DOI:10.6661/TESFE.2008022 A& E s2Formosan Entomol. 28: 293-304 (2008) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

The Influence of storage temperature and duration on Chrysocharis pentheus (Walker)
(Hymenoptera: Eulophidae) [Research report]

TR E IS ¥ KL A #/\i2 (Chrysocharis pentheus (Walker)) (BE# B: fii/ER) 2% & [HFEHS)
Ching-Chin Chienl* and Shu-Chen Changl
BREL* - RNEL
*BAMEEE-mail |[F chien@tari.gov.tw
Received: 2008/12/04  Accepted: 2009/01/20  Available online: 2009/02/01

Abstract

Chrysocharis pentheus (Walker) is one of the dominant species in the parasitoid complex of Liriomyza sativae Blanchard in
Taiwan. In an attempt to increase the availability of biological control by using C. pentheus, we investigated the influence of storage
temperature and duration on this wasp. The results of our investigation showed that there was no significant difference in the
percent emergence between 0-day-old pupae stored at 7 and 100C for 1 and 1~ 2 weeks, respectively (% emergences of 95.1 and
92.1-96.0%) and the control (% emergence of 98.8%). The host-killing capability and offspring production using pupae stored at 7
and 100C for 1 and 1-5 weeks and then reared at 250C with host (L. sativae) and honey had decreased by 79.3-96.4% and 86.8-
98.6%, respectively, when compared to the control. Adults (0-day-old) were fed only with honey at 15 and 250C for various periods
for the study of storage conditions. After the end of the storage periods, wasps were kept at 250C with both hosts and honey to
evaluate their capability for host-killing and offspring production. The results revealed that host-killing capability and total
offspring production significantly decreased by 62.3-79.6% and 73.6-90.9% when the adult wasps were stored at 150C for 10 ~ 40
days and 250C for 10 days, respectively. Daily oviposition and host-feeding patterns of all treated females were different from the
control. Since C. pentheus isn’ t suitable for storage and the wasps need to be stored in the process of propagation or release, we
suggest that better storage conditions are 0-day-old adults fed with honey at 15 and 250C for 10~40 and 10 days, respectively.
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Fig. 1. Percent emergence of Chrysocharis pentheus
at 25°C after the pupae had been stored at 7
or 10°C for 0 to 7 weeks. Regression lines are
drawn for those relationships where p < 0.01.
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Table 1. Percent emergence and length of the pupal stage ( X + SEM) of Chrysocharis pentheus 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 (storage
Duration of Percent torage duration included, d duration excluded, d
storage (wk) oercen emergencS (s oragcoa uration inc uoe ,d) Era ion exclude ) )

7C 10C 7C 10C 7C 10C
0 (ck) 98.8+1.3a 98.8 +£1.3a 6.7+0.1 6.7+0.1 6.7+0.1a 6.7+0.1a

95.1+1.6Aa  96.0 £ 1.7Aab 13.0£0.0 13.0£0.0 6.0 £ 0.0Ab 6.0 + 0.0Ab
87.4+45Ab  92.1+4.1Aab 19.6 £ 0.1 18.7+0.1 5.6 £ 0.1Ab 4.8+0.1Bc
88.0£3.5Ab  89.4 £ 3.9Abc 25.6+0.1 24.4+0.1 4.6 £0.1Ac 3.4+0.1Bd
64.2 £ 0.9Bc 76.0 + 2.5Acd 39.6+0.3 36.1+0.1 4.6 £ 0.3Ac 1.1£0.1Be
31.0+29Bd 62.3+£2.6Ad 53.4+0.3 42.7+0.1 4.4 +0.3Ac -7.7+0.1Bf
With 30 pupae per treatment, three to five replicates.

Means within each row followed by the same uppercase letter are not significantly different at 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 Jx prior to the ANOVA test.
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Fig. 2. Length of the pupal stage of Chrysocharis pentheus at 25°C after the pupae had been stored at 7 or 10°C for
0 to 7 weeks. Regression lines are drawn for those relationships where p < 0.01.
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Table 2. Longevity, fertility, and host-killing capability ( X + SEM) of Chrysocharis pentheus adults at 25°C after pupae
had been stored at 7 and 10°C for 0 to 5 weeks™?

Duration Longevity (d) No. progeny /female No. hosts killed/female
of storage  n Female Male No. adults female Parasitized Feeding Total  Parasitized
(wk) proportion [eeding
7C
1 10 76+11b 103+ 1.1b 20+9b  0.56+0.05a 25+11b  30+9b 55+19b 0.810.3bc
10°C
1 10 69+11b 3.0+04c 25+8b  0.56+0.06a 34+10b 3127 65+17h 1.1£0.2b
3 12 93+14b 58+1.0c 29+10b  0.22+0.07b 34+11b  41+12b 74£23b 0.8+0.1bc
5 12 61+L1b - 3+1b Oc 3+1b 9+3b 13+4b  02+0.1c
Control 11 218+13a 151+16a 220+32a 0.50+0.03a 243+35a 136+23a 358+48a 2.0+0.2a

V" 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.

9 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 Chrysocharis pentheus at 25°C after pupae had been

stored at 7 or 10°C for O to 5 weeks.
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Table 3. Longevity, fertility, and host-killing capability (X + SEM) of female Chrysocharis pentheus at 25°C after
females had been stored and isolated from the hosts for various durations at 2 temperature regimes”

Duration Longevity No. progeny/female No. hosts killed/female
of storage n (d) No. adults Female Parasitized  Feeding Total Parasitized/
G proportion feeding
15°C
10 12 118+11b 30+5bc  0.56 £0.04ab 39 + 6bc 45 £ 5be 83+9%c  0.9+0.1bc
20 10 119419 20+ 3bc  0.46 £0.02b 27 + 5be 47 £ 8be 75+13bc 0.6+ 0.1cd
30 12 92+15bc 24+4bc  0.69£0.04a 32 + 6bc 40 £ 9be 73+ 15bc 0.9+ 0.1bc
40 7T 127+12b 35+6bc  0.52£0.05b 46 + 8bc 70+ 7b 116 £ 15bc 0.6 0.1cd
50 1 58+13cd 15+6bc  0.43£0.12b 18+ 8¢ 33+ 9cd 51+15cd  0.4+0.1de
25°C
10 7 132128 58+13b  0.50 £ 0.08b 69 £ 14b 66+14bc 135+27b  1.1+0.2b
20 10 76+1.9cd 11+4c 0.1940.08¢ 15+ 5¢ 40+1lbed 55+16cd  0.3£0.0de
25 9 40£1.0d 0410.2c Oc 1+0.2¢ 8+3d 9+4d 02+0.1e
Control 11 219+13a 220+32a  0.50£0.03b 243+35a  136+23a  358+48a  2.0+0.2a

U Female wasp was provided with 40-50 third instars of Liriomyza sativae and honey daily under 25°C, 14L:10D,
and 65-85% RH.

9 Means in each column followed by the same letter are not significantly different at p < 0.05 (LSD).

SELEEED T
AR RIEIT(F 2661 T '
— IR Z BT BY) ~ W R R BT RS

T AR T 17 Z A5 P - 7R 5 B ~ T
JE BRI A LAR ~ S HE R e B )

JIEE LA ERE 1SR 2B o 1E 15 Hi 25°C
T2 10 $HEELHTRI NMER R ERE 3 em ~ 15

B A e 2 B o ARG BAS RS
A gAML S - KRV NE 0 Hifi
G > ROl FE IR EIRE 7 B 10T
TRATE 1 8 1~2 58 > HIERIFFES -
RIS R E o HFSEM LR 2 2 E T8
BOLAE RS o Al I R o
WHLE 7 B 10C PRITE 1 OEFE o MRS
i~ BOLAF F RO FIEEEE R IR
AWk 65.1~68.3 ~ 81.8~84.6 K 86.8
~90.9% ° FEEWEIFIE 10C THrF 3 B 5
W E o A R B e R % D
56.0 Bl 100% (R) - fiaimam » LR
/g0 HEmME > /E 7 B2 10C TUiAEE
{7 fE -

10 cm ZBHEE N - DUl aR Ry o IS
i K% 67.3 B1 29.5 [ (Chien and
Chang, 2008b) » {H#F 2R IEITE R 2 EE
NERBOLF ERE I - BB 15°C T
¥ 10~40 HZE 25°C THFF 10 Hi% »
HEILFH F BB B A 62.3
~T79.6% > HH 15 8RS B IR s /D
73.6~90.9% (F =) o KIMm#HEam - EELLIRE
WA AAE BT SRR R > M I T AN BT AT o

= PEZEE SR
SEAEABRAG SR AFAT G LR | el

I ER ARSI T 1% > HAEE ) ~ MEVELE R BdE

ORI ZE DN RN RN 7 SN

JELLHRY g 2R E - 299



Age of female after storage (d)
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The Influence of storage temperature and duration on
Chrysocharis pentheus (Walker) (Hymenoptera: Eulophidae)

Ching-Chin Chien'* and Shu-Chen Chang'

! Division of Applied Zoology, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung, Taiwan

ABSTRACT

Chrysocharis pentheus (Walker) is one of the dominant species in the
parasitoid complex of Liriomyza sativae Blanchard in Taiwan. In an attempt to
increase the availability of biological control by using C. pentheus, we
investigated the influence of storage temperature and duration on this wasp.
The results of our investigation showed that there was no significant difference
in the percent emergence between 0-day-old pupae stored at 7 and 10°C for 1
and 1~2 weeks, respectively (% emergences of 95.1 and 92.1-96.0%) and the
control (% emergence of 98.8%). The host-killing capability and offspring
production using pupae stored at 7 and 10°C for 1 and 1-5 weeks and then
reared at 25°C with host (L. sativae) and honey had decreased by 79.3-96.4%
and 86.8-98.6%, respectively, when compared to 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 hosts and honey to evaluate their capability for host-killing and
offspring production. The results revealed that host-killing capability and total
offspring production significantly decreased by 62.3-79.6% and 73.6-90.9%
when the adult wasps were stored at 15°C for 10~40 days and 25°C for 10
days, respectively. Daily oviposition and host-feeding patterns of all treated
females were different from the control. Since C. pentheus isn’t suitable for
storage and the wasps need to be stored in the process of propagation or
release, we suggest that better storage conditions are 0-day-old adults fed with
honey at 15 and 25°C for 10~40 and 10 days, respectively.

Key words: Chrysocharis pentheus, Liriomyza sativae, storage temperature,
storage duration, fertility, host-killing capability
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