DOI:10.6660/TESFE.2000009 & EsFormosan Entomol. 20: 73-87 (2000) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Investigation on the Life History of Mallada basalis (Walker) (Neuroptera: Chrysopidae) and the
Effects of Temperatures on Its Developmen [Research report]

ERER (FEE . 55 ) EELERREEHERBZHE [(REBS]
Chia-Pao Chang
snE
*BaAEEE-mail :[E enemies@ms5.hinet.net
Received: 2000/01/12  Accepted: 2000/04/05  Available online: 2000/06/01

Abstract

Mallada basalis (Walker) is a well-known natural enemy of several agricultural pests. A series of investigations on the life cycle
of this insect were performed from 1993 to 1997 in the laboratory. The results indicate that the insect could complete an average of
10 generations in a year. The duration of each generation varied with temperature. On the average, the egg, larva, and pupa took
4.4,11.8, and 11.9 d to complete its stage, respectively. The life span of the female was 70.8 d, and that of the male was 76.9 d. The
insect needed 28.1 d to complete a life cycle. On average, each female adult could lay a total of 736.3 eggs with 13.7 eggs/d. Under
constant temperature from 15 to 30°C, the egg, 1st instar, 2nd instar, 3rd instar larval and pupal stages needed from 8.1t03.1d, 9.5
to3.1d, 71to22d, 80 to 34 d, 24.6 to 8.6 d, respectively, and time to complete a life cycle decreased with an increase of
temperature, with the shortest at 30°C. The threshold temperatures for eggs, 1st instar larvae, 2nd instar larvae, 3rd instar larvae,
and pupae were estimated to be 7.4, 9.5, 8.2, 4.1 and 7.9°C, respectively. The accumulated temperatures for the development of
eggs, 1st instar, 2nd instar, 3rd instar larvae, and pupae were 69.6, 70.0, 48.6, 88.3, and 193.8 degree-days(DD), respectively, and
completing a generation required 462.3DD. The effective temperature ranges, and high and low lethal temperatures were
determined to be 17 to 47°C, 51 and 6°C, respectively, for 1st instar larvae, 15 to 44°C, 46 and 6°C for 2nd instar larvae, and 15 to
43°C, 46 and 8°C for 3rd instar larvae. Female and male adults were active at 14 to 42°Cand 16 to 42°C, and the high and low lethal
temperatures for both sexes were found to be 50 and 6°C, and 49 and 9°C, respectively.
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Fig. 1. Duration of life cycles of Mallada basalis.
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Fig. 2. Longevity of Mallada basalis adults.

Fig. 3. Preovipositional, ovipositional, and postovipositional periods of Mallada basalis.
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Fig. 4. Fecundity of female Mallada basalis.
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Fig. 5. Fecundity of female Mallada basalis based on eggs per day.
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Fig. 6. Hatchability of Mallada basalis eggs.

Table 1. Effect of temperature on the development of each immature stage of Mallada basalis

Temp. Egg Larva Pupa Egg-pupa
() Duration (d) Duration (d ) Duration (d) Duration (d)
( develop. velocity/d) ( develop. velocity/d) ( develop. velocity/d) ( develop. velocity/d)
1 “instar 2 ""instar 3" instar

15 8.1£0.9 9515 71 +£03 8009 24.6 £ 0.8 57.3 £ 4.4
(0.1232) (0.1052) (0.1410) (0.1255) (0.0407) (0.0175)

20 6.2 £ 0.3 81 +£20 41206 5707 17.7 £ 0.3 418 + 3.9
(0.1618) (0.1230) (0.2439) (0.1758) (0.0565) (0.0239)

25 41 £0.2 51 +£19 2903 42+£0.38 11.4 £ 0.4 27.7 £ 3.4
(0.2500) (0.1965) (0.3425) (0.2381) (0.0874) (0.0362)

30 31+£0.1 31 £03 22205 34=%04 8.6 +0.2 204 £ 1.3
(0.3333) (0.3195) (0.4505) (0.2933) (0.1159) (0.0490)
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70.0 48.6 88.3 10~11
7.9 193.8 10
7.8
462.3
1993~1997 7.8
5,150.2 ( 8~15
) 15~30 15~43 41~46
462.3 46 )

Table 2. Linear regression equations between developmental velocity and temperature, and threshold temperature
and accumulated effective temperature for each immature stage of Mallada basalis

Stage Linear regression equation Threshold temp. for Accumulated effective
between growth velocity and development ( ) temperature. ( degree-day)
temperature
Egg Y = -0.1063 + 0.0144x 7.4 69.6
( r?= 0.9755%*)
Larva
1% instar Y =-0.1363 + 0.0143x 9.5 70.0
( r? = 0.9027**)
2"" instar Y = -0.1677 + 0.0205x 8.2 48.6
(r? = 0.9996**)
3" instar Y =-0.0464 + 0.0113x 4.1 88.3
( r2=0.9984**)
Pupa Y = -0.0403 + 0.0051x 7.9 193.8
( r? = 0.9832**)
Egg-pupa Y = -0.0164 + 0.00 21x 7.8 462.3

( r? = 0.9799**)
**Significant at 5% level.

7.8
Table 3. Accumulated effective temperature above 7.8 in the Miaoli district and no. of expected generations of
Mallada basalis

Accumulated effective Accumulated effective temp. Expected
Year temp. each year () per generation/egg-pupa generations
1993 5434.9 462.3 11.8
1994 5252.4 462.3 11.4
1995 4923.9 462.3 10.7
1996 5033.4 462.3 10.9
1997 5106.4 462.3 11.0
Mean 5150.2 462.3 11.1




6~15 42 16~36 17~41 9~8
42~47 47 44 45
6~17
41 45 45
6~14
9~16.5 14~42 16~42 40~50
36 37 36~44
37~43 44 43
Table 4. Effect of temperature on activity of Mallada basalis larvae
Temperature ( )

Activity 3" instar 2 "instar 1 *“instar
Chill coma 8.0+ 1.3 6.5+ 0.8 6.0 £ 0.6
Feeble movement of

antenna and abdomen 9.3 £ 1.0 8.8 + 1.0 9.3 £ 0.6
Feeble movement 15.3 £ 0.5 15.5 + 0.6 17.5 £ 0.8
Normal movement 24.3 £ 0.5 245 + 0.6 25.0 £ 0.5
Excessive movement 345+ 1.6 36.2 + 1.7 36.0 £ 1.4
Violent movement 41.2 £ 0.8 42.0 £+ 1.7 415 + 1.2
Heat coma 45.0 £ 2.2 475 + 3.9 45.0 £ 0.9
Heat death 458 + 2.3 48.5 + 3.9 46.0 + 0.9
Table 5. Effect of temperature on activity of Mallada baslis adults

Temperature ()

Activity ? g
Chill coma 6.3+ 1.4 9.0+ 0.9
Feeble movement of

antenna and abdomen 8.2 + 1.7 12.0 + 1.3
Feeble movement 142 + 1.7 16.5 + 1.1
Normal movement 195 + 0.8 20,2 £+ 0.4
Excessive movement 309 £ 1.7 33.3 £ 0.8
Violent movement 36.9 £ 0.8 375 + 0.6
Heat coma 446 £ 2.3 43.7 £ 1.4
Heat death 456 + 2.3 447 + 1.4
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Macrosiphum euphorbiae Homoptera 2000 4 5
19931997 ()
Table 6. Monthly temperatures from 1993 to 1997 ( )
Year  Jan. Feb. Mar. Apr. May June Aug. Sept. QOct. Nov. Dec.
1993  144£3.0 161+ 15 179+29 217+ 31 262+ 08 283t 19 299+ 03 296+ 04 277+ 13 232+ 17 211+ 23 16.4t 20
1994 154+£2.0 157+ 05 158+ 08 243t 15 254+ 0.7 28.0t 1.6 275+ 02 273+ 04 248+ 16 229+27 203t 14 19.4t 15
1995 144+02 134+ 15 163+18 217435 237+ 14 274+ 13 281+ 07 271+04 262+ 18 238+17 187+ 17 153t 17

1996
1997

150+ 14 13.9 15 175+ 15 18.1+ 26 230t 0.8 27.6t 0.4 28.1+ 02 276403 268+ 14 238+1.7 21529 159t 08
144+ 05 148t 22 185+ 1.1 216+ 01 24416 256t 20 273t 08 274+04 250t 21 234+18 204+ 14 191+ 21




Investigation on the Life History of Mallada basalis (Walker)
(Neuroptera: Chrysopidae) and the Effects of Temperatures
on Its Development

Chia-Pao Chang Miaoli District Agricultural Improvement Station, Council of Agriculture, ~ Miaoli, Taiwan, R.0.C

ABSTRACT

Mallada basalis (Walker) is a well-known natural enemy of several
agricultural pests. A series of investigations on the life cycle of this insect were
performed from 1993 to 1997 in the laboratory. The results indicate that the
insect could complete an average of 10 generations in a year. The duration of
each generation varied with temperature. On the average, the egg, larva, and
pupa took 4.4, 11.8, and 11.9 d to complete its stage, respectively. The life span
of the female was 70.8 d, and that of the male was 76.9 d. The insect needed 28.1
d to complete a life cycle. On average, each female adult could lay a total of
736.3 eggs with 13.7 eggs/d. Under constant temperature from 15 to 30 , the
egg, 1stinstar, 2" instar, 3" instar larval and pupal stages needed from 8.1 to 3.1
d,95t03.1d,7.1t02.2d,8.0to 3.4d, 24.6 to 8.6 d, respectively, and time to
complete a life cycle decreased with an increase of temperature, with the
shortest at 30 . The threshold temperatures for eggs, It instar larvae, 2™
instar larvae, 3" instar larvae, and pupae were estimated to be 7.4, 9.5, 8.2, 4.1
and 7.9 , respectively. The accumulated temperatures for the development of
eggs, 1%t instar, 2"¢ instar, 3" instar larvae, and pupae were 69.6, 70.0, 48.6,
88.3, and 193.8 degree-days(DD), respectively, and completing a generation
required 462.3DD. The effective temperature ranges, and high and low lethal
temperatures were determined to be 17 to 47 ,51 and 6 , respectively, for 1%
instar larvae, 15t0 44 ,46 and 6 for 2"%instar larvae, and 15 to 43 , 46 and
8 for 3" instar larvae. Female and male adults were active at 14 to 42 and
16 to 42 , and the high and low lethal temperatures for both sexes were found
to be 50 and 6 , and 49 and 9 , respectively.

Key words: Mallada basalis, life history, threshold temperature for
development, effective accumulated temperature, effective
temperature zone.

87



