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ABSTRACT 
In 1992 and 1993 surveys were undertaken to assess the establishment 

of Diadegma se..miclausum, a larval parashoid of Plutella xylostella, in Benguet 
and Mountain Province. From 1990 to 1992 a total of 161179 adult wasps and 
cocoons were released in these two provinces. In 1992 in all places visited the 
beneficial could be found indicating a suc-Gessful establishment. One year 
later, in November 1993, both the pest and the beneficial were found but in 
very low numbers. 

INTRODUCTION 

Cruciferous crops play an important role in the Philippine 
agriculture. Regarding volume and value of all planted vegetables 
c~bbage was in third place after tomato and eggplant in 1988 
(CE_NT~R FOR RESEARCH AND COMMUNICATION 1990). The 
cultivat~on of crucifers in the Philippines is concentrated in Benguet and 
Mountain Province in the Philippine Cordillera in Northern Luzon. In 
1980, from a total area of 7830 ha planted to cabbage in the Philippines 
........................ 

1 . This report has been made in the framework of the Philippine-German 

Biological Plant Protection Project (PGBPPP), a cooperation between Bureau 

of Plant Industry and Deutsche Gesellschaft fur Technische Zusammenarbeit 

(GTZ) GmbH, funded by the German Government 
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3372 ha or 43 % were located in _these 2 provinces. If all cu . 
crucifers are summed up the area increases to 4359 ha (CENr..l~vateq 
RESEARCH AND COMMUNICATION 1990, NATIONAL Fo~ 
AND STATISTIC~ OFFICE 1986). ~hile c~bbag~ (Brassica ~7e~StJs 
var. capitata), Chinese cabbag~ (Brasszca peki.nensis), mustard (Si ace_a 
alba), radish (Raphan_us satzvus v~r. nzger), ca~liflower (Bra:ap,s 
oleracea convar. botrytis var. botrytls) and broccoli (Brassica ol Sica 

Convar botrytis var. italica) are usually cultivated in higher ele e~acea 
• • h • • ) b f d b • vations 

petchay (Brasszca c znensis can e oun oth 1n low and h' , 
elevations. 

1&h 

However, the production of crucifers is hampered by va . 
pests attacking thes~ crops. The severest_problem is caused by P/;;~1~s 
xy/ostella (L.) (Lep1doptera: Yponomeut1dae), the Diamondback m J 
(DBM). Farmers are usually ~pplying insecticides every 5-7 days !d 
even this ca~not ens_ure suff1c1e~t co~t~ol of DB_M because of its 
resistance against a wide range of msect1c1des. Durmg the dry seaso 
of 1989 cabbage farmers spe~t as ~u~h as 18.5% of their total cas~ 
cost (13600.- Pesos/ha) on 1nsect1c1des as an economic study by 
VENTURA et al. (1993) indicates. To make pest control more 
affordable and to counter the rapidly increasing resistance of DBM 
against chemical insecticides two groups of researchers started in 1989 
and 1990 to evaluate the feasibility of biological control of DBM with 
the larval parasitoid Diadegma semiclausum (Hellen) (Hymenoptera: 
Ichneumonidae): one, the Philippine-German Biological Plant 
Protection Project (PGBPPP) and the other, the Philippine Council for 
Agriculture, Forestry and Natural Resources Research and 
Development (PCARRD) in cooperation with the Asian Vegetable 
Research and Development Center (AVRDC) and the Benguet State 
University (BSU). While the PGBPPP and the 
PCARRD/ AVRDC/BSU group were involved both in rearing and 
releasing of D. semiclausum, two other parties, the Department of 
Agriculture-Cordillera Administrative Region (DA-CAR) and the 
Highland Agricultural Development Project (HADP), a project under 
the DA, were supplied with the parasitoid by the 
PCARRD/ AVRDC/BSU group for field rel eases on their own 
(AMEND & MANGALI 1992, CARDONA 1992, POLKING 1992). 

Until 19_92_ no survey was conducted to pinpoint th~ areas 
where the paras1to1d has already been established and to review the 
efforts of these groups. 

A ,t,id, el al.: E.,tabluhme11I of Diadegmn semiclnusum (l/e/le11) (llyme11optera: 105 

1
;,,ntumo11/doe) /11 the Philippine Cordillera: Status in 1992 and 1993 

Survey 1992 

MATERIALS AND METHODS 

Data about the various release sites and the corresponding 
umbers of released Diadegma cocoons or adults were collected. 

~etween July _and_ November 1992 crucifer fiel~s in 7 out of 

13 rnunicipahues 1n Benguet, namely Atok, Bugu1as, Kapangan 
J(ibungan, La ~r~nid~d, Mankayan and. Tublay, Baguio itself and 3 out 
of 9 rnunicipahues m Mountam frovmce namely Besao, Bauko and 
Sagada were s1;1rveyed_. The ~el~t1on of surver 3:f was based on the 
•rnportance of its cruc1fer cult1vat1on and access1b1hty of the area during 
~ainy season. Pla~ts in sample fields were thoroughly searched for 
cocoons of D. semzclausum. If one or more cocoons were found in a 
field presence of D. semiclausum was noted and marked in a map. 

RESULTS AND DISCUSSION 

In Figure 1 data about release sites and released Diadegma are 
summarized. It also shows the location of the survey in 1992 and 1993. 

In all places visited cocoons of D. semiclausum were found. 
The time the survey was carried out was during the rainy season and 
early dry season 1992. This particular time is usually characterized by 
a low DBM population. Rain and fungal infections m~y often lead to a 
high mortality of DBM (RIETHMACHER 1991, POLKING 1992). 
The presence of D. semiclausum in all survey fields implies the ability 
of the parasitoid to survive times of low host population and adverse 
weather conditions. Comparing the original release sites from 1990 to 
1992 with the occurrence of D. semiclausum during the survey in 1992 
conclusions may be drawn about the dispersal ability of this insect. 
Although no releases at all were carried out in Tublay, Kapangan, 
Kibungan, Bauko and Besao cocoons of D. semiclausum were found in 
these municipalities. From these sites the nearest release sites were 
several kilometers away. 

The PGBPPP preferred to release adults of D. semiclausum in a 
ratio of two females to one male (AMEND & MANGALI 1992). 
Release of adults instead of cocoons was practiced because the sex ratio 
ff the ~eleased beneficials can be manipulated and furthermore adult 
tsects m the field cannot be attacked as easily as cocoons by predators. 
c~/ontrast PCAR:RD/AVRDC/BSU, DA-CAR and HADP released 
h 0d0I ns of D. semiclausum because cocoons are easier to transport and 
an e than adults (CARDONA 1992). 
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The PGBPPP re\eased the parasitoids weekl u"~ 
release sites over a penod of several weeks until / at Particui 
D. semiclausum appear~d to be established. The nuJbPulation !' 
released varied dependmg on the output of the rearin er of adu1~ 
AMEND & MANGALI (I 992) sugge~t that weekl g. Resu1t1 

covering the differ~nt development stages of DBM be~e~eleases a~) 
ones and are lead mg therefore to a faster establ • h 

th
an singJ 

beneficial. Toe J>CARRD/ AVRDC/BSU team releasiJ8 ment of th: 
three to four times in ~e fields of its cooperators ~hcoons at least 
cocoons released per site was depending on the a~e number of 
cabbage: for every 500 plants 200 cocoons wer a Panted With 
(CARDONA 1992). No information was available 0~ ~cofrmmended 
of releases of DA-CAR and HADP. e equencies 

Survey 1993 

MATERIAIS AND METHODS 

In November 1993 only fields along the Mountain Trail in the 
municipalities of La Trinidad, Atok and Buguias in Benguet and Bauko 
Sagada and Besao in Mountain Province were visited. ' 

RESULTS 

Hardly any larvae of P. xylostella could be found. Only in 
fields which were unsprayed and already harvested the larval population 
exceeded 0.05 larvae/plant. Accordingly, the Diadegma population 
was low. 

In most cases where DBM larvae were detected on plants also 
Diadegma cocoons could be found. 

DISCUSSION 

~xperiences from surveys in 1991 and 1992 showed that the 
popul~t10n of DBM increased right after the rainy season. In these 
years 1t was not possible to find fields with no larvae at all. T~e 
auth~rs' opinion is that the low population of DBM in. 1993 is 
contnbuted to D. semiclausum but unfortunately not sufficient da!a 
were c~llected during dry and ;ainy season i993 to prove this 
assumption. 

Amt"'1, el al.: &tablishmenl of Dlade1ma umlcklusum (Hellen) (llymenoplera: 
/chneumonidae) In the Philippine Cordillera: Sta1111 in 1992 and 1993 

la Trlntdad Atot I luguln I llriey_, j iatayen - . 1Z5Z5 

l'CAIID/AVIDC/ISU 10954 moo I 1131111 

DA·CAI . . I 16900 

IIAD' . ZIOOO 
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Figure 1. Municipalities included in the survey, release sites of the 
different agencies and number of cocoons or adult wasps of 
D. semiclausum 
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The close association of DBM laryae with Diadegma coc 
seems to indicate the ability of the bene~ctal to search for and fin3°ns 
pest even in times of a very low population level. the 

Further surveys are necessary _to follow the populatio 
dynamics of both P. xylostella and ~- . sem_z~lausum. The effectivenes~ 
of the wasp will greatly d~pend o~ its ab1l1ty to keep pa~e with a fas 
increase of the pest population starting from a low population level. t 
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