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Population Dynamics of Spodoptera frugiperda in Maize Field and
Resistance of Maize Varieties in Shilin County
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ZHAO Ling, MA Li, LI Qiang

(College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose] To determine the population dynamics and occurrence rules of Spodoptera
frugiperda (J. E. Smith), screening the germplasm resources with insect resistance to help effectively
control S. fiugiperda. [ Methods] A field systematic survey was regularly conducted on 30 maize
varieties using a 5-point sampling method with fixed points and plants. The population number, dam-
age location and age of S. frugiperda larvae were recorded, and the dynamics of the larval population,
vertical distribution, spatial distribution, and the resistance of different maize varieties on S. fiu-
giperda population were determined. [ Results] S. fiugiperda was harmful to maize during the
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whole growth period. The population reached the highest level in tasseling stage, and gradually de-
creased with the maturing of the ear. The number of larvae in different maize varieties showed the
same trend, but the number of larvae was different. The vertical distribution of larva population on
maize was different at different growth stages. The upper heart leaf was harmed at trumpet stage, and
the female ear and its bracts were harmed at tasseling stage and later stage. The population of S. fru-
giperda showed an aggregation distribution in the maize tasseling stage, which was caused by natural
factors. The population of S. frugiperda showed a uniform distribution in other growth stages, form-
ing a trend of aggregation-diffusion-aggregation in general. There was a difference of more than
3.5 times between the least damaged variety Ruibai No. 6 and the most damaged variety TR151.

[ Conclusion ] S. fiugiperda can cause damage throughout the maize growth stage, and its occur-
rence peak is the tasseling stage in early August; the population number of S. frugiperda is signific-
antly different among different maize varieties. The results of study are beneficial to the prediction

38 %

and control of S. frugiperda population in Shilin County.

Keywords: maize variety; Spodoptera frugiperda; population dynamics; resistance evaluation
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Fig. 1 Population dynamics of Spodoptera frugiperda in filed
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# 1 FREIERGEMHER ENERRIEMER S
Tab. 1 Population of Spodoptera frugiperda on per plant of different maize varieties
S Y H ¥ (mm-dd) date
maize varieties 07-05 07-20 08-07 08-23 09-07 09-25 10-12
3106 Yunrui 106 0.45+0.12 be 0.05+0.05 b 5.40+2.88 a 0.40+0.29 b 0.10+0.10 be 0.00+0.00b  0.00+0.00 a
Z=3i999(B) Yunrui 999(B) 0.30+0.09 ¢ 0.45+0.10 b 4.90+1.26 ab 0.60+0.24ab  0.90+£0.29 a 0.00+£0.00b  0.00+0.00 a
TR151 0.60+0.12 be 0.20+0.09 b 4.70+0.51 abc 1.00+£0.48 ab ~ 0.10+0.10 bc 0.00+£0.00b  0.00+0.00 a
3401 Yunrui 401 0.85+0.30 abc  0.40+0.24 b 4.30+0.60 abcd 0.30+£0.12 b 0.20+0.12 be 0.00+£0.00b  0.00+0.00 a
3831 Yunrui 831 1.15+0.52 ab 0.30+0.06 b 3.80+1.37 abede 0.40+0.22 b 0.20+0.12 be 0.00£0.00b  0.00+0.00 a
55107 Yunrui 107 1.25+0.30 a 0.60+0.29 ab  3.60+0.82 abcdef 1.00+0.19ab  0.40+£0.19 abc ~ 0.00+0.00b  0.00+0.00 a
#K2"5 Haihe No. 2 0.60+0.15 be 0.40+0.28 b 3.30+1.06 abcdefg  1.00+£0.32ab  0.2040.20 be 0.00+0.00b  0.00+0.00 a
P H1106 Xingdan 106 0.45+0.15 ¢ 0.30+0.15 b 3.20+0.56 bedefgh  0.80+0.19 ab  0.00+0.00 ¢ 0.00+£0.00b  0.00+0.00 a
5820 Yunrui 820 0.45+0.39 be 0.25+0.19 b 2.70+1.02 bedefgh  0.90+0.16 ab ~ 0.1040.10 be 0.00+0.00b  0.00+0.00 a
H %8%5 Tianyu No. 8 0.20+0.09 ¢ 0.00+0.00 b 2.50+0.55 bedefgh  0.30+0.20 b 0.3040.12 be 0.10£0.10b  0.00£0.00 a
101 Yunrui 101 0.70+0.34 abc  0.35+0.20 b 2.30+0.56 bedefgh 1.10+£0.20 ab  0.00+0.00 ¢ 0.00+£0.00b  0.00+0.00 a
3395 Yunrui 395 0.50+0.22 be 0.00+0.00 b 2.10+0.71 cdefgh 0.90+0.10 ab  0.40+£0.29 abc ~ 0.00+0.00b  0.00+0.00 a
=599 Yunrui 99 0.30+0.15 ¢ 0.20+0.05 b 1.80+0.33 cdefgh 0.50+0.22 ab  0.20+0.12 be 0.00+£0.00b  0.00+0.00 a
3100 Yunrui 100 0.75+£0.27 abc ~ 0.05+0.05 b 1.80+0.25 defgh 0.50+0.48 ab  0.00+0.00 ¢ 0.10+0.10b  0.00+0.00 a
3408 Yunrui 408 0.25+0.15 ¢ 0.20+0.09 b 1.60+0.75 defgh 1.10+£0.33 ab  0.20+0.12 bc 0.00+£0.00b  0.00+0.00 a
%fi 1125 Ruibai No. 12 0.90+0.34 abc  0.05+0.05 b 1.50+0.76 defgh 0.30+£0.19b 0.00£0.00 ¢ 0.00+£0.00b  0.00+0.00 a
= 3i838 Yunrui 838 0.35£0.22 ¢ 0.10+0.05 b 1.50+0.62 defgh 1.20+0.30 ab  0.60+0.24 ab 0.00£0.00b  0.00+0.00 a
TR3719 0.55+0.18 be 0.20+0.15b 1.30+0.43 efgh 1.50+0.45ab  0.00+0.00 ¢ 0.00+£0.00b  0.00+0.00 a
3151 Yunrui 151 0.25+0.14 ¢ 0.15+0.06 b 1.20+0.62 efgh 0.40+0.19b 0.2040.12 be 0.00+0.00b  0.00+0.00 a
5319 Yunrui 319 0.40+0.10 ¢ 0.65£0.38 ab  0.90+0.85 efgh 0.70+0.19 ab  0.10+0.10 bc 0.00+£0.00b  0.00+0.00 a
519 Yunrui 19 0.04+0.13 ¢ 0.10+0.10 b 0.80+0.53 fgh 0.60+0.27 ab  0.60+0.29 ab 0.00+0.00b  0.00+0.00 a
H %88 Tianyu 88 0.35+£0.29 ¢ 1.55+0.24 a 0.80+0.43 fgh 0.90+0.33 ab  0.20+0.12 be 0.00£0.00b  0.00£0.00 a
H %68 Tianyu 68 0.25+0.11 ¢ 0.05+0.05 b 0.70+0.34 gh 1.10+0.56 ab ~ 0.10+0.10 bc 0.00+£0.00b  0.00+0.00 a
3152 Yunrui 152 0.50+0.39 be 0.05+0.19 b 0.70+0.34 gh 1.50+0.43 ab  0.10+0.10 bc 0.00+0.00b  0.00+0.00 a
55206 Yunrui 206 0.40+0.17 ¢ 0.00+0.00 b 0.60+0.24 gh 0.50+0.22 ab  0.00+0.00 ¢ 0.00+£0.00b  0.00+0.00 a
TR158 0.45+0.17 be 0.05+0.05 b 0.60+0.37 gh 0.70+0.20 ab  0.00+0.00 ¢ 0.50+0.50a  0.00+0.00 a
%ifi 16*5 Ruibai No. 6 0.45+0.20 be 0.15+0.06 b 0.40+0.19 gh 0.20+0.19 b 0.60+0.19 ab 0.00+£0.00b  0.00+0.00 a
522 Yunrui 22 0.20+0.15 ¢ 0.05+0.05 b 0.40+0.29 gh 0.60+0.25ab  0.40+£0.19 abc ~ 0.00£0.00b  0.00+0.00 a
3519 Yunrui 519 0.30+0.09 ¢ 0.90+0.61 a 0.40+0.29 gh 0.60£1.53ab  0.50+0.39 abc ~ 0.00£0.00b  0.00+0.00 a
3119 Yunrui 119 0.30+£0.12 ¢ 0.10+0.06 b 0.20+£0.12 h 1.30+0.41 ab  0.30+0.12 bc 0.20+0.12b  0.00+0.00 a

Ee FSIAR/NG FRERORIE0.05K T EZER B TR,

Note: Different lowercase letters in the same column indicate significant differences at the level of 0.05; the same as below.
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Fig.2 Accumulated number and instar distribution of S. frugiperda larvae in different maize varieties
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Fig. 3 Vertical distribution of S. frugiperda on maize in field
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Tab.2 Sample statistics and related parameters of S. frugiperda survey

im0 X s c K Ca w Wi 2
07-05 0.4900 0.2890 0.5898 —1.1945 —0.8372 0.0798 0.1628 —
07-20 0.2150 0.1800 0.8372 -1.3207 —0.7572 0.0522 0.2428 —
08-07 2.0667 4.8850 2.3637 1.5155 0.6598 3.4304 1.6598 1.6132
08-23 0.8700 0.8400 0.9655 —25.2300 —0.0396 0.8355 0.9604 —
09-07 0.2333 0.1570 0.6730 —0.7134 —1.4018 —0.0937 —0.4018 —
09-25 0.0300 0.0480 1.6000 0.0500 20.0000 0.6300 21.0000 0.0533
10-12 0.0000 0.0000 0.0000 — — — — —

He X CPHERERE, SOEATE, CY AL, K AU TWGE, Co KNEE, M FHIMTE, MYx. BEERE L REHE: — FF
fE: T,

Note: X. average number of insects per plant, S°. sample variance, C. diffusivity, K. negative binomial distribution value, Cj. the K reciprocal, M*.
average degree of congestion, M*/X . aggregation index, . aggregate mean; —. not exist; the same as below.

*3 EHAREREST HES
Tab. 3 Trend of aggregation and dispersal of S. frugiperda

} - — = .= gk
HA (m-dd) X v Mm% (M+1YX %
date trend
07-05 0.4900 0.0798 0.1628 2.2037 —
07-20 0.2150] 0.0522] 0.242871 4.89401 R4 aggregation
08-07 2.06671 3.43041 1.659 871 2.1437] ¥ HI dispersion
08-23 0.8700] 0.8355] 0.9604] 2.1098] P HI dispersion
09-07 0.2333] —0.0937] —0.4018] 3.88457 R 4E aggregation
09-25 0.0300] 0.630071 21.00007 5433331 R4E aggregation
10-12 — — — — —
H: 1 RRETE | R T
Note: 1 means up, | means down.
® 4 TREIERMATE M R R
Tab. 4 Resistance of different maize varieties to S. frugiperda
N e 5~61% = . N 5~6i% o
PR j;f R ik R R A é‘ﬁ Kk s
Ly accumulated e B R Ly accumulated e BN
L. . total number L. . total number
varieties insect number . occurrence  pest varieties insect number . occurrence  pest
of 5-6 instar X of 5-6 instar A
of per plant degree  index of per plant degree  index
larvae larvae
TR151 6.55+0.61 a 14 3345 1.75 || HZ85 Tianyu No. 8 3.60+0.26 abede 4 147.0  0.77
i 107 Yunrui 107 6.50+1.06 a 19 319.5 1.67 || zHi 100 Yunrui 100 3.55+0.46 abcde 6 1455  0.76
=% 106 Yunrui 106 6.30+2.88 ab 9 268.0 1.40 || =% 152 Yunrui 152 3.55+0.36 abcde 20 204.5 1.07
=5 999(B) Yunrui 999(B) 6.25+1.48 ab 11 268.5 1.40 || =% 99 Yunrui 99 3.50+0.49 abcde 7 148.0  0.77
i 401 Yunrui 401 5.90+0.90 ab 14 266.5 139 || 2% 106 Xingdan 106 3.50+0.79 abcde 13 170.0  0.89
=% 831 Yunrui 831 5.60+1.13 abe 16 258.5 1.35 2 % 408 Yunrui 408 3.40+0.72 abcde 19 187.5 098
=i 101 Yunrui 101 5.60+0.66 abc 16 272.5 1.43 [H % 88 Tianyu 88 2.95+0.64 bede 14 224.0 1.17
¥ K2*5 Haihe No. 2 5.25%1.30 abed 13 248.5 130 || TRIS8 2.400.51 cde 11 1165 0.61
2 % 820 Yunrui 820 4.40+1.28 abede 11 227.0 1.19 H =% 68 Tianyu 68 2.40+0.90 cde 13 157.0  0.82
= Hi 838 Yunrui 838 4.2540.65 abcde 10 197.5 1.03 =i 151 Yunrui 151 2.20+0.74 de 7 106.0  0.55
=i 519 Yunrui 519 4.15+1.25 abede 11 1475  0.77 || z%i 206 Yunrui 206 2.10+0.48 de 8 113.0  0.59
TR3719 4.15+0.58 abcde 28 246.0 129 || =% 119 Yunrui 119 2.10+0.33 de 11 123.0  0.64
= Hi 395 Yunrui 395 3.85+0.92 abede 11 204.0 1.07 || =i 19 Yunrui 19 2.05+0.76 de 12 117.0  0.61
=i 319 Yunrui 319 3.80+0.99 abcde 9 159.0 0.83 =i 22 Yunrui 22 1.95+0.85 de 10 1185  0.62
%itF112"5 Ruibai No. 12 3.75£1.10 abede 4 1455 076 || %65 RuibaiNo.6  1.60£0.15¢ 8 93.0 049
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