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Fig. 1. Percent emergence of Closterocerus okazakii at 25°C
after the pupae were stored at 7 or 10°C for 0 to 7 weeks.
Regression lines are drawn for those relationships where p <
0.01. 7°C (*) y = - 1.347x* — 4.579x + 98.10, R* = 0.9608;
10°C (°) y = - 3.868x + 99.54, R* = 0.7030.
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Fig. 2. Length of the pupal stage of Closterocerus okazakii at
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25°C after the pupae were stored at 7 or 10°C for 0 to 7 weeks.
Regression lines are drawn for those relationships where p <
0.01. A:7°C (@) y=7.269x +5.845, R*=0.9993; 10°C (O) y
= 7.041x + 5.899, R = 0.9994. B: 7°C (®) y = 0.2806x +
5.838, R*=10.7291; 10°C (O) no regression relationship.
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Table 1. Percent emergence and length of the pupal stage (X + SEM) of Closterocerus okazakii at 25°C after the
pupae had been stored at 7 and 10°C for 0 to 7 weeks *¥

Length of pupal stage Length of pupal stage
Duration of Percent emergence (storage duration included, d) (storage duration excluded, d)
storage (wk) 7C 10C 7C 10C 7C 10C
0 (ck) 97.8 £ 1.1 Aa 97.8+ 1.1 Aa 59+0.1 59+0.1 59+0.1Ac 59+0.1 Aa
1 90.4£0.4 Bb 95.1£0.9 Aa 13.1+£0.1 13.1+0.1 6.1£0.1Ac 6.1£0.1 Aa
2 83.1£1.2Bbc 94.0+0.8 Aa 204402 20.0+0.1 6.4+0.2Ac 6.0+0.1 Aa
3 79.3+3.5Ac 86.0£2.7 Ab 27.4+0.1 26.9+0.3 6.4+0.1Ac 6.1£0.3 Aa
4 56.0 £4.3 Bd 84.1 £4.2 Abc 35.1+£0.1 342 +0.1 7.1£0.1 Ab 6.2+0.1 Ba
5 43.1+3.8Be 83.3+£2.6 Abc 422402 41.1+0.2 7.2+0.2 Aab 6.1£0.2Ba
6 15.5+2.1 Bf 79.4 £3.3 Acd 494403 48.1+0.2 7.4+0.3 Aab 6.1£0.2Ba
7 1.7+ 0.6 Bg 69.5+3.1 Ad 56.8£0.5 553+0.3 7.8+0.5Aa 63+0.3Ba

* With 30 pupae per treatment, four replicates.

¥ Means within percent emergence and length of pupal stage (storage duration excluded, d) followed by the same uppercase letter are not
significantly different between 7 and 10°C (p < 0.05, #-test). Means within each column followed by the same lowercase letter are not
significantly different at p < 0.05 (LSD). Percentages of emergence were transformed to arcsine ./ prior to the ANOVA test.
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Table 2. Longevity, fertility, and host-killing capability (X £ SEM) of Closterocerus okazakii adults at 25°C after the
pupae had been stored at 10°C for 0 to 7 weeks *”

Duration of Longevity (d) No. progeny/female No. hosts killed/female
storage Female Parasitized/
(wk) n Female Male No. adults proportion  Parasitized  Feeding Total feeding
7°C
1 6 168+1.7Aab 14.0+1.4Aabc 141£15b 0.53+£0.07a 152+14b 122+15a 274+24b 13+0.2bc
2 8 16.8+1.5Aab 18.6+1.7Aa 114+£13bc 0.56+0.04a 125+13bc 108+ 12a 233+23b 13+0.1b
3 9 129+£12Abc 99+1.6Acd 69%13d 0.53+0.06a 86+15¢c 61+10b 147+24c 14+02Db
10°C
1 11 132+15Abc 147+1.7Aab 79+10cd 0.52+0.03a 92+1lc 124+17a 216+£24bc 0.9+0.1 cd
3 10 11.8+15Ac 11.1£1.8Abc 77+11d 0.52+0.03a 95+14c 103+19ab 198+32bc 1.0£0.1cd
4 9 108+13Ac 9.1+1.7Acd 63%11d 0.60+£0.05a 91+15¢c 108+18a 199+32bc 0.9£0.1de
5 10 49+12Ad 58+14Ade 6+2e¢ 0.02+0.02b 8+3d 13+3¢ 21£6d 05+0.1¢
7 9 1.1£01Ad 13+03Ae Oe — 0d Oc 0d —
Control 9 187+28Aa 174+17Aa 231+24a 0.60+0.03a 242+25a 130+2la 373+42a 2.0x02a

* One pair of adults was provided with 40-50 third instars of Liriomyza sativae and honey daily under 25°C, 14L:10D, and 65-85%

RH.

¥ Means of longevity followed by the same uppercase letter denote that there are no significant differences between sexes (p < 0.05,
t-test). Means in each column followed by the same letter are not significantly different at p < 0.05 (LSD).

2% 3. [ e el ] VR IHE A AN [ e A L IRF T B R I ARAE. 25°C Pz =gan ~ A IR BBt LaE
Table 3. Longevity, fertility, and host-killing capability (X + SEM) of female Closterocerus okazakii at 25°C after
the females had been stored and isolated from the hosts for various durations at 2 temperature regimes “”

Duration of

No. progeny/female

No. hosts killed/female

storage Longevity Female Parasitized/
(d) n (d) No. adults proportion Parasitized Feeding Total feeding
15C
10 12 12.8+£1.0bc 75+ 8bc 0.68+0.05ab 97+ 9bc 142%14ab  239%21bc 0.7£0.1c¢
20 9 140+1.6bc 74+12bc 0.68 +£0.04 ab 103+18bc  173%26a 276 £44 b 0.6+0.1cd
30 12 112+14cd 50+ 9cd 0.70+0.10a 70+ 13 ¢ 135+21ab 206 +32bc 05%0.1cd
40 10 85+1.5d 23+ 7d  031%0.14c¢ 28+ 8d 58+15¢ 86+23d 0.4£0.1de
50 5 8.0£2.5d 14+11d 044+0.17bc 18+13d 55+25¢ 73+36d 02+0.1e
25C
10 19 163£09ab 91+ 7b 0.53£0.04ab 113+ 9b 124+ 90 238 £ 14 be 1.0£0.1b
15 12 133£1.0bc 60+ 7c 0.21+0.08 ¢ 75+ 10c¢ 117+ 9b 192+ 18¢ 0.6£0.1cd
Control 9 18.7+2.8a 231+24a 0.60+0.03ab 242+25a 130+21ab 373%42a 20+02a

* Female wasp was provided with 40-50 third instars of Liriomyza sativae and honey daily under 25°C, 14L : 10D, and 65-85% RH.
¥ Means in each column followed by the same letter are not significantly different at p < 0.05 (LSD).
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Fig. 3. Daily oviposition and host-feeding patterns of female Closterocerus okazakii at 25°C after the pupae had been

stored for various durations at 2 temperature regimes.
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Fig. 4. Daily oviposition and host-feeding patterns of female Closterocerus okazakii at 25°C after the females had
been stored and isolated from the hosts for various durations at 2 temperature regimes.
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The Influence of Storage Temperature and Duration on the Fertility and

Host-Killing Capability of Closterocerus okazakii (Hymenoptera: Eulophidae)'
Ching-Chin Chien** and Shu-Chen Chang?

Abstract

Chien, C. C. and S. C. Chang. 2010. The influence of storage temperature and duration on the fertility and
host-killing capability of Closterocerus okazakii (Hymenoptera: Eulophidae). J. Taiwan Agric. Res. 59:289-298.

Closterocerus okazakii (Kamijo) is one of the dominant species in the parasitoids of Liriomyza sativae
Blanchard in Taiwan. In an attempt to increase the availability of the biological control agent of C.
okazakii, the influence of storage temperature and duration on this wasp was investigated. The results of
the investigation showed that there was a significant difference in the percent emergence between
0-day-old pupae stored at 7°C for 1-2 weeks (% emergences of 83.1-90.4%) and the control (%
emergence of 97.8%). However, the percent emergence did not decrease if the 0-day-old pupae were
stored at 10°C for 1-2 weeks. When the pupae were stored at 7°C for 1-2 weeks and the emergent
wasps were reared at 25°C with honey and host (L. sativae), the longevity and female proportion were
not significantly different from the control; but the offspring production, host-killing capability and
proportion host parasitized per fed were significantly decreased by 39.0-50.6 ~ 26.5-37.5 and 35.0%.
When the pupae were stored at 7°C for 3 weeks or 10°C for 1-4 weeks, the female longevity, offspring
production, and host-killing capability were significantly decreased by 29.4-42.2 ~ 65.8-72.7 and
42.1-60.6%, respectively, compared to those of the control. Adults (0-day-old) were fed only with
honey at 15 and 25°C for various periods for the study of storage conditions. After the end of the
storage periods, wasps were kept at 25°C  with both honey and hosts to evaluate their offspring production
and host-killing capability. The results revealed that offspring production and host-killing capability of
the wasps significantly decreased by 60.6—68.0 and 26.0-36.2% compared to those of the controls after
the adults had been stored at 15°C for 10-20 days and 25°C for 10 days, respectively. Daily oviposition
and host-feeding patterns of females after strage were different from the control. Long-tern storage of
pupae and adults of C. okazakii is not recommended. But if long-term storage is required, the best
storage condition is maintaining the 0-day-old pupae at 7°C for 1-2 weeks, followed by female wasps fed
with pure honey at 15and 25°C for 10-20 and 10 days, respectively. The best storage conditions for
wasp release as biopesticide are maintaining 0-day-old pupae at 7°C for 1-2 weeks or 10°C for 1-4
weeks; and female wasps fed with honey at 15°C for 10-30 days or 25°C for 10 days.

Key words: Closterocerus okazakii, Liriomyza sativae, Storage, Fertility, Host-killing capability.
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