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Population and migration trajectory of nine Noctuidae
speciesin thetransitional period between northward
and southward migration
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Abstract [Objectives] To clarify the migration of noctuid moths in Shandong province, including the armyworm and
cotton bollworm. [Methods] During the transitional period between the northward and southward migration of noctuid
moths (from July 11 to August 19, 2021), migratory insects were trapped and monitored with high-altitude lights in the Junan
area. The ovaries of 9 major noctuid moth species (Helicoverpa armigera, Spodoptera litura, Spodoptera exigua, Plusia
agnata, Agrotis ipsilon, Agrotis segetum, Mythimna separata, Athelis lepigone and Argyrogramma albostriata) were dissected
and their population structure analyzed. The migration trajectory of these moths was investigated in relation to air flow at high
atitude. [Results] The southwest monsoon in July provides the airflow conditions required for northward migration.
However, from the end of July to early August (within about two weeks), the direction of the air flow changed quickly to that

conducive to southward migration. Noctuid moths, such as Helicoverpa armigera, Spodoptera exigua and Mythimna separata,
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had a clear south-north migration trajectory driven by the airflow at high altitude. The northward migration was a combination

of native and immigrant individuals, whereas the southward migration was mainly comprised of immigrants. [Conclusion]

This indicates that Shandong province is a breeding area for noctuid pests in spring and summer, and is a source area of these

pests for northeast China. It is also the overwintering site for noctuid pests in Northeast China and lies on their southern

migration pathway.

Key words insect migration; noctuidae moth; population structure; trajectory analysis
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Fig. 1 Population dynamics of 9 insect species
A. FREEIR B, TISERME: C. RIS D. /IR E. BAURIK;
FHSRERE; G R H T8, | Bk,
A. Helicoverpa armigera; B. Spodoptera exigua, C. Spodoptera litura; D. Agrotisipsilon; E. Plusia agnate;
F. Argyrogramma albostriata; G. Mythimna separate; H. Athelis lepigone; |. Agrotis segetum.
IR G AR ISR B GO T DL b e
The proportion of advanced ovaries refers to the proportion of ovarian development level three or above.
F1 IOMEHRERAERELECHE LB R IPE Il H AL ELF)
Tablel Comparison of the migration numbers of 9 species of noctuidae insects at different
stages and the proportion of ovaries at or above the third level
E % EE (=R L, %)
Fhk Number of migrations (Proportion of ovaries above grade three, %)
Species JeiE it I [EpSR:t
Period of northward migration Transition period Period of southward migration
S H 7.235+0.257 a 6.221+0.141 b 7.243+0.253 a
Helicoverpa armigera (53.2%) (66.5%) (92.0%)
(BT 3 2.741+0.365b 3.001 + 0.266 b 3.933+0.299 a
Spodoptera exigua (69.1%) (73.1%) (86.6%)
RS ik 2.331+£0.155b 2.807+0.180 b 4.648+0.46 a
Spodoptera litura (57.9%) (67.5%) (87.1%)
I TR 3.312+0.345b 4.066 = 0.271 ab 4.281+0.259 a
Agrotisipsilon (55.9%) (82.0%) (95.8%)
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#E3 1 (Table 1 continued)

iE R (OREE=LL BT, %)

A Number of migrations (Proportion of ovaries above grade three, %)
Species JeiT it I [apaR ]
Period of northward migration Transition period Period of southward migration

AR Ik 4.067+0.321 b 4.866 + 0.328 ab 5.683+0.282 a
Plusia agnata (50.4%) (78.9%) (92.3%)
FIARAR SR 0.244+0.244 b 0.638+0.350 b 4.407 +0.756 a
Argyrogramma albostriata (100.0%) (100.0%) (100.0%)
A 3.647+0.448 a 1.758+0.311b 1.437+0.264 b
Mythimna separata (95.8%) (100.0%) (100.0%)
TR 3537+0.329a 1.639+ 0.603 b 2.288+0.485 ab
Athelis lepigone (73.8%) (88.6%) (97.8%)
HHLE R 4.493+0.339 a 1.585+0.444 b 2.208+0.280 b
Agrotis segetum (69.4%) (84.3%) (100%)
A 69.5% 82.3% 94.6%
Mean value

PR CJRUAEE In(n+ )AL EE ) P IIME + bR, R T80 G ARG 78RR 225+ . %% ( One-way ANOVA, LSD

K4, P<0.05),

Data in the table(original data In(n+1))are the mean + SE, and followed by the differences lowercase letters in the same row
indicate significant differences tested by one-way ANOVA (P<0.05).
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Fig. 2 Freguency distribution of wind direction at 00:00 from July 11 to August 19, 2021 in Junan area

A. JrH XA 5 B. 300 m KUnl; C. 400 m JX[A); D. 500 m JAUA] .
A. Near ground wind direction; B. 300 m wind direction; C. 400 m wind direction; D. 500 m wind direction.
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Fig. 4 Simulated migration trajectory of Nocturidae at night

® . Backward t4ll, FKRIEAHL; A: Forward #ifl, FomiLihHik,
@ : Simulate for backward, representing the migration trajectory;
A : Forward simulation, representing the migration trajectory.
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