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Effect of Temperature on the Biological Attributes of the Brown Lacewing

Micromus angulatus (Stephens) (Neuroptera: Hemerobiidae)
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ABSTRACT: This study was performed to investigate the biological characteristics of the brown lacewing Micromus angulatus (Stephens)
at four different temperatures (15, 20, 25, and 30°C) and 70 + 10% relative humidity under a photoperiodic regime of 16: 8(L:D) h. The
developmental threshold and effective accumulative temperature from egg to pupa for M. angulatus were 9.6 C and 270.3 day-degrees,
respectively. The developmental period of egg, larva, and pupa at 25°C was 4.4, 5.5, and 6.9 days. respectively. The longevity of an adult
female M. angulatus was 34.9 days. The oviposition period for M. angulatus was 28.7 days, in which it laid a total number of 515.2 eggs
during its life span. The maximum number of eggs laid by a female in a day was 54.8. Daily consumption by M. angulatus at 25°C was
18.9 1% instars, 47.2 2™ instars, 57.7 3 instars, and 91.0 adults of the glasshouse potato aphid, Aulacorthum solani. Therefore, M. angulatus
could be a promising biological control agent against aphids.
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U= ARMRIRLE|Eo|(Hemerobius humulinus), o3&}
220 |(Micromus numerosus), 227 lZA}F |20 |(Neuronema
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Table 1. Egg period and hatchability of Micromus angulatus at four different temperatures

Egg period (days) Hatchability (%)
Temperature No. of individual No. of individual
(C) 0. of individuals mean < SD o. of individuals mean 4 SD
observed observed

15 379 15.0 + 1.5a" 379 73.7+ 8.0 ns
20 563 7.3+0.7b 563 82.1+39ns
25 529 4.4+0.5¢ 529 83.0+3.2ns
30 554 3.3+0.4d 554 79.3 +£5.6 ns

YMeans with same letters within the same columns are not significantly different by Tukey's-Kramer test after one way ANOVA (p<0.05).
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Table 2. Mean (+ SD) developmental period (days) of Micromus angulatus at four different temperatures

Developmental period (mean + SD, days)

T:e?f ' of larval instar Pupa Larva to Pupa
1" 2" 3 Total
P S(Z - 2'68?:) 4(}71 - 227)a 5('3 - 2'17; 15441382 2%1'17:3%)7 : 38.0+3.6a
20 3(11 i 2;13)b 2(.3 i 2'26)b Z(ﬁ i 267)b 8.3+1.4b ! 1(;10: 404';‘b 193+ 1.8b
2 2(}? i 2'72)C 2(}? i 2’64)° l(i i 2'57; 5.5+ 1.5¢ 6(‘2 i gf)c 12.5+1.2¢
30 2(‘2 - (5)'31)d 1('2 - 2'3? l(i - 2'1? 42+04d 6('?1 - gf)d 102 +0.7d

"Means with the same letters within the same columns are not significantly different by Tukey's-Kramer test after one way ANOVA (p<0.05).

INumber of individuals tested.

Table 3. survival and emergence rates of Micromus angulatus at four different temperatures

T(efg;) - No (())fl;lsr;?‘l]\;;iuals = Survworshlzpn d(%) oflar\;i} tnstar E— Pupal survivorship (%)  Emergence (%)
15 50 92.0 91.3 97.6 82.0 87.8 72.0
20 57 94.7 96.3 96.2 87.7 88.0 77.2
25 49 95.9 93.9 97.8 91.8 97.8 89.8
30 56 94.6 100 96.2 96.2 86.3 78.6
we} 1.4~739 A1k 19§58 W77 = 15, 20, 25, 7P getar, 30°C o4 96.2% 2 71 =9kt sHAIRE ¥ d| 7] €]
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Table 4. Developmental threshold (DT) and effective accumulative temperature (ET) of Micromus angulatus

. . DT
Developmental stage Regression equation C) ET (day-degree)
Egg Y =0.0160X-0.1762 (R* = 0.998) 11.0 62.5
Larva Y =0.0113X-0.1039 (R* = 0.999) 9.2 88.5
Pupa Y =0.0082X-0.0748 (R* = 0.974) 9.2 122.0
Egg — Pupa Y =0.0037X-0.0357 (R* = 0.993) 9.6 270.3

Table 5. Mean (+ SD) oviposition and longevity of adult female Micromus angulatus reared on Aulacorthum solani at four different

temperatures
T(egf ’ No. Z;if:,;fuals P;:ggiip ?;:;g)n Ov1p021t211(})/151)per10d No. of eggs laid Female longevity (days)
15 21 13.6 + 10.7a" 106.0 + 43.1a 434.0 £250.3a 140.7 £ 45.7a
20 25 3.7+2.1b 52.9+19.5b 666.0 + 418.3ab 62.4 +17.7b
25 24 2.0£12b 28.7+9.0¢ 515.2 + 304.6b 34.9+7.4c
30 22 2.0+ 1.0b 183+7.7d 194.5 £ 171.7¢ 26.6+9.5d

"Means with the same letters within the same columns are not significantly different by Tukey's-Kramer test after one way ANOVA (p<0.05).
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Fig. 1. Daily oviposition patterns of Micromus angulatus reared
at four different temperatures.
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Table 6. Daily aphid consumption by Micromus angulatusat 25C

Daily aphid consumption

Bl g Aulacorthum solani Aphis gossypii
No. of individuals observed mean+SD No. of individuals observed mean+SD
™ 8 18.9+13.4 10 20.6+ 14.5
2™ 10 472+89 10 34.5+9.3
3 10 57.7+25.1 10 57.0+27.8
Adult 10 91.0+64 9 99.9 +£30.8
Ao 1617 %02 25 C 7} 714 o] Agksle Aoz Uehd A} A}
th 2R MR AR 50%E ARbshe 717R 15, 20,
25,30C ollA] 2124500, 30.0, 14.0, 8,00 ick. T2 we B AT R0 AT B A ) 2 o o] -
2Lz s dd ARt Fojx]A|uk A7 |7He: Zoj] 71& 7 (A3 PI006855)2 =383t At M= Sl
24|tk Ytk Aol AHg3 Micromus angulatus©) ‘574 A} 4125
Al g5k T4 (F) T A 28] A1 BAA A =9
ZmapEiKtaZolo] FINS FAR Uk

N ogE iz

0

18.9,47.2,57.7,91.0u}8], B3R R ES 7171+ 20.6, 34.5, 57.
99.9u}2|E ZAISHYITE AR 2ol TRl M. timidus 2] 75-5-
BIAGEE AR S5 1,2,38 95 L 430 247
33.9,77.7,100.4, 13.79}2] ¥4 31(Navi et al., 2010), M. australis
= AN AR E( Melanaphis sacchari)yZ 1, 2, 3% 51
KZ0] 7121294, 50.2, 56.3, 14.00H2] 2 A5} TK Vidya et
al., 2008). & LS| EIFXIGIE s A 5t v] sl oFZ-0 73-¢-
M. timidus®t M. australis 2t} Aoy, A4=9] A= M
timidus X0} 86.20}2], M. australis}t} 77.0u}2] = ©] Wol &
Ash= Aoz Uehdth 2y of 2|3t T Wil Al s
Holo] A7 Fiol whet 2ol 7} QLS 4= QLo Ae3t v
A FUR 2 20 A FLTE =719 o] Algel &fsiiA
7Fed Aoz Az

ool Aol Zare| WA EEol= 30T o] &2
2= R} 15C~25CAfo] o] 2wofA] Algka=r} woro, i
FHEE 9~11CR AF3] 52 Aoz Yepyt) Sato
and Takada(2004)0] SJSPA WgA-elolzlo] &3k M
linearis Q) 7%~ 10°C | 4] 559.97} 2 Aletsiclar 614311, Malais
and Ravensberg (1992)+= ¥1&2}2]&0]3(Brown lacewings)
o] 2152 o8 C 9] 2A1o] 4] THgo] 753tk @ A0 R Ho}
Ao A s ARk 542 AU AL Qe A o' kT

o o
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