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Abstract

Population biology of fruit-fly parasitoids in Thailand

The study of population biology of fruit-fly parasitoids requires information

on the results of these main objectives:-

1. Exploration of parasitoid from the natural population was done in the areas
untreated with insecticide. The parasitized fruit flies can not be distinguished at al}
from unparasitized ones by the external examination. Therefore, the appropriated
method for detection of parasitoids in this study is to collect the rotten fruit infested
with fruit flies and maintain them in the laboratory until the adult parasitoids emerge.
Examination of the following fruit : Artabotrys siamensis Miq., Ficus pubilimba
Merr., Syzygium samarangense, Luffa cylindrica, Psidium guajava Linn., Zizyphus
mauritiana Lamk., Averrhoa carambola Linn., Mangifera indica Linn., Spondius
pinnata Kurz, Pentace burnanica Kurz, Terminalia catappa Linn. from different
localities in Thailand indicates that the common parasitoid 1s Diachasmimorpha
longicaudata-like. However, Diachasmimorpha longicaudata, Biosteres arisanus,

Biosteres vandenboshi, Psyttalia incisi and etc. were also found with low density.

2. Method for rearing parasitoid, D. longicaudata-like, in the laboratory was
developed and successful more than 20 generations. Adult parasitoids were held in
the cage (30X30X30 cm.) at temperature of 25-29°C and 60-70% relative hurmdity
under fluorescent light (12L:12D) in the laboratory. Banana fruits were infested with
fruit flies, Bactrocera correcta. Infested fruits were held for 5-6 days or till the third-
instar fruit fly larvae were moulted then exposed to the parasitoid population.
Diachasmimorpha longicaudata-like is a solitary parasitoid. When more than one
egg were laid in an already parasitized host, only one survived. Both the host and the

parasitoid developed simultaneously but parasitoid development in early instar host



was limited. When the host reached pupa, the parasitoid developed rapidly (because
the host provided sufficient food materials). The achieved parasitoid lived under the
pupal skin. The emerged female parasitoid can either be mated or lay her egg
(without mated) into the host immediately. Female progeny developed from fertilized
(diploid) egg but male progeny developed from unfertilized (haploid) egg.

Similarly, rearing methods for D. longicaudata, B. arisanus, B.
vandenboshi and P. Incisi have been developed but these parasitoids are more

difficult to adapt to laboratory condition. They need further studies.

3. Studies of D. longicaudata-like in natural population were conducted on
the guava orchard at Nakompathom Province, central part of Thailand, where no
insecticide has been used. A total of 5075 D. longicaudara-like were collected. The
sex ratio of male : female was 3:4 (from the total 2026:3013). The main fruit fly
collected was B. correcta whereas B. c}érsalis occurred at low density throughout 2
years studies. Bactrocera correcta is the major pest of guava fruit. The number of 5.
correcta was associated with number of guava fruits. There was relationship between
the infestation of B. correcta pest and D. longicaudata-like parasitoid. The regression
equation of D. longicaudata-like number is described by no. parasitoids = 1.79 (no.
fruits) + 0.82(no. fruit flies/ fruit) - 16.48; (F=16.43; df = 1,186; P<0.01; R2 =0.15).

The number of B. correcta and D. longicaudata-like was not correlated
with fruit size and was also not correlated with fruit position (higher 150 cm. vs.
lower 75 cm.). However, D. longicaudata-like size was significantly different with
the fruit size (F = 17.05; df = 1,1337; P< 0.01).

Analysis of the data on habitat characteristics (eg. temperature, humidity,
rain and etc.) obtained indicated that fruit density was associated with the average
maximum humidity(r = 0.64; P< 0.01). The average maximum temperature was
important and correlated with parasitization (= 0.53; P<0.01) identified from a

natural population of newly emerged adult parasitoids. Although some physical



factors were not important, they were directly correlated with each others (eg.

temperature was correlated with humidity and rain).

4. Taxonomic determination of fruit fly parasitoids usually using
morphological characters is often difficult for non specialist. The potential of
polyacrylamide gel electrophoresis have been modified and used as a tool in
taxonomy. The results of the electrophoresis analysis of eight enzyme systems
(G3PDH, GPI, IDH, ME, MDH, MPI, PGD, and PGM) indicate that all of the enzyme
systems tested can be used to distinguish between species. This electrophoresis
technique also has been reliable means to investigate the complex species which has
been considered as useful information in search for superior parasitoid for the future

biological control program.
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Table 1. Natural host plants, host flies and parasitoids from several localities in

Thailand.
wall ¥iinvea unauLien Saniand13e
unaaunald (* WunNauLing)
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ndanih B. dorsalis . unslgy
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M3ian B. dorsalis D. longicaudata -like unslgy
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Tns B. dorsalis - AT
Ficus pubilimba Merr,
‘]m'l:i B. dorsalis D. longicaudata -like AFUNHI*
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2. ﬂ%’uﬂzqfnim1zs§0annazﬁﬂy1swa:n§ﬂmﬂmnauﬁuu D. longicaudata-like
21 Famsm@suesAnns wazdoaveuaudousiia D. longicaudata-
like WU ANNTOEY D, longicaudata-like Tao3smslhia 10% 11 uaz
Sariusausilaiudex 10 % figangil 25-29 °C AnudEm sz
60-70 % D. longicaudata-like ziiona13ludmesunnasiunald ila
B. correcta WWvasunaudouny Wandugisou Tumsdnmil dseunwas
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arnful)uudazseoe Taserdumade naztiuaswinuuasuma iy
o113 auRsERY ManwFiaveumasriunall urnsierduasvemasiy
wa ldflusuazinsizdlestuse  dledmuladiududuie fuzesnninasy

Taisveumasiumald (Fig. 1)
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Fruit fly
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Larvae Time Pupae 1™ Adult
+egg/larvae Harvae/pupae Parasitoid
parasitoid parasitoid

Fig. 1. Diagram of a parasitoid-fruit fly model.
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3.

HeruYiug ( Fig. 2)
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Fafitlelszum 2 15 uazlidurinlszanu 168-170 Au mavinnisguinudedia
wuuuaulou ¥ D. longicaudata-like TUBITUTIR NOATIHINVBISIUIY
unaudion madaadio 2062 : 3013 H3WAY : A0 = 3 : 4 A2 (Table 2) 91N
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Wuh nnuvewwasiunald ianmdusius laoassdudauna'ld (Fig. 3)
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Fig. 3. Variation in no. hosts and no. fruits.
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(F=16.43; df=1,186; P <0.01; R*=0.15)
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Table 2. Statistics recorded for fruit size kept for insect emergences for the whole

sampling pernod.
Fruit size no- o No. Ne. Wing Size Wing-Male Wing-Female
Fruit Host Male Female + + +
Collected Collected X T SE XX SE XX SE
{no. obs.) {no. obs.) {no. obs.)
large | 1840 | >27174 1127 1676 sasot 0011 | 3256+ 0.013 | 3505+ 0.012
(726) (354) (372)
Small 1706 | >19950 933 1337 3361+ 0013 | 31721 0015 | 35321 0.014
(613) (291) (322)
Towl | 3546 | >47124 | 2062 3013 3308+ 0.008 | azis+ 0010 | 3566+ 0.009
(1339} (645) (694}
One-way | F=17.05,dl.=1, F=17.42:df=1, |F=11.77dl=1,
ANOVA 1337 643; P=0.0001 | 692;
P=0.0001 P=0.0008
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$1uunnlil = 48.49 (TMINBE) - 858.82 + 48.49

(F=4.69; df=1,12; P < 0.05; R’=0.34)
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Fig. 5. Relationship between no. fruits and and minimum
temperature °C one month before collection.
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AW Aerums  SuaunuasTunalidena = 5.79 (%RHMAX) -526.01

(F=732; df=1,11; P< 0.011)
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1INQUMIIgATBNABY RoNUNA | BU (R = 0.53; P< 0.05) (Fig. 8)
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Fig. 8. Variation in no. parasitoid per fruit and mean max-temperature ("C) one
month before collection.
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4. Anmviavesuuaiion sazanuAuulsnRugnssuvesuuauiisuiia
D. longicaudata Taoinaiin Electrophoresis
NMINAUI enzyme systems  IASWAILUNANARIDINITUDY Harris UaY

Hopkinson; 1976 $UAY Steiner LAY Joslyn; 1979 Wl enzyme systems 8 5SUD ‘ﬁfl
dszTewfanseldlumsinmniaduunuuauon1§a seil

Glycerol-3-phosphate dehydrogenase (G3PDH)

Glucose phosphate isomerase (GPI)

Isocitrate dehydrogenase (IDH)

Malic enzyme (ME)

Malate dehydrogenase (MDH)

Mannose phosphate isomerase (MPI)

Phosphogluconate dehydrogenase (PGD)

Phosphoglucomutase (PGM)

WU enzyme Wa 8 TYUUATUANIAY gene 12 locus 5o lFdnsuunuuas
doulusedy species #199 107 uazuenanuAumlsmaRugassuntoly species
vsauaudou D, longicaudata 164

nInmsAnwanuAlsnawugassuvewuauiiousiia D. longicaudata-
like 91099 3A0gse unsilgy Uszarudsdus maeuy3 aseys uasnrdun @
1'Hﬂj) l‘lﬁﬂﬂlﬁﬂﬂﬁﬂcolon}r‘vm D. longicaudata 919 Hawaii A enzyme systems M
AR Ruesiwud polymorphism vesmaudiouvInianIauasTsdul (v
Tne) Trgegate 83.30% waznnlssvindisuiiamdgadie 33.30% (Table 3)
deusndnszimmedoyaveumauiivumamiionunlesiaud polymorphism Tao
W 9 "lﬂq-:ﬂ'.iﬁfayaﬁ,"afrmmﬁﬁmﬁ’u ﬁyaf'rzﬁawmiﬁ'ﬁ)y,aﬁﬁmﬂﬂmﬂmﬁmswﬁ
Huvessnudoumed Fuilu haploid () ilvlsennsveswaudoumeadiofin
210 8YELT uASUFY @335 uag Hawaii i lesaua polymorphism ganiinn
Jszmnssaniedems uazvaagluszauihunaieis 41.70% 1 direct-count

¥ ¥
mean heterozygosity ‘umuuaqmﬂu'ﬂaﬁmmmmnﬂﬂi:%msumﬁasm 0.028-0.070
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arnimmdszriesnadodalia1Aaa 0.032-0.119 wwzAf1 Hardy Weinberg

expected mean heterozygosity ‘uammmtﬁuuﬁmmmﬁﬂ1m]szz‘mnsﬁmﬁaud
fl [ bd

0.128-0.395 Faganwindseynsimaidlo Farmdaue 0.119-0.358 (Table 3) uansly

4 ' oV = A a ¥ AL oA

muims l¥deyammzlsernsusaudoumadionuniane selwadiuiiuye

- N 1
DOUAZTHUUYITIVU

o o . 1 .
Table 3. uaaulaiivua Polymorphism UazA1 Heterozygosity U99Useying

uuaaousta D. longicaudata-like 910 6 1INIANY colony 910 Hawaii

Population  Sample Percentageof Direct-count HdyWbg

size polyn:::::)hics* heterozygosity expected™*

AC Pool 128 333 0.044 0.142
Female 52 41.7 0.097 0.153

NPC  Pool 321 333 0.070 0.187
Female 178 41.7 0.119 0.153

PIC Pool 70 33.3 0.028 0.128
Female 26 333 0.073 0.129

KBC Pool 20 41.7 0.070 0.140
Female 15 333 0.093 0.119

SRC  Pool 61 583 0.038 0.203
Female 26 41.7 0.090 0.191
NRC  Pool 22 83.3 0.033 0.395
Female 13 833 0.032 0.358

HWC Pool 18 41.7 0.068 0.187
Female 14 41.7 0.092 0.193

* A locus is considered polymorphic if the frequency of the most common allele
does not exceed .95
** Unbiases estimate (see Nei, 1978)

o neifSouioy genetic distances (Table 4) Iat3Tvas Rogers, 1972
waz MAMANUFURUS ST IInguaasaIuIignd3 e phylogentic tree 917073

UPGMA (unweighted pair group method with arithmetic averaging) (Fig. 9) WU
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o

wwaudiowsiia D. longicaudata-like AT anTnoyse wasilyn Uszarudsdus
maeuy wazaszy fif identity uAAMIMIANAIAUAIEHIN 0.003-0.083
vazfilszmnnuaudouninuassiin (nlne) AU colonysnHawaii In21
WANFIIAY 0314 (Table 4-Female) dwvsapstlszamnsiunndaninlszsnss

AaMTIAuADUTaYINIT Av 0.5 Brousnvanifunuas species 14 ( Fig. 9)

Table 4.  1TA3 Genetic Identity (I) 48 Genetic Distance (D).

POOL

I\D 1AC 2HWC 3NPC 4NRC S5PJC 6SRC 7KBC

1AC 0.657 0.005 0.282 0.004 0.089 0.067
2HWC 0.518 0.664 0333 0.687 0.589 0.672
INPC 0995 0.515 0.291 0.007 0.09 0.044
4NRC 0.754 0717 0.748 0.247 0247 0.329
SPJC 0996 0.503 0993 0.76 0.093 0.053
6SRC 0915 0555 0914 0.781 0.911 0.156
JKBC 0936 0511 0957 072 0949 0.855

FEMALE

I\D 1AC 2HWC 3NPC 4NRC S5PJC 6SRC 7KBC

1AC 0.627 0.003 0353 0.004 0.083 0.046
ZHWC 0.534 0.641 0314 0681 0.638 0677
3NPC 0.997 0.527 0.362 0.012 0.082 0.038
4NRC 0.702 0.731 0.679 0.343 0385 0.422

S5PJC 0996 0.506 0988 0.71 0.091 0.054
6SRC 092 0528 0921 0.68 0.913 0.121
TJKBC 0955 0508 0963 0.656 0.948 0.886
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