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Fitness of two Trichogramma species and one Trichogrammatoidea
reared on the eggs of the diamondback moth Plutella xylostella
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Abstract [Objectives] To study the feasibility of using eggs of the diamondback moth (DBM) Plutella xylostella as an
alternative host to C. cephalonica for Trichogramma, and determine feasibility of raising these parasitoids on the eggs of P.

xylostella. [Methods] Based on the life table analysis of population ecology, the parasitizing fitness of Trichogramma
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japonicum Ashmead, T. chilonis Ishii and Trichogrammatoidea hypsipylae Nagaraja on the egg of P. xylostella were studied
quantitatively. [Results] Life table parameters showed the net reproductive rate (Ro), intrinsic increase rate (rm), finite
increase rate (1) and mean generation time (T) of T. hypsipylae, were 9.10, 0.2177, 1.2432 and 10.1432, respectively, whereas
those of T. japonicum were 4.66, 0.1633, 1.1809 and 9.2532. Fecundity of T. hypsopylae was highest with 15.4 eggs laid per
female, compared with T. japonicum 10.0 and T. chilonus 8.9. On the other hand, the reproductive potential of T. chilonis on
DBM eggs was much lower than those of the other two parasitoids, whose r, and sex ratio (female/male) were as low as
0.0338 and 0.174, respectively. [Conclusion] The results revealed that T. hypsipylae and T. japonicum had much higher
preference for DBM eggs than T. chilonis. The fact that the intrinsic rate of increase (rn) of T. hypsopylae and P. xylostella
were so close (0.2177 for T. hysopylae and 0.239 for P. xylostella) suggests that the latter could be a suitable host for the
former. In contrast, the lower parasitic fitness of T. chilonis on DMB eggs was insufficient to sustain its experimental
population. We conclude that DBM eggs are not an ideal intermediate host for T. chilonis.

Key words Trichogramma japonicum, Trichogramma chilonis, Trichogrammatoidea hypsipylae, Plutella xylostella, parasitizing
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Table 1 Statistical results of Trichogramma chilonis, T. japonicum and Trichogrammatoidea hypsipylae emergence,
death and reproduction quantities in Plutella xylostella eggs
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PLER () FETH (X) EHED (K
Emergence quantity Death quantity Fecundity quantity
A & RENE (X — —
SR Date D:/elopm(enta)l R e
SPecies  onth-day)  time (0.5 d) Mo Rt M # Rt gy omm
Female Male Total Female Male Total Actyal Female
eggs eggs
T.j 6-29 16 11 1 12 0 0 0 0 0.00
17 4 13 29 0 0 0 121 56.13
6-30 18 21 17 67 13 13 26 60 27.84
19 7 11 85 18 12 56 208 96.49
7.1 20 2 9 96 9 17 82 47 21.80
21 0 1 97 4 7 93 16 7.42
7-2 22 0 0 97 1 3 97 0 0.00
23 0 0 97 0 0 97 0 0.00
/it
Total 45 52 452 209.68
ota
#i% 1 (Table 1 continued)
PLER () ETH (%) ETED (RL)
N Emergence quantity Death quantity Fecundity quantity
H RERE (X - -
SR Date D:/elopmfanta)l R rar
SPeCies  onth-day)  time (0.5 d) oo Rit # Rt gm omx

Female Male Total Female Male Total Actyal  Female

eggs eggs
T.c 16 11 56 67 0 0 0 0 0.00
e 17 0 9 76 3 35 38 107 15.90
18 2 15 93 8 28 74 20 2.97
[ 19 0 0o 93 2 14 90 0 0.00
20 1 6 100 1 0o o1 0 0.00
[ 21 0 1 101 0 6 97 6 0.89
22 0 0 101 0 3 100 0 0.00
[ 23 0 0 101 0 1 101 0 0.00
Téotll-l 14 87 133 1976
T.h 7-15 16 0 1 1 0 0 0 0 0.00
17 10 16 27 0 0 0 0 0.00
716 18 8 6 41 4 71 159 94.03
19 13 6 60 9 14 34 132 78.06
i 20 6 5 71 8 5 47 217 12833
21 14 2 87 10 5 62 75 44.35
18 22 1 2 90 17 2 81 210 124.19
23 2 0o 92 3 4 88 18 10.65
[ 24 1 0 93 2 1 9 32 18.92
20 25 0 0o 93 0 0o o1 3 1.77
26 0 0o 93 2 0 93 0 0.00
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Table 2 The reproductive properties of three parasitoids on Plutella xylostella eggs
- E KPEF it
1 S i 8 21 K S
ﬁﬁ A% Time A (X) Dail Ix Daily Dailyprogeny  mx  hkmx Xk
Species  Date .+  Developme surviv?/n oviposition  females laid
ntal time femalesg per surviving by adult
females females
Tj 6-21 I 0
| 16 45 1.0000 0 0 0.00 0.00 0.00
6-29
1 17 45 1.0000 121 56.13 1.25 125 2120
#5322 (Table 2 continued)
speg TR
®E kG i 82
BB . 3= i
ﬁﬁ: sgﬂ Time A ] ( X ) Dally Ix Dally pII'DOZI(:I}']/y Mx Ixmx Xlxmyx
Species Date pcket Developme surviving OVIPOSILION o oo faid
ntal time females per surviving 0ot
females y
females
| 18 32 0.7111 60 27.84 0.87 0.62 11.14
6-30
1l 19 14 0.3111 208 96.49 6.89 214 40.74
| 20 5 0.1111 47 21.80 4.36 0.48 9.69
7-1
1 21 1 0.0222 16 7.42 7.42 0.16 3.46
7-2 | 22 0 0 0 0.00 0.00 0 0.00
A
At 466 86.23
Total
T.cC 7-4 | 0
| 16 15 1.0000 107 15.90 1.06 1.06 16.96
7-12
1 17 11 0.7333 20 2.97 0.27 0.20 3.37
| 18 3 0.2000 0 0.00 0.00 0.00 0.00
7-13
1l 19 1 0.0667 0 0.00 0.00 0.00 0.00
| 20 1 0.0667 6 0.89 0.89 0.06 1.19
7-14
1 21 0 0.0000 0 0.00 0.00 0.00 0.00
A
att 132 2151
Total
T.h -7 1 0
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| 17 55 1.0000
e 1 18 51 0.9273 159 94.03 1.84 1.71 30.78
| 19 42 0.7636 132 78.06 1.86 142 26.97
[ 1 20 34 0.6182 217 128.33 3.77 2.33 46.67
| 21 24 0.4364 75 44.35 1.85 0.81 16.94
8 1 22 8 0.1455 210 124.19 15.52 2.26  49.69
| 23 4 0.0727 18 10.65 2.66 0.19 445
[ 1 24 2 0.0364 32 18.92 9.46 0.34 8.27
| 25 2 0.0364 3 1.77 0.89 0.03 081
20 1 26 0 0 0.00 0.00 0 0
fog 9.10 184.56

I H#E2IZ B 17582 Percent of daily surviving females ; my: 1Z5EM#EEZE B F 157 121 Average daily progeny females laid

by surviving females.
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Table 3 Comparison of reproductive properties of three parasitoids reared on Plutella xylostella eggs

i T KR
. . 39 BT I'*L_F T5E  mmakx PURRHE
Species A _ Sex ratio reproduiction n;;'g;ﬁ:}te Finite rate of ~ Mean generation
P No. of eggs laid P . increase (1) time (T)
by per female Po Q: 4 rate (Ro) increase (rm)
T.h 15.3818+1.5385a 0.591 1.4474 .1 0.2177 1.2432 10.1432
T.j 10.044441.3663b  0.464 0.8654 : 1 0.1633 1.1809 9.2532
T.c 8.8667+3.8530b 0.149 0.1609 : 1 0.0338 1.0343 8.1654

RKPBFENFENBEY Duncan’s EREZZRNNER , FAMEARTERTEE , FRTARTEREE (P<

0.05 )

Data followed by different letters indicate significantly different at 0.05 level by Duncan’s multiple range test.
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Fig. 1 Several laboratory biological parameters of three parasitoids reared on Plutella xylostella eggs
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Histograms with the same letters are not significantly different from each other at 0.05 level by Duncan’s multiple range test.
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