 4.91 1.31 2.76 0. 36 1. 36 21.76
2 2019-10-20 0.7 0. 39 1.19 -0.61 -2.95 -0.34 0. 66 —
2019-11-01 0.8 1.33 0.93 0.33 1. 80 0.56 1. 56 7.22
3 2019-10-21 38.3 4.45 12. 05 3.45 2.49 0. 40 1. 40 5. 80
2019-11-02 0.2 1. 00 0. 20 0. 00 / 0. 00 1. 00 —
4 2019-10-21 0.3 0.12 1.72 -0. 88 -2.94 -0.34 0. 66 —
2019-11-02 6.2 3.44 4.24 2.44 0.74 1. 36 2.36 0. 56
5 2019-11-02 1.0 1. 00 1. 00 0. 00 / 0. 00 1. 00 —
6 2019-11-02 0.2 1. 00 0. 20 0. 00 / 0. 00 1. 00 —
7 2019-11-02 0.3 0.19 0. 79 -0.81 -1.97 -0.51 0. 49 —
8 2019-11-03 6.3 2.63 4.03 1. 63 1. 48 0. 68 1. 68 1.93
9 2019-11-03 3.8 1. 46 3.06 0. 46 5.63 0.18 1. 18 14.62
10 2019-11-03 57.8 12.57 16. 17 11.57 0. 40 2.51 3.51 2. 66
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Data in bold font indicates the larvae show an aggregation distribution and others means that larvae exhibits an evenly distribution. / indi-

cates parameter of negative binomial distribution cannot be calculated because of the low number of individuals in the specific field. — indi-

cates aggregation intensity index cannot be calculated because of the non-aggregative distribution of fall armyworm in the specific field.
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Table 3 Theoretical sampling number of fall armyworm larvae at different densities in the barley fields

= D AR T R O BRIS R AE S/~ Theoretical sampling number at different larval densities

Error 2.5 3% /m? 5 3k /m? 10 3% /m? 20 3k /m? 40 3k /m? 80 3k /m?
0.1 276 160 102 73 58 51
0.2 69 40 25 18 15 13
0.3 31 18 11 8 6 6

D iRt N 0.2 m?,

* The size of sample unit for this table is 0. 2 m?.
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