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Alphitobius diaperinus (Panzer) (Coleoptera: Tenebrionidae)

Use of Formaldehyde Incorporated with Propionic Acid to Control Lesser

Mealworm, Alphitobius diaperinus (Panzer) (Coleoptera: Tenebrionidae)
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Abstract: Lesser mealworm, Alphitobius diaperinus (Panzer) is an important insect pest of poultry farms which is
able to transmit several microorganisms and affect human health. The preliminary study of the life cycle of lesser
mealworm on chicken feed was performed under the laboratory conditions at 25.79 + 3.43°C and relative
humidity of 78.87 + 2.88%. The result found that the average development period of egg stage was 5.19+0.39
days, larval stage was 40-108 days with 8-11 instars, the pupal stage was 6.16 + 0.81 days and total life cycle
from egg to adult stage was 68.45 + 15.17 days. Formaldehyde and propionic acid are additives that commonly
used to control bacteria (e.g. Salmonella) and molds in animal feed. Therefore, the effect of formaldehyde
incorporated with propionic acid in the control of the eggs and 1% instar larva of lesser mealworm was
investigated. The result showed that the mixture of formaldehyde and propionic acid at ratio of 0.051:0.012,
0.068:0.016 and 0.085:0.020%a.i. affected eggs and 1% instar larva of lesser mealworm and the mortality of
those stages was first found on the 7" days after contacting chemical. The 100% mortality of eggs and 1% instar

larva was found from all ratio of those mixture at the 32" and 14" days after contacting chemicals, respectively.

Keywords: Lesser mealworm, Alphitobius diaperinus, chicken feed, formaldehyde, propionic acid

253
Copyright @ Journal of Agriculture, Faculty of Agriculture, Chiang Mai University. All rights reserved.



AN5ATINBAT 35(2): 253 - 261 (2562)

.

UNARLD: 7297 1N A/,oh/tob/us diaperinus (Panzer) fcqmLﬂuLLummmﬁmmmmﬂmlumimmﬂﬂ gty
W’]mm‘lﬁmmaﬁm'ﬁﬁm LL@vmwmmmmmmmmwmmwm mﬂﬂmf;\mmmmmwiﬂ A. diaperinus 1
anndiest RN g g 25.79 + 3.43°C AN TS LRAY 78.87 + 2.88% Tnaidnadneeunslinudd
szeizlaiade 1.30 + 046 1 szazvuaudl 8-11 58 11081 40-108 51 sze=dnui1$1a1197E 6.16 + 0.81 31 391
seazinanan ey udasndalding 68.45 + 15.17 4 uayluawsdad IFdnamuanswaiunan lafuas na

Insilefinuanasllietasiundnmaqdunisd Tngianizatnsdade Samonela sp. AniulAvinnmaaauans

D

sananalunisraunuiasdin A. daperinus Tnatinewmslnnanansefunailadiunsainsiilafindngau
0.051:0.012, 0.068:0.016 Uaz 0.085:0.020%a.i. WiadRIHARA DI IWNAL 3, 4 way 5 Alaniusaiuamsli s
naaeuruAaedinlusrell uavavezfauuenied 1 woinansnanvesinad lafiautunsatnadlefingmsdan
0.051:0.012, 0.068:0.016 uaz 0.085:0.020%a.i. Huasiensmeaaiadd inneluszer luazimeususeuszesi
1 fausidiadi 7 wasduidaans Inelussazlanudnanismnagegasenss 100 1unﬂ@”mwmm71' 32 U MASANETAaNT
nas luansfisrazvuaudadl 1 nudnanisnagegatenay 100 lunnsasuanii 14 fu udsdudagsuan
Weunan lafuaznaninsiilatin

b3

AdAty: Aoetll Hasnsuidles Apphitobius diaperinus 8nvneln Wafunanlas naalwsdilatin
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Alphitobius diaperinus (Panzer) (Coleoptera: Tenebrionidae)
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Figure 1.Lesser mealworm, Alphitobius diaperinus; egg (a), larva (b), pupa (c) and adult (d)

256



msldnadanadlassmiunsalnsiladinilanisaaunusasdin

Alphitobius diaperinus (Panzer) (Coleoptera: Tenebrionidae)

Table 1. Duration and size of various developmental stages of lesser mealworm, Alphitobius diaperinus
reared on chicken feed in laboratory condition at 25.72 + 3.43°C and 78.87 + 2.88%RH

Age Body
Developmental Range
Mean+SD Width (mm) Length (mm)
stage (Days)
(Days) Mean+SD Mean+SD
Egg 5.19 £ 0.39 (5-6) 0.50 £ 0.00 1.26 £ 0.07
Larva 57.10 £ 2.19 (30-94) - -
Instar 1 1.30 £ 0.46 (1-2) 0.40 £ 0.00 1.77 £0.09
Instar 2 5.63 + 1.63 (3-10) 0.69+0.48 214 +0.18
Instar 3 6.28 £ 1.30 (3-10) 0.46 £ 0.05 2.32+0.19
Instar 4 4.41 £ 0.96 (2-7) 0.51+£0.03 3.15+0.22
Instar 5 3.99 +0.82 (3-6) 0.69 + 0.05 4.15+0.43
Instar 6 0.94 £0.79 (3-7) 0.75+0.07 4.25+0.39
Instar 7 3.82+1.16 (2-8) 0.96 + 0.06 520+ 0.25
Instar 8 4.67 +£1.04 (3-8) 1.02 £ 0.06 5.58 + 0.33
Instar 9 5.87+1.78 (3-11) 1.39 £ 0.09 6.97 £ 0.48
Instar 10 7.76 £ 2.33 (2-13) 1.67 £ 0.09 9.04 +0.71
Instar 11 9.37 £1.70 (5-12) 1.67 £ 0.09 9.04 +0.71
Pupa 6.16 £ 0.81 (5-8) 2.27+0.18 5.69 +0.43
Total life cycle
68.45 +2.15 (40-108) - -
(Eggs - Adults)
Adult (longevity) 6.16 £ 0.81 (5-8) - -
Male at least 9 months at least 9 months 249+0.13 541 +0.29
Female at least 9 months at least 9 months 2.68 £0.15 5.99+0.38

Fovuans ansaRddasa iUl Wiiusmudunig
Ansadszelfaed Infqenduny nnsenelussalan
a &9/ d” My o/ al b %

naduillalddnaanidusuuaniEauiasndn way
NUAUNNNAANNINNN9AE 100 tla5idus wudndman
AN N YR THAN 0.051:0.012, 0.068:0.016
LAY 0.085:0.020%a.i. UIAFAIVHARNS T WINAU 3, 4

waz 5 AlanFusasuenunsin Buinisansaaslifogd

Tilusudt 7 eiiemsnnsenebenas 1.78 + 2.06, 3.57
+ 714 UAY 446 + 6.76 AMNAIFU Tl UANFANINA
A0/ (P>0.05) AU 14 §mentemneluszald
Lﬁm%ulﬂu%‘@ﬂ@% 43.75 + 10.26, 86.61 + 13.48 LAY
54.46 + 26.79 PNANL uaYIUTUT 28 §Msnnsmne
uszelifinduihionas 100 + 0.00, 97.32 + 5.36
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Table 2. Mortality percentage of egg stage of lesser mealworm, Alphitobius diaperinus controlled by different

dosages of formaldehyde incorporated with propionic acid in chicken feed

Mean percent lesser mealworm mortality (mean+SD) after days1

Dosage (kg/ton)

7 14 28 32
3
(0.051:0.012%a.i.) 1.78 £ 2.06¢C 43.75 + 10.26b 100 = 0.00a 100 £ 0.00a
4
(0.068:0.016%a.i.) 3.57 +7.14c 86.61 + 13.48a 97.32 + 5.36a 100 £ 0.00a
5
(0.085:0.020%a.i.) 4.46 £ 6.76C 54.46 + 26.79b 97.32 + 5.36a 100 £ 0.00a

' Means within the same row and column followed by the same letter are not significantly different at P>0.05 (LSD=14.52)

savieuitaaumng luenmseuas 22.32 + 5.36, 19.64
+13.83 Uaz 25.00 + 15.15 mua1au laelilAaw
WANANNN9ERA (P>0.05) el 7 Sumdsanniily
fudaruansuan uaziiesvaznansilil 14, 28 uaz
32 Fu wud1ewnsli A nandnsnau e suna i las
sanfunsalnsiiletin nnszAumudindudsnannd
AR Wueuiugeutesiadd inmeetnaany el
(100 wa3wdus) (mmaﬁl 3)
mnBauieuszndneszasle wazuuends

D

| g Ao A = |
1wudn wuausaealndei 1 dlantaniaetng
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N

safunsatnsiTefinlunaiidund naaReuende
7 1 flamamsatitsauysalnielu 14 Su e
srazlaflananeatinaanysallunan 28 41 uanad
Tusza 2119098097 i0 T Ao uNUNIUA 0 AN TH AN
Wafunan lassaniunsalnsilafinunnndnlumands
dou Geanansonylumenumemeaanaasing 7 iy
unaslsaf Ui liAnndunasluszaylddndaany
NUNTUFABANTFN °] IAANINTre A NUaUNIN 1
nsldfnariuaulaeanlaflunisaauannenuin
29 ludinuesqne (WalWanl wazAnly, 2560) ATHaa
waan W lunszifen (Fauans uaslezassod, 2558)
Wusy Ineannnisdnen ldaesnanwils (Tribolium
castaneum) 184 Scheff (2016) WU Naa TN AL e
fnganssnlunisaiuarsmiiaainaeuialivasnig
nsld el laR AR mAnsoyite uasanizienii
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Alphitobius diaperinus (Panzer) (Coleoptera: Tenebrionidae)

Table 3. Mortality percentage of larval stage of lesser mealworm, Alphitobius diaperinus controlled by

different dosages of formaldehyde incorporated with propionic acid in chicken feed

Mean percent lesser mealworm mortality (mean + SD after days)1

Dosage (kg/ton)

7 14 28 32
3
(0.051:0.012%a.i.) 22.32 £ 5.36b 100 £ 0.00a 100 £ 0.00a 100 £ 0.00a
4
(0.068:0.016%a.i.) 19.64 + 13.83b 100 £ 0.00a 100 £ 0.00a 100 £ 0.00a
5
(0.085:0.020%a.i.) 25.00 £ 15.15b 100 £ 0.00a 100 £ 0.00a 100 £ 0.00a

' Means within the same row and column followed by the same letter are not significantly different at P>0.205 (LSD=8.88)
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