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Alternative foods for the rearing of a ladybird: Successive generations of
the Micraspis discolor fed on Ephestia kuehniella eggs and Brassica

campestris pollen
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Abstract: Micraspis discolor is one of the key predators in the rice agricultural system preying on a
variety of rice pests including thrips aphids leathoppers plant hoppers and larvae and eggs of
Lepidoptera and it also has potential for the control of brown planthopper. To obtain a suitable alternative
food for the rearing of M. discolor we used Ephestia kuehniella eggs and Brassica campestris pollen as food
for 4 successive generations and assessed the larval periods mortalities female rates female/male

weight; also the fecundity and female/male life span of the F, was compared among the two treatments.
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Ladybirds fed with the E. kuehniella eggs performed better than those offered B. campestris pollen: larvae

developed faster on E. kuehniella eggs than on B. campesiris pollen in each generation; the F, ~ F,

generations of M. discolor fed with E. kuehniella eggs had a higher rate of females than those given pollen

(38.46% ~41.07% vs 50.75% ~55.56%)

and the newly-emerged adults fed with E. kuehniella eggs

were heavier than those maintained on B. campestris in each generation. The pre-oviposition period of M.

discolor on B. campesiris pollen was about two fold longer than on E. kuehneilla eggs in F, whereas the

latter were more fecund than the former in the first 30 days; the female and male adults in F, fed with the

E. kuehniella eggs had a longer life span than their counterparts offered pollen. Based on the ladybird’ s

developmental and reproductive performance over successive generations FE. kuehniella eggs are more

suitable than B. campestris pollen as the alternative food in the mass rearing of M. discolor.

Key words: Micraspis discolor; Ephestia kuehniella eggs; Brassica campestris pollen; period; female rate;

weight; fecundity; life span

Micraspis discolor ( Fabricius)

(1 Nilaparvata lugens
( 1997) .
( 1985;
2009) .
( 1982; Afsana and Islam 2001)
( Cocuzza

et al. 1997) . Shanker et al. (2012)
( Rattanapun 2012) o
Ephestia kuehniella Zeller Lepidoptera

Pyralidae

( St-Onge et al. 2014)

) ( De
Clercq et al. 2005) .

Trichogrammatidae ( Bigler er al.
1987; Mandarawy et al. 2003; St-Onge et al.
2016)
et al. 1997; Honda et al.
2004; Molla et al. 2014)

Heteroptera ( Cocuzza

1998; Oliveira et al.

Kakimoto and Inoue (2005)
Haplothrips brevitubus ( Karny) o

Coccinellidae Harmonia axyridis Pallas

( Daumal et al. 1975; Schanderl et al. 1988;
2003) Adalia bipunctata (L.) ( De
2005)  Propylea japonica ( Thunberg)
and Matsui 2006 )

undecimnotata Schneider ( Schanderl et al.

Specty et al.
Clercq et al.
Semiadalia
1988)
Pharoscymnus semiglobosus Karsch ( Iperti et al.
1972)
et al. 1972)
Meneville ( Kato et al.

( Hamasaki

Coccinella decempunctata Linnaeus ( Iperti
Hippodamia  convergens Guérin—

1999 )

montrouzieri Mulsant ( Maes et al.

Cryptolaemus
2014) .

( Hodek and Honek
1996) .
( Kalushkov and
Hodek 2001) .
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1
Table 1 Catalog of the reported predation range of Micraspis discolor
Prey taxon
/
References
Order Super—/ Family Species
Sitobion avenae ( Fabricius) . Aphis
gossypii Glover. A. craccivora Koch.
1982; Omkar and Bind
A. nerii Boyd. . Brevicoryne
1993; 1995; Omkar and
brassicae ( Linnaeus) . Lipaphis erysimi
Pervez 2001 & 2002; Omkar et
Aphidoidea ( Kaltenbach) . Melanaphis bambusae
al. 2005; Chowdhury et al.
( Zehnter) | Myzus persicae ( Sulzer) .
2008; Islam et al. 2016.
Rhopalosiphum maidis ( Fich) . Uroleucon
compositae ( Theobald)
Hemiptera Herting and Simmonds  1972;
Dialeuropora decempuncta ( Quaintance & Baker)
Aleyrodidae Kumar et al.  2018.
1982; Samal and Misra
1985; Shepard and Rapusas 1989;
( ) Nilaparvata lugens ( Stal)
Delphacidae 1995; Begum et al.
2002; Islam et al. 2016.
1982; 1995;
( ) Nephotettix sp.
Cicadellidae Rattanapun  2012.
Thrips oryzae Williams 1982; 1995.
Thysanoptera Thripidae
Cnaphalocrocis medinalis Guenée-
1982; 1995.
Lepidoptera Pyralidae Chilo suppressalis ( Walker)
25 +1C L:D=16 h:8 h 75%
1 +5% o 5~7 /
1.1 o
2018 10 °
(19.6° N 110.7° E)
(18.9° N 109.6° E)
o 25 +1C (
L:D=16 h:8 h 60% +5% ) -20C
38 cm 42 em 120 4°C
. . (4% 10 d) .
1.2
35 mm 1.5 mm
0 25 +1C L:D=16 h:8 h
75 mm 1.5 mm 75% +5% F, o
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. F,
F,
1.3
GraphPad Prism 5
( GraphPad Software ) One-Way
ANOVA P <0.05
Adobe
Photoshop CS6 ( ) 5
2
2.1 F,~F,
F, ~F,
(P<0.05 1-F). F,
( : 68.42% vs 76.38%

© 38.46% vs 55.56%) F,
(P<0.05); F, F,

(F,: 66.67% vs 61.45% F;:
93.33% vs 83.08%)
(F,: 41.07% vs 50.75% F;:
51.85%) F, F,
(P<0.05); F,

39.29% vs

(84.75% vs 76.92%)
(58.00% vs 30.00%)
(P<0.05 2).

2.2 F,~F,
2.2.1
4 1~3
( 1-A B Q)
1 F,. F, (4.77 +0.83 d vs 3.66 +

0.82d P <0.05) 3 F,. F,
(4.77+1.09dvs3.98+0.62d P <0.05)
( 1-A C) 4 F,
( 1-D 6.43+0.88d) .
( 1-E
3.92+0.28 d 4.20 £0.67 d 4.64 +0.87 d
4.38 0. 67 d)
( 1-F P<0.05).

66.67% ~
93.33% . F, ~F, 38.46% ~
41.07% F, 58.00% . F,. F,
F, (P <0.05)
( 2.
2.2.2
4

1 .3 .4

( 1-A C D) 3.03 ~
3.33d 2.70~3.12d 4.98~5.20d 2

( 1-B

2.09~2.91d P<0.05). F, F,

( 1-E 4.17+0.75dvs4.70 +0.84 P<
0.05) .
K,
( 1-F 18.93+1.40 d).
61.45% ~ 83.08%
50.75% ~55.56%
F, 30.00% . F, F,
(P <0.05)
F3

Fl ’“F3

F, (P <0.05)
K, F,
(P<0.05 2),
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E.kuehniella eggs F, % B. campestris pollen F,

R B. campestris pollen T,

m E.kuehniella eggs F,

E E.kuehniella eggs F, m B. campestris pollen F,
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Total develop time of larvae and pupa

Fig. 1 Develop times of Micraspis discolor fed with Ephestia kuehniella eggs or Brassica campestris pollen in the
first (F,) to the fourth generation ( F,)
+ . (P >0.05) . Note: All values

were expressed as the mean = SD. The same lowercase letters above the bars represent there were no significant differences between

the data ( P >0.05) .

2.3 F, o Iy
F, ( 3) (2 161 +£19.32 d vs 147.40 £30.81 d 140.67 +
2 (P< 57.20 d vs 105. 17 £16. 53 d)
0. 05) 30d
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2 F, ~F, (%)
Table 2 Survival rates weight of newly-emerged adults and sex ratio ( % females) of Micraspis discolor in the

first (F,) to the fourth generation ( F,) of feeding with Ephestia kuehniella eggs or Brassica campestris pollen

(%) (%) ( mg) Weight of newly-emerged adults
Generation Foods Survival rates Percentage of females Female Male
68. 42 38.46 7.4 £0.70 Abe (5) 5.8 +£0.66 Bc (8)
B. campestris pollen
F,
76. 83 55.56 7.7 +0.86 Ab (35) 7.8 £0.89 Aa (28)
E. kuehniella eggs
66. 67 41.07 6.6 +0.87 Ac (23) 6.1+0.69 Ac (33)
B. campestris pollen
F,
) 61.45 50.75 8.1+1.11 Aab (34) 6.7 +0.59 Bb (33)
E. kuehniella eggs
) 93.33 39.29 6.9 +£0.48 Abc (11) 6.0x0.31 Be (17)
B. campestris pollen
F,
83. 08 51.85 8.5+0.72 Aa (28) 7.1x0.69 Bab (26)
E. kuehniella eggs
84.75 58.00 7.2 £0.59 Abe (29) 6.1+0.41 Be (21)
B. campestris pollen
F,
76.92 30. 00 7.8 £1.24 Aab (9) 7.3 +0.59 Aab (21)
E. kuehniella eggs
1 o
+ (P>
0. 05) o Note: The survival rate were the total survival rate from 1™ instar to the emergence the final

emerged adults divided by the initial number of 1™ instar are the survival rates. For the weight of newly-emerged adults ( mean = SD)
the same capital letters within the same row and the same lowercase letters within the column meant the data were not significant

different ( P >0.05) values in parentheses indicated the number of replicates.

3 F ( * )
Table 3 Reproductive parameters of Micraspis discolor in the second generation ( F,) of feeding with

Ephestia kuehniella eggs or Brassica campestris pollen ( means + SD)

(d) (d) (%)

Generation Pre-oviposition Fecundity Egg incubation period Egg hatch

F
’ 40.17 £5.23 a (6) 40.57+17.01 a (7) 4.50+0.53 a (3) 36.67 +24.22 a (3)

F, feeding with B. campesiris pollen

F7
k . 18.87 +6.33 b (15) 62.12£33.95a (15) 4.15+0.60 a (4) 40.72+12.89 a (4)
F, feeding with E. kuehniella eggs

30d o (P>0.05)
o Note: Fecundity was expressed as the first 30 day’s mean total oviposition. The lowercase within the same

column meant the data were not significantly different ( P >0.05) values in parentheses indicated the number of replicates.
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200 3
. m R. maidis (14.00 = 0.67 d) < A. gossypii
= ab (14.35+0.43 d) < A. craccivora (5.53 £0.87 d) ,
s 150F =p=
?’2 ! b
3
~ 100F
o
&
& sof
0 T T
Female Male Female Male °
bRy R SRR
E.kuehniella eggs B.campestris pollen ( F4 ) Omkar et al. ( 2005)
27 £1C 65% +5% 3
L (R. maidis A. gossypii A. craccivora)
( ) 0.63. 0.57. 0.64
Fig. 2 Longevity ( means +SD) of adult females and males Srivast d Omkar (2004)
rivastava an mkKkar
of Micraspis discolor in the second generation ( F,) of feeding
with Ephestia kuehniella eggs or Brassica campestris pollen M ;
ajerus et al.

(P
(2000) Majerus and Majerus ( 2000)

>0.05) . Note: The same lowercase letters above the bars

represent there were no significant differences between the

data ( P >0.05) .

Berkvens ( Kawauchi 1979) ,
et al. (2008)

Begum et al. (2002) Islam et al. (2016) F, F,
(

20.2+0.2d 19.20 +£0.83 d) F, F, N
o Omkar et al.
(2005) 27 £1C 65% 5%
R. maidis A. gossypit o
F, F,

A. craccivora 3
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2 F,

( Begum et al. 2002; Islam et al

2016)
30 d .
20 ~297 /
( Islam et al.
2016) ; 119 ~ 641
/ Islam
et al. (2016) o
Islam et al. (2016)
. F,
( Begum et al. 2002; Islam et al.
2016)
. F,
F,
3~4 ( Begum et al. 2002; Islam et al.
2016)
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