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A method for estimating the number of Spodoptera frugiperda ( Smith)

eggs per egg mass
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Abstract: The fall armyworm Spodoptera frugiperda ( Smith) was an important new invasive pest, which
was found to infest in China in 2019, and would cause a serious threat to Chinese crop production. To
clear the occurrence of S. frugiperda in the fields is the basis of its scientific prediction and controlling. In
field surveillance for the moth, a rapid and simple method to estimate the number of eggs at crops is
needed. The study analyzed the length, width, tier and number of eggs per egg mass that S. frugiperda
females laid in corn leaves in lab condition, and calculated the area of the egg mass. The exponential
function model between the egg mass area and number of eggs per egg mass was established as Y =
e! 1000 The standard to calculate the number of eggs through the egg mass area data was also
proposed based on the above model. The result can provide a reference for rapid estimation of number of
eggs per egg mass in field investigation.
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Table 1 Predicting results of number of eggs in egg mass of Spodoptera frugiperda

P HL S 4L Parameters of egg mass

T{E 25% FERIY)
B gtsm s 28 K S5 BMHUER BRI A€ ) G
Data type No. of egg  Number of  ( mm) ( mm) ( mm?) (1) 25% upper and lower Model
mass layer Length Width Area  Number of eggs of predicted value fitting
1 2 6.3 1.7 12. 61 79 70 ~116 vV
2 2 5.2 2.1 12. 86 90 70 ~116 Vv
3 2 4.0 3.0 14. 13 87 71 ~119 vV
4 1 5.8 3.4 15. 48 72 73 ~122 R
Lower limit
5 1 8.7 2.4 16.39 80 74 ~123 Y4
6 3 4.0 3.0 16. 49 98 74 ~124 vV
7 2 5.0 3.0 17. 66 86 76 ~126 Vv
8 1 7.5 3.1 18.25 91 76 ~127 Vv
i}
}Hﬁfﬁ‘ 9 1 6.0 4.0 18. 84 101 77 ~128 Y4
PLAH A T
Data used 10 1 6.0 4.0 18. 84 71 77 ~128 Lower Lt
to fit the 11 1 6.0 4.0 18. 84 83 77 ~128 Vv
forecasting 12 2 8.0 2.0 18. 84 107 77 ~128 Vv
model
13 1 7.5 3.3 19.43 85 78 ~130 Vv
14 2 5.5 3.0 19. 43 108 78 ~130 Vv
15 1 6.5 3.9 19.90 89 78 ~131 vV
16 2 6.0 3.0 21.20 126 80 ~134 \V
17 2 6.0 3.0 21.20 129 80 ~134 Vv
18 2 6.0 3.0 21.20 104 80 ~134 vV
19 1 7.0 4.0 21.98 94 81 ~135 Y4
20 3 5.7 2.9 22.71 158 82 ~137 AR

Upper limit
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%23 1 Continued table 1
PS40 Parameters of egg mass FE 25% Ry
B s BE Kk 55 BRBRIEAL  sRigcR AAEIXTE] (A Gl
Data type No. of egg  Number of  ( mm) ( mm) ( mm?) () 25% upper and lower Model
mass layer Length Width Area  Number of eggs of predicted value fitting
21 2 5.0 4.0 23.55 107 83 ~139 Vv
22 3 6.5 2.8 25.00 127 85 ~142 Vv
23 1 8.0 4.0 25.12 84 86 ~143 _FIKE .
Lower limit
24 2 6.7 3.4 26. 82 134 88 ~ 147 Vv
25 2 10.9 2.1 26. 95 168 88 ~147 J:BE .
Upper limit
26 2 7.2 3.2 27.13 128 88 ~147 Vv
27 1 12.0 3.0 28.26 126 90 ~150 vV
28 2 8.0 3.0 28.26 111 90 ~150 vV
29 2 6.0 4.0 28.26 159 90 ~150 J:BE .
Upper limit
30 2 5.0 5.0 29. 44 127 92 ~153 Vv
31 2 9.9 2.6 30. 31 171 93 ~156 J:KE. .
Upper limit
32 1 10.0 4.0 31.40 109 95 ~158 vV
i)
H\%TE‘: 33 2 8.2 3.3 31. 86 136 96 ~160 Y4
LGB
Data used 34 2 6.2 4.4 32.12 136 96 ~160 Vv
to fit the 35 3 5.1 4.6 32.23 137 96 ~161 Y
forecasting 36 2 5.5 5.0 32.38 135 97 ~161 vV
model
37 2 12 2. 32.50 150 97 ~161 vV
38 2 7.9 3. 32.56 156 97 ~161 Vv
39 1 7.0 6.0 32.97 93 98 ~163 TBE .
Lower limit
40 2 7.0 4.0 32.97 110 98 ~163 Y
41 2 7.0 4.0 32.97 134 98 ~163 Vv
42 3 7.4 3.3 33.55 197 98 ~164 J:ISE .
Upper limit
43 2 8.4 3.4 33.63 124 99 ~164 Y4
44 2 6.0 5.0 35.33 120 101 ~169 Vv
45 2 10. 6 2. 36.20 132 103 ~172 Y
46 3 7.1 3.8 37.06 100 104 ~174 TKE .
Lower limit
47 1 10.7 4.5 37. 80 163 106 ~176 vV
48 1 7.0 7.0 38.47 137 107 ~178 vV
49 3 7.0 4.0 38. 47 141 107 ~178 Vv
50 2 5.0 6.8 40. 04 127 110 ~183 Y
51 1 13.0 4.0 40. 82 138 111 ~185 Vv
52 1 13.0 4.0 40. 82 149 111 ~185 Y
53 2 7.0 5.0 41.21 147 112 ~186 vV
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%4%% 1 Continued table 1
PS40 Parameters of egg mass FE 25% Ry
B githsms EM K FE o GIBRER kIR AT (HD) aE
Data type No. of egg  Number of  ( mm) ( mm) ( mm?) () 25% upper and lower Model
mass layer Length Width Area  Number of eggs of predicted value fitting
54 2 9.7 3.7 42.26 148 114 ~190 Vv
55 2 12.0 3.0 42.39 148 114 ~190 Y4
56 2 9.0 4.0 42.39 142 114 ~190 vV
57 2 8.3 4.4 43.00 120 115 ~192 vV
58 8.1 4.6 43. 87 224 117 ~195 J:BE .
Upper limit
59 2 9.0 4.2 44. 51 197 118 ~197 Vv
60 2 14.6 2.6 44.70 176 119 ~198 Y4
61 1 19.0 3.0 44.75 143 119 ~198 Y4
62 2 8.8 4.4 45.59 168 120 ~201 vV
63 2 8.3 4.7 45.93 135 121 ~202 Vv
64 2 11.3 3.5 46. 57 144 122 ~204 Vv
65 1 10.0 6.0 47.10 189 123 ~206 Y4
FHF AR
X % 66 3 9.0 4.0 49. 46 177 128 ~214 Y4
LA EUE TR
Data used 67 2 11.0 4.0 518l 223 133 ~222 Upper Kim
to fit the 68 2 11.0 4.0 51. 81 216 133 ~222 Y
forecasting 69 2 11.0 4.0 51.81 133 133 ~222 vV
model
70 2 9.0 5.0 52.99 166 136 ~227 Y4
71 3 8.0 5.0 54.95 243 141 ~234 LBE .
Upper limit
72 2 7.2 6.6 55.95 196 143 ~238 vV
73 2 9.6 5.0 56.52 164 144 ~241 Y
74 2 12.0 4.0 56.52 225 144 ~241 Vv
75 2 8.0 6.0 56.52 158 144 ~241 Y
76 3 7.0 6.0 57.70 230 147 ~245 V
77 2 14.0 3.7 60. 99 171 155 ~259 Vv
78 2 13.0 4.0 61.23 252 156 ~260 Y
79 3 9.0 5.0 61.82 237 158 ~263 vV
80 2 9.0 6.0 63.59 195 162 ~271 Y4
81 9.0 6.0 63.59 179 162 ~271 Y4
82 2 14.3 3.9 65. 67 160 168 ~280 TI;E .
Lower limit
83 2 13.6 4.3 68. 86 226 177 ~295 Y
84 2 12.0 5.0 70. 65 255 183 ~304 Vv
85 1 18.0 5.0 70. 65 208 183 ~304 Y
86 3 10. 8 4.8 71.22 275 184 ~307 Vv
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%23 1 Continued table 1

PS40 Parameters of egg mass FIMAE 25% BRIy
BORRE gitms RN Kk FEo BNBRERL  ORIACR LT (D) GL:
Data type No. of egg  Number of  ( mm) ( mm) ( mm?) () 25% upper and lower Model
mass layer Length Width Area  Number of eggs of predicted value fitting
87 2 13.8 4.6 74.75 238 195 ~326 Y4
88 3 8.0 7.0 76.93 313 203 ~338 Vv
89 3 11.5 4.9 77.41 382 204 ~341 J:BE .
Upper limit
90 2 11.0 6.1 79.01 219 210 ~350 Vv
#5561
TR 91 2 14.0 5.0 82.43 256 222 ~370 Vv
LGB
92 3 10.0 6.0 82.43 368 222 ~370 Vv
Data used
to fit the 93 3 12.9 4.7 83.29 385 225 ~376 LR
. Upper limit
forecasting
model 94 2 15.0 5.0 88.31 239 245 ~408 TR
Lower limit
95 2 20.0 4.0 94. 20 281 270 ~450 Y4
96 3 15.8 4.8 104. 19 423 319 ~532 Vv
97 3 11.0 7.0 105.78 482 328 ~546 Vv
98 1 4.9 3.6 13.85 73 71 ~118 Vv
99 1 5.4 4.5 19. 08 74 77 ~129 ?KE .
Lower limit
100 1 11.7 4.0 36. 74 135 104 ~173 Y4
101 1 8.2 2.7 17. 38 76 75 ~125 vV
102 1 6.2 3.7 18. 01 79 76 ~127 Vv
103 2 13.0 5.0 76. 54 136 201 ~336 TI;E .
Lower limit
104 2 8.2 4.6 44. 42 139 118 ~197 Vv
105 2 8.3 2.9 28. 34 142 90 ~150 vV
FH TR 106 2 9.8 3.6 41.54 143 112 ~187 vV
EalE 107 2 11.5 5.7 77.19 226 204 ~339 Vv
Data used
. 108 1 19.5 5.0 76. 54 231 201 ~336 Y
to verify the
forecasting 109 1 15.9 3.6 44.93 234 119 ~198 J:KE .
Upper limit
model 110 3 9.9 5.7 77.52 236 205 ~341 Vv
111 3 8.8 5.3 64.07 246 164 ~273 Vv
112 2 12.3 6.5 94. 14 299 270 ~450 Vv
113 3 13.1 4.8 86. 38 319 237 ~395 Y
114 3 11.6 4.7 74.90 350 196 ~327 J:KE .
Upper limit
115 3 10.0 7.9 108. 53 368 343 ~571 vV
116 1 13.0 4.0 40. 82 269 111 ~185 LBE .
Upper limit
117 1 5.5 5.6 24. 18 86 84 ~140 Vv

e LR BRI R SZ RO v T AN (R X 8] 9 L PRk T BR A1 . Note: The upper limit and lower limit indicated that the

observed number of eggs falling outside the upper or lower limit of the predicted range, respectively.
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2.2 BIRETEINEREGEENSRR
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L DU B i = 25% A1 O A (61X A) o R e A 3

FUH SRR B S O R AR (3R 2) PRk

TR AT o e SRR E A L T R, R RA K
@ ~ AKX @IHR ARG Fan, HE I 2R —
GRELTE R A 81 ~ 90 mm’ B, B (i I 7 213 ~
420 Az [H] .

R2 EMRAREHIPRIPEREGES KRR
Table 2 The rank for estimate the number of eggs in egg mass of Spodoptera frugiperda

IRRIECR: (R
Predicted number of eggs in egg mass

HERIAEFL (mm?)

Area of egg mass

BB (mm?)

T FR Lower limit -FR Upper limit

YR ECE: (kL)
Predicted number of eggs in egg mass
Area of egg mass

TFR Lower limit FFR Upper limit

<10 - 111
11 ~20 67 131
21 ~30 79 155
31 ~40 93 183
41 ~50 110 216
51 ~60 129 255

61 ~70 153 301
71 ~80 181 356
81 ~90 213 420
91 ~100 252 496
101 ~110 298 586

>110 351 -

e F#ep ERRY FBRARITIINER 25% FFR. TFR. Note: The upper and lower limit is the predicated valued plus and minus

25% , respectively.
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