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Effect of meteorological factors on the population dynamics of
Helicoverpa armigera adultsin the Korla
cotton-growing region of Xinjiang
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Abstract [Aim] To clarify the population dynamics and occurrence patterns of Helicoverpa armigera adults in the Korla
cotton-growing region of Xinjiang, and analyze the correlation between these and meteorological factors, to improve the
monitoring, early warning, prevention, and control, of this pest. [Methods] The population dynamics of H. armigera adults
in the Korla cotton-growing region of Xinjiang were monitored using high-altitude lamp traps from 2021 to 2024, and
correlated with meteorological data collected from small meteorological stations in the Korla region. [Results] H. armigera
in the Korla cotton-growing region of Xinjiang has four generations annually, with most activity occurring from early April to
late September. Overwintering generation adults first appear in early April, followed by arelatively low peak in the abundance

of first-generation adults in late May. A significant increase in the population of second-generation adults is observed between
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late June and early July, which is the main period of infestation. The third-generation adult population peaks in early August,

but at a noticeably lower level compared to the second generation. From late August onward, adult populations gradually

decline and remain at minimal levels. There are significant positive correlations between the population dynamics of

H. armigera and meteorological factors recorded between 2021 and 2024, including between population abundance and both

mean (r=0.48, P<0.05) and maximum temperature (r=0.50, P<0.05). Generalized linear regression indicates that average

temperature was the main meteorological factor affecting the abundance of H. armigera adults. [Conclusion] There was a

significant positive correlation between the population dynamics of H. armigera adults and temperature in the Korla

cotton-growing region of Xinjiang. This finding provides an important theoretical foundation for the prediction and

comprehensive control of H. armigera.
Key words

meteorological factors
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Fig. 1 Population dynamics of Helicoverpa armigera adultsin
the Korla cotton-growing region from 2021 to 2024

A.2021; B.2022; C.2023; D. 2024.

R 1 2021-2024 £F B /R B AR X AR $& LA B XA L L i)
Tablel Theperiod of each generation of Helicoverpa armigera adultsin the
Korla cotton-growing region from 2021 to 2024

HH# Date 2021 2022 2023 2024
4 H April A Thefirst ten-day period — — ° °
H4] The middle ten-day period — — ° °
“~4] Thelast ten-day period — — ° °
5H May fJ Thefirst ten-day period — — ° <
rfi) The middle ten-day period — — < <
~A) Thelast ten-day period — — < <
6 A June f) Thefirst ten-day period < < | A
Hfi) The middle ten-day period < A A A
7] Thelast ten-day period A A A A
7H duly A Thefirst ten-day period A A A A
rfi) The middle ten-day period A > A >
N4] Thelast ten-day period > > > >
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43R 1 (Table 1 continued)

HH# Date 2021 2022 2023 2024
8 A August A Thefirst ten-day period > > > >
rfi) The middle ten-day period > > > >
) The last ten-day period v v v v
9 H September A Thefirst ten-day period — — v v
rh4] The middle ten-day period — — v v
) Thelast ten-day period — — v v

—: RIFREED; o M L (Gy) 5 «- LM (Gy) 5

A: H2f0(Gy) ;

> %3’ﬁ(63); v: %41"%((34)@

—: No monitoring carried out; ®: Overwintering generation (Go); < 1% generation (G;); a: 2" generation (G,); »: 3"

generation (Gs); ¥: 4" generation (G).
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Fig. 2 Meteorological factorsin different generations of Helicoverpa armigera adults
in the Korla cotton-growing region from 2021 to 2024

A. H¥E¥SE; B. HigmilE; C. HEAWEE; D. HAHXNEE; E. HEEWE,
Go: MAAL; Gi: 1M Gy W 2M; Ga: H 3 Gar 4L
A. Daily mean temperature. B. Daily maximum temperature; C. Daily minimum temperature;

D. Daily relative humidity; E. Daily precipitation. Gy: Overwintering generation;
G;: 1st generation; G,: 2nd generation; Gs: 3rd generation; G,4: 4th generation.

TR AU A — N O, WA AR R SR A4 ek A T A T i T )
FERESE E AT LGB T o e, el Rk AR, BEHEEOR B N T 2 R ATl
ST PR A A (25, 2024) o FIH] (FEFHE, 2024) o SR, IENTREHE
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Fig. 3 Correlation heat map of Spearman rank of Helicoverpa armigera adult populations and
meteorological factorsin the Korla cotton-growing region

N: Fh#EGE; T_avg: H R T_max: H e i LB T_min: HEARIRE; RH: MHXHRE,; P. EWE, X5
SR IRV FAH A7 B v Y Spearman #H G R AT 04T, Ze N AECTURAOC R B, IO TR AN R 18 R/ MUSRAH G
P, R [ ) R A A G PE ki (*: P<0.05, **: P<0.01) .

N: Population size; T_avg: Daily mean temperature; T_max: Daily maximum temperature; T_min: Daily minimum
temperature; RH: Relative humidity; P: Precipitation.

The study employed Spearman’s rank correlation coefficient from bivariate correlation analysis for statistical evaluation. The
numerical valuesin the lower left quadrant denote correlation coefficients, while the chromatic intensity and circular
dimensions serve as visual indicators of correlation strength - with deeper hues and larger diameters representing more robust
correlations (* denotes statistical significance at P<<0.05 level, ** denotes statistical significance at P<0.01 level).

®2 SKEFX 2021-2024 F1R R AR HA TR LB
Table2 Effectsof meteorological factors on the population abundance of different generations
of Helicoverpa armigera adults from 2021 to 2024

S| AR ;

b R it z p AlCc R

Model Variables Estimate
ALY HIE Intercept 48827 2975 <0.001***  203.05 0.204 8
Optimization model 4150t i\ ean temperature 08635 385  <0.001%**
x| HEE Intercept 48798 2989  <0.001*** 20633  0.2109
Whole model SEHIR ¥ Mean temperature 0.8225 470  <0.001***

AT — R R -00781 -047 0.642

Parental generation population size

WA Rags MU Tl i — > 325K (Nowinszky
etal., 2014) . AHFFE R IEIR b X RRAEAR S
SR LG WA 4 A 4], AR AR
e TE 4 H A, B 2245 (2018 ) X s
AN T DX % 2 A A 1 K H RIS 32 0 B &
B, R AR A B AR R U R AR 2 4 H

LAE 5 A LA, AR RPN 4 AT
fil, XEARCHFFLER—B MR EENE
WAL, MR R R R — e R, SRR AL R
ESE AR L2, SR )5 LRI LU e ik 4

(Reddy et al., 2015 ) , B 3200 £ %5 ( 2016 )
WF5E T 9 MARRIFIHEARES BT IERE T, KN
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Fig. 4 Relationship between population abundance of
Helicoverpa armigera adults and mean temperature
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