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Abstract [Objectives] To determine the effects of different nutrient solutions on the reproduction, life span and ovarian

development of adult Spodoptera frugiperda. [Methods] Four different nutrient solutions were provided to captive raised
adult S frugiperda and the effects of each of these on reproduction, life span and ovarian development were compared.
[Results] Two nutrient solutions significantly improved the reproduction and longevity. Adults provided with solution I had
significantly higher egg production, hatching rate, weight per hundred eggs, female longevity, male longevity and egg laying
period than the control [(1 370.2+269.5), (99.1%+0.9%), (8.2+1.7)mg, (13.4+2.3)d, (12.4 +2.4)d and (6.8+1.7)d, respectively).
The same parameters of adults that were provided with solution II were (1 163.7+304.7), (98.2% + 2.1%), (7.4 + 1.0)mg,
(11.9+ 2.1)d, (10.4+1.8)d, (6.1 1.7)d respectively. Of these, only egg production, hatching rate, weight per hundred eggs,
preoviposition period, female longevity and oviposition period, were significantly higher than those of the control.
Furthermore, adults fed on either solution I or solution II also differed significantly in the amount of eggs laid, weight per
hundred eggs, female and male longevity. There was, however, no significant difference in ovarian development between
females fed different nutrient solutions. All 4 nutrient solutions significantly increased the size of the fat body attached to the
abdominal cavity and ovary. The fat body weights of adults fed either solution I, solution II, 5 % sucrose water or 10 % honey
water, were (17.9 £ 0.4) mg, (16.3 = 1.1) mg, (17.1 £ 0.5) mg and (17.0 + 0.6) mg, respectively, all of which were significantly
higher than the fat body weights of adults that were provided with sterilized distilled water [(11.4+1.2)mg]. [Conclusion]
Nutrient solution I, the main components of which were brown sugar, rice wine and vinegar, significantly improved the
fecundity and longevity of captive S. frugiperda adults, and increased the size of the ovarian fat body. This solution is a
suitable nutritional supplement for captive S frugiperda adults.

Key words Spodoptera frugiperda; nutrient solutions; fecundity; longevity; ovarian development
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Tablel Effectsof different nutrient solutions on adult fecundity and longevity of Spodoptera frugiperda

e B (e B N . N : PN d
b PHZIE L) gy (o) PRI (M) gy (g pogpy (q) P (0D
b2 Number of eggs . eight of one L S Adult longevity (d)
. Hatching Preoviposition Oviposition
Treatment laid per female rate (%) hundred eriod (d) eriod (d) ) ‘

adult (grain) eggs (mg) p p Iiff Female /i Male
A a1 13702426952  99.1:09a  82+1.7a 55+1.7a 6.8t1.7a 134+23a 124+£24a
Self-made
solution [
AfEFWT  1217.243740b  983+1.3ab  7.8+12ab 55+1.7a 6.2+1.5ab 12.7+2.1 ab10.4=1.8
Self-made b
solution Il
5% R K 1163.7+£304.7 b 98.24+2.1b 7.4+1.0b 5.1£1.4 ab 6.1+1.7b 11.9+2.1b 10.2+2.5
5% Sucrose water b
10%HE 25 K 1162.5+539.7 b 98.0+4.5b 7.7£1.6 ab 5.2+3.1 ab 6.0£3.4b 11.9+3.2b 10.3+4.5
10% Honey water b
K 7&K 719.84285.6c  96.6+3.2 ¢ 6.8+1.5 ¢ 4.8+13b 41+1.1c  94+1.7¢ 9.542.5b
Sterilized

distilled water

F PR bR R, [RISVBURE S AR A A NG TR R 22 Tukey LK HTE P<0.05 /K2R B3, £ 2 [H.

Data are mean+SE, and followed by the different lowercase letters in the same column indicate significant differences at

P<0.05 by Tukey test. The same as table 2.

MERSCRHUCES 4 FE FRIBUR T H T B 1R
R HARMRL, 2290877 B HT 3 d 7 IR, B

B, ANTEE SR T R ME R U R A 2

KIGHI =00 8 2w T K28 WKL HE (P<
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& § 3307 0 10%%:%5 7K 10% Honey water
g5 00 ORI Sterilized distilled water
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Bl AREFRMNEMIREAMEA~NEMNZMN
Fig. 1 Effects of different nutrition solutions on daily oviposition of single female of Spodoptera frugiperda
Bl bR, A B A AR E/NE F R R AR #2257 3% (P<0.05, Tukey ¥EKE ).

Data are mean+SE, and histograms with different lowercases letters indicate significant differences
between different treatments (P< 0.05, Tukey test ).
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B AN [R] B 57 90 RN Z& 08 7K % B 3t 50 7% Ik 1) AN FE BB T T MR S K B (51.2+

B & B O T i R (P>0.05), £ AL FEDN 5L 0.7) mm, BEKTHHERKII (45.4£1.3) mm
KAEREAPMLES 3 R ML, HEHH (P<0.05 ). 5%JEREK (42.0+1.1 ) mm ( P<0.05 ).

2 AREFRLENE M REIPE

Fig. 2 Ovaries of Spodoptera frugiperda treated with different nutrient solutions

A AFIEFRE LA, B, ARSI TR, C. S%IEM/KANEE; D. 10%MH 8 KA 7 ;
E. KEZERMKALHE (20%), a: BEWifd; b: BIKL,
A. Self-made nutrient solution I treatment; B. Self-made nutrient solution Il treatment; C. 5% Sucrose water treatment;
D. 10% Honey water treatment; E. Sterilized distilled water treatment (20x). a: Fat body; b: Eggs.
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10%0 % 7K (41.3£1.1 ) mm ( P<0.05) FIKHH
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FRW T kBN BT R (38.6+1.5) mg, WE
FETARIERBT (33.6£0.9) mg (P<0.05),

5%JHEMEK (28.8+0.8 ) mg (P<0.05), 10%!4%
K (30.3+1.1 ) mg ( P<0.05) Fl K & 7& 18K

(23.742.0) mg (P<0.05); EFH 1. EFRE
I 5%FEHE KR 10%06 2 7K B s 14 5 82 3331y
(17.9£0.4 ), (16.3£1.1), (17.1£0.5 ) F1 ( 17.0+
0.6 ) mg, B FMALBRIE] JR A E & 22 7 A 8
=, WRESGTKEZEBKLEHE (11.4+£1.2)
mg (P<0.05) (£ 2).

R2 TRAEFBHNEMEREARIVER TR

Table2 Effectsof different nutrient solutions on ovaries development of Spodoptera frugiperda

Ab GREKE (mm) PRELHH (mg) felitkE# (mg)
Treatment Ovarian length (mm) Ovarian weight (mg) Fat body weight (mg)
FIflE 7% T Self-made solution [ 51.2+0.7 a 38.6x1.5a 17.9+0.4 a
FIlE 32 T Self-made solution II 45.4x1.3 b 33.6£0.9 b 16.3+1.1 a
5%JAE 7K 5% Sucrose water 42.0+1.1 ¢ 28.8£0.8 ¢ 17.1£0.5 a
10%!14 %8 7K 10% Honey water 413+1.1¢ 30.3+1.1 be 17.0£0.6 a
K7 IK Sterilized distilled water 37.7£1.2d 23.7£2.0d 11.4£1.2b
IR

3 itig

24 H L s b 7808 S AR A
A ar BA B IEEN, W B R
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Hh SRR D SR B TC N, S5 A (2021 )
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S 2 [P 5 7 SR IR A L A R 5 A S
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