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Message from the Editorial Team 

Happy New Year and welcome to 2016! While the New Year is often the time of the year that all of us pledge to 
commit ourselves to fulfill a resolution, many a time those resolutions tend to change. Over the years, AAR has con-
tinued unwaveringly to strive to meet the changing tides faced by the Agricultural Industry. Through scientific re-
search and its applications, we strive to better our services to benefit our Principals and clients. On behalf of our 
Director of Research, Mr Goh Kah Joo, we extend our wishes of success to all our clients and may our seedlings, 

clones and consultancy services aid your fruits of labour in reaping all rewards in 2016 and years to come.  

In this issue, we have selected two articles covering Pests & Diseases. The first, written by Goh Yit Kheng, provides 
an overview of his research in search of biological control agents against Ganoderma boninense. His efforts have 
reaped success with the discovery of a new mycoparasitic fungus with promising results, and we can only look for-
ward to what is to come in the near future. Our second article by Dr Teo Tze Min (Entomologist) presents her re-
search on the extent of damages inflicted by Metisa plana, one of the most common leaf eating pests found in oil 
palm plantations in Peninsular Malaysia. Estates prone to bagworm outbreaks would benefit from this paper as it 
highlights the increasing damage inflicted on the oil palm canopy as the insect matures, and hence stressing on the 

importance of early detection and timely treatment. Happy reading! 

All the Fruits of Tomorrow are in the 

Seeds of Today 
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Fungi growing on Ganoderma speciesé 
 
 Ganoderma, like many other fungi may harbour a 
wide range of mycophilic and mycoparasitic fungi. The 
term ómycophilicô was coined to describe consistent inter-
fungal or fungus-fungus associations, but the biology and 
mechanisms of these interspecific relationships are still 
unknown (Jeffries and Young 1994). These fungi can be 
categorized into a few common groups, namely neutral-
ism (the relations between two interacting species that do 
not affect each other), mutualism (the relations between 
two or more interacting species in which each individual 
benefits from others mutually), antagonism (one species 
benefits at the cost of another interacting species), com-
petition (equally detrimental interaction between different 
individuals or species), and mycoparasitism (non-mutual 
relationship between two fungal species, the parasite and 
the host, where the former benefits at the expense of the 
latter). Most of the fruiting body-inhabiting fungi reported 
in the literatures are from the order of Hypocreales 
(Ascomycetes) and followed by Tremellales 
(Basidiomycetes) (Gams et al. 2004). 
 
Examples of fungi found on some Ganoderma species 
listed below:- 
* Ganoderma lingzhi or G. lucidum (LingZhi) ï 

Cladobotryum semicirculare (Kirschner et al. 2007) 
and Xylogone ganodermophthora (Kang et al. 2010) 
were reported to be pathogenic toward medicinal 
Lingzhi mushroom. 

* Ganoderma philippii (Root-rot disease in Eucalyptus 
pellita) ï Mycoparasitic Phlebiopsis sp. (Agustini et 
al. 2014) reported as potential biocontrol agent for 
root-rot disease. 

* Ganoderma applanatum and G. carnosum ï Alber-
tiniella polyporicola, Hypocrea lacteal, Verticillium 
incruvum, and Trichoderma polyporum (Helfer 1991), 
were found living the two Ganoderma species alt-
hough the relations and functions of these fungi to-
ward the Ganoderma species are not known. 

 
In Taiwan and Korea, fungicolous or mycophilic fungi 
were reported to reduce Lingzhi production (suppress 
formation of fruiting bodies).  
 
In Eucalyptus pellita plantation, mycoparasitic Phlebiop-
sis species was found to suppress the growth of G. 
philippii.  
We are thinkingé is that possible for us to use the para-

sites or pathogens of G. boninense to suppress or control 
basal stem rot (BSR) disease? 
 
At AAR, we are working on fungi isolated from 
Ganoderma boninense (causal agent of basal stem 
rot in oil palms) and we believe these fungi can be 
potential biocontrol agents for controlling G. boni-
nense in the futureé 
 
A few potential fungi for biocontrol have been isolated 
from various substrates colonized by G. boninense start-
ing from year 2013 (Table 1), and much efforts are still 
being channelled into isolating more fungi associated 
with G. boninense.  

 
In year 2013, an unknown fungus was isolated from G. 
boninense pure culture (obtained from Ganoderma 
screening experiment done by Kok et al. 2013) and later 
this fungus was found to be a new species and was de-
scribed and named as Scytalidium parasiticum (Figure 
1A) (Goh et al. 2015). This was the first report of myco-
parasitic Scytalidium species on G. boninense in Malay-
sia. Scytalidium parasiticum was observed to suppress 
the growth of G. boninense in the lab and also reduced 
both Ganoderma incidence as well as severity in nursery 
trials (T4 G. boninense G8 isolate only vs T5 with both 
Ganoderma + S. parasiticum and T6 G. boninense G10 
isolate only vs T7 with both Ganoderma + S. parasiticum) 
(Table 2). S. parasiticum could be a potential biocontrol 
agent for G. boninense in oil palms. AAR has filed two 
patents, namely Malaysian and Indonesian Patents, on 
the use of S. parasiticum and its metabolites in control-
ling plant diseases. Field trials will be conducted in the 
near future to establish the efficacy of S. parasiticum in 
the oil palm ecosystem.    

 
In year 2014, Cladobotryum semicirculare was found to 
proliferate on G. boninense fruiting bodies (Figure 1B) 
(Marzuki et al. 2015). It, however, showed greater inhibi-
tion towards the growth of Rigidoporus sp. (rubber white 
root disease) than G. boninense (oil palm white rot dis-
ease). Results from laboratory studies showed that myco-
parasitic S. parasiticum inhibited the growth of G. boni-
nense better than C. semicirculare; hence, the decision to 
focus on developing S. parasiticum as biocontrol agent 
against basal stems rot disease.    

 
In year 2015, Bionectria and Ceraceomyces species 
were isolated from the substrates infected with G. boni-
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nense (collected from oil palm plantation), and Tala-
romyces and Penicillium species were obtained from 
rubber wood block (RWB) colonized with G. boninense 
(Table 1). Based on our preliminary observations, Bi-
onectria appeared to be antagonistic toward G. boni-
nense with capabilities of producing fungistatic com-
pounds at the contact zones, whereas, Talaromyces 
observed to be mycoparasitic with formation of contact 
structures on G. boninense mycelia. Further studies on 
determining the antifungal metabolites or compounds 
produced by both of these fungi will be useful to have 
better understanding on their mechanisms in suppress-
ing G. boninense. Cultures of both Bionectria and Tala-
romyces species are shown in Figure 1C and 1D, re-
spectively. Both Bionectria and Talaromyces species are 
still at the early stages of laboratory and nursery testing 
as potential biocontrol agents. 

Based on molecular, phylogenetic, and morphological ap-

proaches, the existing mycophilic fungal isolates can be 

identified and characterized. More in-depth studies are 

ongoing to determine the relationships between these fun-

gi and G. boninense. More nursery and field trials will be 

carried out to evaluate the efficacy and stability of these 

mycoparasitic or mycophilic fungi in controlling BSR due 

to G. boninense. Prior to field experiments, mass produc-

tion of the microbial inoculants will need to be optimised. 

We do hope with this and the expanding collection of 

promising candidates at AAR, we will be able to introduce 

this group of beneficial fungi into the oil palm plantations 

as an environmental-friendly control measure against BSR 

disease.     

Figure 1. (A) Pure culture of Scytalidium parasiticum; (B) Cladobotryum semicirculare on G. boninense fruiting bodies; 
(C) Colony of Talaromyces sp. on Petri plate; and (D) Bionectria sp. on medium.  

Source Origin Tentative ID Ref 

A Selangor Cladobotryum semicirculare 1 

A Selangor Trichoderma sp. 2 

B Johor Scytalidium parasiticum 3* 

C Selangor Bionectria sp. 2 

C Kedah Ceraceomyces sp. 2 

D Selangor Talaromyces sp. 2 

D Selangor Penicillium sp. 2 

Table 1: Source and origin of the fungicolous fun-

gal isolates associated with G. boninense 

Source: [A] G. boninense fruiting bodies, [B] G. 
boninense pure culture, [C] Substrates infected 
with G. boninense, [D] RWB inoculated with G. 
boninense.  
References: [1] Marzuki et al. (2015), [2] Un-
published Data. [3]  Goh et al., (2015)* (Filed for 
Malaysian (PI 2014702803) and Indonesian (P-
00201505847) Patents in 2015 (Patents Pending)  

Treatment* 

Disease Census or Scoring 

Disease incidence (%) Disease severity index (%) AUDPCÿÿ 

(%) 

DRÀ 

(%)Ð 1 MATÿ 3 MAT 5 MAT 1 MAT 3 MAT 5 MAT 

T1 0 0 0 0 a 0 a 0 a 0 - 

T2 0 0 0 0 a 0 a 0 a 0 - 

T3 0 0 0 0 a 0 a 0 a 0 - 

T4 10 30 50 6.7 a 26.7 bc 41.7 b 102.5 - 

T5 0 30 40 0 a 15.0 ab 20.0 ab 45.0 56.1 

T6 30 70 90 21.7 b 45.0 c 75.0 c 188.3 - 

T7 0 10 50 0 a 5.0 a 41.7 b 44.2 76.6 

Table 2. Influence of Scytalidium parasiticum on Ganoderma disease inci-

dence and severity in nursery experiment.   
*Treatments: T1 ï control; T2 ï 
with non-inoculated rubber wood 
block (RWB) only; T3 ï with non-
inoculated RWB and S. parasiti-
cum (Sp) inocula; T4 ï with RWB 
inoculated with G. boninense G8 
only; T5 ï with RWB inoculated 
with G. boninense G8 and Sp 
inocula; T6 ï with RWB inoculat-
ed with G. boninense G10 only; 
and T7 ï with RWB inoculated 
with G. boninense G10 and Sp 
inocula. MAT refers to Months-
after-treatment.ĀĀAUDPC refers 
to Area under disease progres-
sion curve.  

[A]          [B]           [C]             [D] 
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BIOLOGICAL SERVICES 

The P&D/Microbiology Laboratory offers 
the following services: 
 
¶ Pure culture identification of bacteria 

(16S rDNA) or fungi (18S rDNA or ITS) 
via PCR target-gene approach. 

 
 
 
 
.  
 

¶ Identification of rodents via PCR target
-gene approach (CO1, CytB, 16S 
rDNA).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

For further enquiries, please contact:  
Dr Tasren Mahamooth or 
Dr Goh You Keng. 
 

E: aar_kdlab@aarsb.com.my. 
my 
T: 03-61517924/5/6/7/8 Ext. 444 



5 

Metisa plana Walker (Lepidoptera: Psychidae) is com-
monly known as a pest especially in the oil palm (Elaeis 
guineensis) estates of Malaysia. Basri, 1993 found that 
light defoliation (about 3.2%) by M. plana did not affect 
the yield but a moderate defoliation (about 10%-13%) 
can cause crop loss of 33%-40%. In a serious outbreak 
of M. plana damages of up to 50% will lead to losses of 
about 40%-47% or 10t/ha over two years (Norman and 
Othman, 2006). 
 
The characteristic of M. plana is it feeds on the oil palm 
leaf and attaches the pieces of leaflets as the outer cas-
ing for the caterpillar. The larva develops into a pupa 
and finally into an adult. Female adult M. plana remains 
within its pupal bag attached to the lower surface of the 
oil palm leaves. The male M. plana develops into flying 
moths. The female will attract the flying adult by emis-
sion of pheromone (Norman et al., 2010) and lays eggs 
within her pupal bag. When hatched, the offsprings will 
emerge from its motherôs pupal bag. 
 
Parasitoids and predators are a group of natural enemies 
towards bagworms and play an important role in reducing 
the number bagworms (Norman and Basri, 2010). Doli-
chogenidea metesae is the most common larval parasitoid 
of M. plana. Hyperparasitoids particularly Pediobius 
anomalus and Pediobius imbrues commonly are known to 
attack Dolichogenidea metesae (Norman et al., 1995). 

 
Information of a full life cycle of M. plana larva based on 
its feeding behaviour is important for a sound manage-
ment on this species. The weakness in the life cycle of M. 
plana can be determined and exploited for the control of 
this species. This information can be used to compare 
current practises against the life cycle of M. plana. It 
would allow for better understanding of the biology of M. 
plana for the purpose of pest management in the oil palm 
estates (Basri and Kevan, 1995). 
 
Methodology 
 
This study was carried out under lab conditions for 60 
days from May 2015 to June 2015 in the Entomology Lab 
of AAR. Bagworms were collected from an estate in Johor 
where bagworm outbreak was reported during that time. 

Bagworms were randomly collected from the field and 
transferred into a cage (30cm X 30cm X 75cm) and kept 
under lab conditions (25oc).Identification of the different 
types of bagworms was done. Larvae of M. plana collect-
ed were randomly measured for its case size to predict 
instar sizes. Larvae of living Metisa plana were randomly 
picked and placed singly in modified cylindrical petri dish-
es. Daily measurements of the M. plana outer casing 
length were recorded. Fresh pinnae measuring about 8 
cm X 3 cm was supplied to each bagworm daily. Observa-
tion of the eating behaviour of each M. plana on the pin-
nae was recorded.  
 
Parasitoids and predators emerging from the cage were 
collected and recorded. Identification of parasitoids and 
predators was done using keys from Norman et al., 1996.  
 
Results:  
Population of bagworms in an estate in Johor 
 
A total of 3124 Metisa plana were sampled and it domi-
nates the bagworm community from our sampling estate. 
There were other bagworms also collected: Pteroma pen-
dula, Mahasena corbetti, and Clania sp.. Figure 1 shows 
the percentage of bagworm species in our sampling. Im-
age 1-4 shows the different types of bagworm collected.  

Figure 1: Percentage of different types of bagworms from 

an estate in Johor 

 

The larvae collected from the estate can be categorised 

according to the different instar stages. Table 1 shows the 

Feeding Behaviour of Metisa plana Walker (Lepidoptera: Psychidae) in Lab Condition and 

size estimation at each life stages of wild population in an estate in Johor. 

Kevin Fernandez and Teo Tze Min. 
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Instars Length of M. plana No of Larvae 

1st 0.1 ï 0.2 7 

2nd 0.3 ï 0.5 601 

3rd 0.6 ï 0.8 789 

4th 0.9 ï 1.2 1222 

5th 1.3 ï 1.5 473 

6th 1.6 ï 1.9 32 

Table 1: Larvae collected from the estate categorized 

into predicted instar  

       1: Metisa plana                  2: Pteroma pendula               3: Mahasena corbetti                         4. Clania sp.  

Skeletonized area of 

the leaf surface 

Excision of the leaf 

 
 
 
 
 
 
 
 
Figure 2: Average defoliation area per day caused by 
different sizes of Metisa plana   
 
Minor defoliation of M. plana was recorded ranging from 
0.1 cm to 0.8 cm. The highest area of minor defoliation 
(0.54cm2) was caused by larvae of 0.8 cm in case size 
(Fig. 3). Major defoliation occurs from 0.2 cm to 1.6 cm 
sized M. plana. Highest recorded major defoliation 
(0.61cm2) is caused by larvae from the largest case size 
of 1.6 cm (Fig. 3).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Average area of defoliation per day caused by 
different sizes of Metisa plana 
 
Size predication of Metisa plana instars 
 
Figure 4 shows the predicted instar stages for a M. pla-
na larva. The instars are determined by the feeding be-
haviour of M. plana larvae. The average area of defolia-
tion increases from the 1st instar to the 3rd instar. How-
ever, there was a decrease in the 4th instar. Increasing 
defoliation is again seen at 5th and 6th instar. 

Image 5: Minor defoliation by M. 
plana caused by larva of case 
size 0.6cm  

larvae collected categorized into the predicted instars. The 

4th instar is the majority in our sampling. 

 

Area of defoliation caused by Metisa plana  
 
There are two types of defoliation which can be observed: 
minor defoliation (Image 5) which skeletonizes the surface 
of the pinnae, and major defoliation (Image 6) which excis-
es a hole on the pinnae.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A total of 178 of bagworms ranging from different lengths 
were used. The highest recorded defoliated area is 0.61 
cm2 for the M. plana at the length of 1.6 cm per day (Fig. 
2).  
 
 
 

Image 6: Major defoliation by M. 
plana caused by larva of case 
size 1.3cm  


