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Effects of temperature on the growth, development, adult longevity
and reproduction of Leilometopon simyrides (L epidoptera: Noctuidae)
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Abstract [Objectives] To explore the influence of temperature on the growth, development, adult longevity and
reproduction of Leiometopon simyrides, an important leaf-feeding insect pest of Nitraria spp., and thereby improve the ability
to predict the occurrence of this pest. [Methods] The developmental duration, survival rate of different developmental stages,
adult longevity and fecundity of L. simyrides were measured under constant temperatures of 18, 21, 24, 27, 30 and 33 °C. The
developmental threshold temperature and effective accumulated temperature of each stage were determined using the effective
accumulated temperature law, and the relationship between temperature and the development rate of each stage was modelled
using linear and logistic models. [Results] The developmental duration of eggs, larvae and pupae of L. simyrides decreased
with increasing temperature within the range of 18-30 °C but exposure to 33 °C dlightly increased the developmental
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duration of eggs, 3rd and 5th instar larvae. The survival rate of eggs and the 1st to 4th instar stages were all highest at 27 °C,

and the survival rate of pupae was highest (97.50%) at 21 °C and progressively lower at 24 °C and 27 °C. Live pupae

entered diapause at 18 °C and 21 °C. Adults only emerged within the temperature range of 24-30 °C. The emergence rate

was highest (88.33%) at 27 °C. The average number of eggs laid per female (235.2) was also highest at 27 °C and lowest at

24 °C. Females did not lay eggs at 30 °C. The threshold temperatures of eggs, larvae, pupae, and the entire generation, were

13.01, 10.71,13.45 and 14.60 °C, respectively, and the corresponding effective accumulated temperatures were 112.36, 272.15,

167.28 and 475.96 degree-days, respectively. The relationship between developmental rate and temperature was a better fit to a

logistic model than alinear model. [Conclusion] The optimum temperature range for L. simyrides growth, development and

reproduction is 24-27 °C.

Key words Leiometopon simyrides; temperature; growth development; reproduction; developmental threshold temperature;

effective accumulated temperature
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Tablel Developmental duration of Leiometopon simyrides under different temperatures
KZF P (d) Developmental duration (d)
& & BBt Developmental stages
18 °C 21 °C 24 °C 27 °C 30 °C 33 °C
5 Egg 26.75+0.25a 13.00+0.00b  9.66+0.33c  7.00+0.00d 6.40+0.24d  6.67+0.33d
1 #8440 L 1st instar 7.48+0.35a 6.00+0.00b  5.25+0.17c 4.04+0.02d 3.69+0.25de 3.19+0.08e
2 x4l 2nd instar 6.93+0.36a 4.24+0.19b  3.34+0.51c 2.98+0.02c  1.98+0.04d  1.43+0.24d
34 4hH 3rd instar 7.60+0.47a 4.65+0.21b  3.57+0.26c 2.20+0.09d 1.28+0.15e 2.08+0.35de
4 1540 8 4th instar 8.21+0.12a 4.59+0.12b  4.33+0.44b  3.47+0.14c  3.21+0.17c  1.98+0.27d
5 %41 1 5thinstar 9.00+0.43a 5.19+0.17b  5.09+0.70b  3.73+0.11c  3.00+0.00c  3.91+0.08c
4 iS4 Total larval stage 39.21+1.08a 24.67+0.11b 21.57+0.66c 16.45+0.18d 13.85:0.18e 12.58+0.23e
i Pupae — — 15.72+1.50a 12.49+0.37b 10.06+0.27c —
F=BI AT Oviposition prophase — — 3.25+1.25a 2.43+0.19b — —
& B Total duration — 50.61+0.11a 38.37+0.37b — —

FPEAGRE A E AR R, FATEEEERA ARG TR R 255 B3 (P<0.05, Duncan's 2 & LK ), —3%

NEAEE, #2F%K 3,

Data are mean + SE, and followed by different lowercase letters in the same line indicate significant differences (P<0.05,
Duncan’s multiple range test). — indicates no data. The same as table 2 and table 3.

ST & B D, o 10.06 d, {H7E 30 °C
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Table2 Survival rate of Leiometopon simyrides under different temperatures

%5 (%) Survival rate (%)

KB
Developmentmal stages 18 °C 21 °C 24 °C 27 °C 30 °C 33 °C
B} Egg 16.27+6.71c  58.28+5.66b 53.22+2.580  94.03+3.92a 72.84+11.91b 21.63+13.56c
1% 1stinstar lava 56.00+13.64b  98.00+2.00a 93.89+3.09a  98.00+2.00a 95.78+2.59a 81.78+6.57a
2%4h 0 2nd instar larva 85.33+6.46b  93.56+4.39ab 100.00+0.00a 100.00+0.00a 98.00+2.00a 97.50+2.50a
3i#t4hi 3rdinstar larva 95.00+5.00a  100.00+0.00a  100.00+0.00a 100.00+0.00a 100.00+0.00a 97.50+2.50a
A4 Athinstar larva 95.00+5.00ab  100.00+0.00a 100.00+0.00a 100.00+0.00a 97.78+2.22a 85.84+5.95b
554 H Sthinstar larva 95.0045.00a  92.00+8.00a  96.67+3.33a 94.00+4.00a 91.00+458a 78.21+7.28a
1 Pupae 87.50+7.98a  97.50+2.50a 95.97+4.03a 95.28+2.90a 38.89+4.97b  0.00+0.00c
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Fig.1 The pupaelife parametersand adult sex ratio of Leiometopon simyrides under different temperatures
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AIFRE F AR S 522 57 8% (P<0.05, Duncan's £ HAK K ).
A. Emergence rate; B. Proportion of female adults; C. Diapause rate; D. Pupal mortality. Histograms with different lowercase
letters indicates significantly different under different temperatures (P<0.05, Duncan’s multiple range test).
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Table3 Adult longevity and fecundity of Leiometopon simyrides under different temperatures

L (°C) i s A () e A (d) BB O )
Temperature (°C) Female longevity (d) Male longevity (d) Number of eggs laid per female

18 — — —

21 — — —

24 8.13+3.88a 8.09+2.41a 86.33+25.05b

27 6.01+0.53ab 5.76+0.29ab 235.23+44.96a

30 3.00+0.41b 4.48+0.38b —

33 — — —

R4 ARNRBEHRANATEAREMEHARAER

Table4 Developmental threshold temperature and effective accumulated temper ature of Leiometopon simyrides

BB KERLRE (°C) ﬁiﬁﬂ?ﬂ% (H-BE) ﬁé{ﬁﬁﬁ?ﬁ?ﬂlﬂiﬁ
Developmentmal stages Developmental th:%hdd Effective accumulated Prediction formula of
temperature (°C) temperature (degree-days) developmental duration

51 Egg 13.01+0.14 112.36+1.16 N=(112.36+1.16)/(T-13.01)
1 #4840 H 1st instar 7.46+0.18 81.83+0.80 N=(81.83+0.80)/(T-7.46)
2 {4 i 2nd instar 15.55+0.11 26.90+0.27 N=(26.90+0.27)/(T-15.55)
34l 3rd instar 17.79+0.10 19.74+0.23 N=(19.74+0.23)/(T-17.79)
4 445 4th instar 14.12+0.13 40.74+0.43 N=(40.74+0.43)/(T-14.12)
5 4 4) 1 Sth instar 8.15+0.20 80.42+0.88 N=(80.42+0.88)/(T-8.15)
4 413y Larval stage 10.71+0.13 272.15+2.67 N=(272.15+2.67)/(T-10.71)
I Pupae 13.45+0.56 167.28+6.84 N=(167.28+6.84)/(T-13.45)
7 Wi Oviposition prophase 15.11+0.85 28.89+2.35 N=(28.89+2.35)/(T-15.11)
X Total generation 14.60+0.90 475.96+38.86 N=(475.96+38.86)/(T-14.60)

R5 ARNEBERBLE

Table5 Forecast models of developmental rate of Leiometopon simyrides under different temperatures

2 AR Linear model Logistic # %! Logistic model
2SN I

K bret YesiE AL (RP) s RAL (R)
Developmentmal stages 75 F& Equation Determination Ji & Equation Determination
coefficient (R?) coefficient (R?)

5 Egg V = 0.008T - 0.103 0.885 V =0.162/ (1+ #0701y 0.964

4l ddl Larva stage V =0.004T - 0.037 0.981 V =0.097/ (1+ €*903-0164T) 0.983

I Pupae V = 0.006T - 0.083 0.839 V =0.413/ (1+e>96009T) 0.856

/¢ Total generation V= 0.002T - 0.030 0.983 V =0.076/ (1+€*127012T) 0.986

. B, 1 S S A R B S 2
3 mRSWiR KEE (% &, 2014), w/hmE% (2013) X}
VR R L U KR I IR 2 B IS Pyralisfarinalis i 58 & 8, 7E 19-31 °C
ELE_YMLIEJW,%%mgaﬁﬂ@,ma@zz R, BEIREN BT, Hoas dub & & Diiis i
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