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Effect of exogenous melatonin on the supercooling and
freezing points of different states of Spodoptera frugiperda
(Lepidoptera: Noctuidae)
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(1. Bio-control Engineering Laboratory of Crop Diseases and Pests of Gansu Province, College of Plant Protection, Gansu Agricultural
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Agricultural Sciences, Lanzhou 730070, China)

Abstract [Aim] To clarify the effect of exogenous melatonin on the supercooling and freezing points of Spodoptera
frugiperda. [Methods] Using the food-mediated method, the 1st-6th instar of fall armyworm(S. frugiperda) larvae were fed
an artificial diet containing different concentrations (0, 0.2, 2, 20, and 200 pg/g) of exogenous melatonin after which their
supercooling and freezing points were measured and compared. [Results] Ingesting exogenous melatonin significantly
reduced the supercooling and freezing points of 3rd to 6th stage larvae, pupae and adults, compared to the control, indicating
that exogenous melatonin enhances the cold resistance of S. frugiperda. Increasing the exogenous melatonin concentration
significantly lowered the subcooling and freezing points of each age class relative to the control group (P < 0.05). The lowest
subcooling and freezing points for each age class were measured at an exogenous melatonin concentration of 200 pg/g.The
males of S. frugiperda exhibited slightly higher supercooling points and freezing points than females. [Conclusion]
Exogenous melatonin can lower the supercooling and freezing points of S. frugiperda, thereby enhancing its cold hardiness.
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Table 1 Supercooling points (°C) of Spodoptera frugiperda larvae under different concentrations of exogenous melatonin

RIS (pgle) I Larval instar
Treatment concentration 3% 4 4% 55 6 5
(ng/e) 3rd instar 4th instar 5th instar 6th instar
0 (CK) - 9.66+0.24 Ca - 8.55+0.26 Ba - 6.88+0.17 Aa - 6.40+£0.21 Aa
0.2 - 9.7240.25 Ca - 8.70+0.29 Bab - 7.91£0.21 Ab - 7.37+£0.26 Ab
2 - 10.40+0.25 Ca - 9.40+0.25 Bb - 8.38+0.20 Ab - 8.2440.24 Ac
20 - 11.55+0.24 Cb - 10.30+0.29 Bc - 9.2940.20 Ac - 8.76+0.17 Acd
200 - 11.75+0.27 Bb - 11.72+0.31 Bd - 9.87+0.27 Ac - 9.18+0.27 Ad

RHRE PR, RSV R A R/NG FREFROR R A R EE ] 22 57 2% (P <0.05, Duncan PGB
%), AR S AN FRS R R (R BE AN [R] e 3 1] 25 53 0. 2% (P < 0.05, Duncan [OHTEHNZEL) o TR,

Data in the table are presented as mean + SE, and the different lowercase letters within the same column indicate significant
difference among various concentrations at the same larval instar (P < 0.05, Duncan’s multiple range test), while with the
different capital letters within the same row indicate significant difference among different larval instars at the same
concentration (P < 0.05, Duncan’s multiple range test). The same below.

x2 AEREMNFREBRLETEMRTRHELSRBLE KSR (°C)

Table 2 Freezing point (°C) of Spodoptera frugiperda larvae under different concentrations of exogenous melatonin

A (ng/g) L Larval instar
Treatment 3 4 4% 5 6 %
concentration (ug/g) 3rd instar 4th instar 5th instar 6th instar
0 (CK) - 2.42+0.15 Ca - 1.56+0.13 Ba - 1.51+0.06 Ba - 1.21+0.06 Aa
0.2 - 3.00+0.16 Cb - 1.62+0.07 Ba - 1.82+0.10 Ba - 1.26+0.10 Aa
2 - 3.35+0.22 Cb - 1.85+0.11 Ba - 2.26+0.15 ABb - 1.71+£0.13 Ab
20 -4.01+0.18 Cc - 2.62+0.17 Bb - 2.74+0.16 Bc - 2.1240.16 Ac
200 - 4.39+£0.23 Cc - 3.45+0.30 Bc - 3.23+0.20 Bd - 2.30+0.20 Ac
A IEEREE (pg/g) B AEBEAREE (pg/g)
Concentration of treatment (lLg/g) Concentration of treatment (ug/g)
o0 0CK) 02 2 20 200 0 0CK) 02 2 20 200
o -1t
~ ~ — - (().)
o * = 21
£ o
on ~ 5 _3 r
LE 8 a5
i X2 -4
< a N A
RE =, == Wgospat Daw LLIH
5 Aa % Al LB e = AbcAbe ;a Aod Lol
Ab Ab _I_Abc = = 6 Ad Ad
160 Ac Ac Ac 7
O #E%H Female pupae @ /1 Male pupae O #E%H Female pupae @ HE1H Male pupae

E1 AREKEMNEERERLGE TEM AR, BFaTeAR (A) MKk (B)
Fig.1 The supercooling point (A) and freezing point (B) of female and male pupae of
Spodoptera frugiperda under different concentrations of exogenous melatonin
P Bl P (bR DR, AR T AR ING - RE R R AN [ BE AR B R) 22 53 3% (P < 0.05, Duncan [T E M2 ) 5
H AR S SRR [ — MR BE R AR 531 6] 22 5 22 (P < 0.05, Duncan FOBT &2 ) o K 2 [A].
Data in the figure are mean + SE. Different lowercase letters below bars indicate significant difference between different
concentration treatments (P < 0.05, Duncan’s multiple range test). Different capital letters below bars indicate significant
difference between sexes at the same concentration (P < 0.05, Duncan’s multiple range test). The same for Fig. 2.
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Fig.2 Supercooling point (A) and freezing point (B) of female and male adult of
Spodoptera frugiperda under different concentrations of exogenous melatonin

* 3% 3rd instar @ 4% 4th instar

* 3% 3rd instar @ 44 4th instar
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Fig. 3 Supercooling points (A) and freezing points (B) at different developmental stages of
Spodoptera frugiperda under different concentrations of exogenous melatonin
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