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A Meridic Artificial Diet as a Supporting Meal for Locusta migratoria Rearing

Jin Kyo Jung*, Gwan Seok Lee’, Young Ho Koh?, Bo Yoon Seo’, Kwang Ho Kim', Youn-Ho Moon® and Sunggi Heu
Department of Central Area Crop Science, National Institute of Crop Science, Suwon 16616, Korea
'Department of Agro-food Safety and Crop Protection, National Academy of Agricultural Science, Wanju 55365, Korea
[Isong Institute of Life Science, Hallym University, Anyang 14068, Korea
*Bioenergy Crop Research Institute, National Institute of Crop Science, Muan 58545, Korea

ABSTRACT: A meridic artificial diet, including whole milk powder, wheat bran, maize leaf powder, and sucrose as the main nutrients,
was tested for rearing Locusta migratoria (Orthoptera: Acrididae). When locusts were supplied with only the artificial diet over their entire
life cycle, a second generation was not produced. The same result was observed when the diet was supplied daily and fresh maize leaves
were supplied every other day. However, when the diet and fresh maize leaves were supplied alternately every other day, four
generations of L. migratoria were produced. Fecundity in adults reared with the alternating diet was higher than that in adults supplied
with both the diet and maize leaves daily. These results indicate that this artificial diet could be used as a supplementary food for rearing
of L. migratoria.
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Table 1. Composition of a meridic diet used for rearing Locusta migratoria

Ingredient Amount %

Whole milk powder (Seoul Dairy Cooperative, Korea) 20g 13.20
Wheat bran (purchased from local market) 40g 26.40
Maize leaf powder (self-made after drying leaves at 55C) 20g 13.20
Sucrose (Samyang Corporation, Korea) 40¢g 26.40
Wesson’s salt mixture (Bio-Serv, USA) 125¢g 8.25
Ascorbic acid (Duksan Pure Chemicals Co. Ltd., Korea) 1.0g 0.66
Cholesterol (90%) (Wako Pure Chemical Industries Ltd., Japan) 15¢g 0.99
Methyl-p-hydroxybenzoate (Sigma-Aldrich, USA) 15¢g 0.99
Agar (Duksan Pure Chemicals Co. Ltd., Korea) 15¢ 9.90
Distilled water 750 ml
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Table 2. Developmental and reproductive characteristics of nymphs and adults of Locusta migratoria individually reared on maize leaves

at 30°C
Characteristics Data

Emergence rate of nymph (%)" 61.5
Nymphal period (day) 31.0 + 3.8 (24)*
Female ratio 0.57
Adult mating rate (%)* 63.3
Adult longevity (day) female 53.7+34.0

male 69.3+53.2
No. of egg pod laid per female 3.8+4.2
No. of egg per pod 544+12.8
No. of nymph hatched per pod 21.8+18.7
Hatching rate (%) 40.4+£329

*Thirty nine neonate nymphs and thirty pairs of adults were treated.

*Number in parentheses indicates the number of adult emerged.

Table 3. Developmental and reproductive characteristics of Locusta migratoria supplied with an artificial diet and maize leaves, up to adult

mortality

Diet supply type

Characteristics

Only artificial diet daily

Artificial diet daily, and maize Aurtificial diet and maize leaves

leaves every other day alternately every other day

No. of nymphs released 20
Replicates 3
Nymphal period (day)* 61.4 +3.0a (8)*
Emergence rate (%)° 133+7.6

No. of female emerged per cage 1.0£1.0
Female ratio 0.31+0.34
Total No. of egg pod laid 0

No. of egg pod laid per female 0

Total No. of nymph hatched -
No. of nymph hatched per pod -
Growth ratio -

32 30
1 1
32.442.5b (9) 28.5+1.2¢ (8)

28.1 26.7
4 5

0.44 0.63
3 4

0.75 0.80
0 63
- 15.8£5.9 (4)
- 2.1

ANOVA?£, 5, =470.47, P<0.0001. The means were compared with Tukey’s HSD test at 95% confidence level. Chi square test °x? = 5.89, P=0.0528.
*Number in parentheses indicates the total number of adult emerged in the treatment.

2 7] A5ol B YUY 23} oFF S=of Hlsf Ak
(Tables 2, 3). At 4= Q1 E ofu] Al oFZ =0 v]3 2.1 4]
Zz222 g9}

A d45tol QLFARRSE S5 U S e Wl
wjol AGOIA O EC] $BHEI AT AR YT 5
£ 95 0 712 o5l vla) A Weksr), Al 2t
ofl -9l 2ol fLoATHTables 2, 4). AFv]is =t 25}
o5 %, BB AT 2 REIE Aol YT, a4
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§Ich(Tables 2, 4). 2 AIH AT SALE-E 170 o 0.2 |
Moot up7HA 2 2 S R 4RI 7R 2L kg Al A
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(Table 4)
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Table 4. Developmental and reproductive characteristics of Locusta migratoria supplied with an artificial diet and maize leaves alternately
every other day through successive generations

Characteristics Generation

2nd 3rd 4th
Total No. of nymph released 41 106 260
Emergence rate (%)" 19.5 26.4 13.1
Female ratio 0.38 0.39 0.41
Total No. of egg pod laid 4 10 11
No. of egg pod laid per female® 1.33 0.91 0.79
No. of egg per pod® 33.5+54 (4)* 33.0+18.1 (10) 55.1+£28.9 (8)
Total No. of nymph hatched 106 264 442
No. of nymph hatched per pod* 26.5+18.0 (4) 26.4+19.4 (10) 31.4+£22.7(8)
Hatching rate (%)° 743 +£49.5(4) 69.7 +38.7 (10) 56.3+37.4 (8)
Growth ratio 2.59 2.49 1.70

Chi square test 2= 4.50, P=0.1054; ° = 0.16, P=0.9235. ANOVA °F; 1 = 2.63, P=0.0981, °F;15=0.15, P=0.8595, °F; 1o = 0.36, P=0.7027.
*Number in parentheses indicates the number of soil base oviposited.

Table 5. Longevity and reproductive characteristics of Locusta migratoria adults supplied with an artificial diet and maize leaves within
one cage

Diet supply type
Characteristics Atrtificial diet and maize leaves
alternately every other day

Both artificial diet and maize leaves daily

Introduced pair No. 10 10

Longevity (day) female® 52.2+23.1a 30.0 £ 15.8b
male” 31.3+12.6a 38.6 £25.7a

Total oviposition frequency* 15 5

No. of egg laid per pod® 417+ 11.6a 54.0 £25.9a

Egg hatching rate (%) 67.2+21.4a 39.8+21.1b

ANOVA?F17=6.10, P=0.0244;°F 15=0.65, P=0.4307;F 1= 2.25,P =0.1511;¢F; 15=6.15, P=0.0233. The means were compared between
the two treatments with Tukey’s HSD test at 95% confidence level.
*Chi square test %> = 5.00, P= 0.0414.

oA 21317 &k Table 5). 1, 427 902 o] 4= Fot B AR R ALEE 4 Qlrhi
ool Aol 2 o#%ow st EARGLS Holm  wekElRlT 2, AEA] To] YA R A7)0 AR
ABot B7A oF0] ARt AT Weo] TRk oF B AlEAel Wido} Al Ea AlEA] TR BoluA A
Zo] AAA 0.2 MEIA Hla AFE 0] ZFsSIA & ZH AW RS §AT 4 QS A0 BekE gl
S AR BN T4 glrks o] Ueherh(Table 3) FHARE o) B oF Weo] Wag Aow AT
wheba] 2 Aol N AE ABAR BRA O AR S S QUPHERE F AAAR U8 915 X8 RS0 Bad
@ ohAlviol® A g S Ik ARSI Tet B AR (UBAR AEFT0525%), 53| BEAAPL B e
o r* 28 81540 udz;o} ABUA 749 k5 S Allinoleic acid) -2 )52l AK linolenic acid)o] 2} 2H0.08~

o] 0.56%) RE=A] 3 @511, o] of] B af| Ao aLapaiAto] @+t

—% GAT S Q= A 0 &2 UERTh =tk B %9 tHDadd, 1960a, 1961b). & Z(sterol) A3

(Tables 3~5). o] ZAifo] whe} 2 At Al 7HEE JIFARE S5 AA5H0.03~0.08%) 751, AHE Foll= ZH 2 EHE
‘]

EZEX] 23} A Alof] I Q5 ok o] A I3 =9 T} cholesteryl acetate, HJEFA] EAE|E( G-sitosterol), dihydro-

292 Korean J. Appl. Entomol. 57(4): 287~295 (2018)



cholesterolo] %okl © & 0] 85 4= ¢lt}al X 1% ¢t Dadd,
1960b). BH4=3HE-0 A Z & @ A0} 710 U] 23H] B3R o]
efofl, x3Hg ehpohEol 247K (13~26%) B 8381 of7]of =
EH(glucose), AP (maltose), TH=2~(mannose), 2 F(lactose)
of 22 6] ThdRe}, o] &2|ary, Yl2~ERl(dextrin)
o) iR} 0]-8-2 = lthal st Dadd, 1960c). =
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