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Message from the Editori al Team

Happy New Year and welcome to 2016! While the New Year is often the time of the year that all of us
commit ourselves to fulfill a resolution, many a time those resolutions tend to change. Over the years, AA
tinued unwaveringly to strive to meet the changing tides faced by the Agricultural Industry. Through s
search and its applications, we strive to better our services to benefit our Principals and clients. On be
Director of Research, Mr Goh Kah Joo, we extend our wishes of success to all our clients and may our
clones and consultancy services aid your fruits of labour in reaping all rewards in 2016 and years to com:e

In this issue, we have selected two articles covering Pests & Diseases. The first, written by Goh Yit Kher
an overview of his research in search of biological control ag@#saatgaimst boninendes efforts have
reaped success with the discovery of a new mycoparasitic fungus with promising results, and we can or
ward to what is to come in the near future. Our second article by Dr Teo Tze Min (Entomologist) prese
search on the extent of damages inflidtetiday plan@ne of the most common leaf eating pests found in oi
palm plantations in Peninsular Malaysia. Estates prone to bagworm outbreaks would benefit from this
highlights the increasing damage inflicted on the oil palm canopy as the insect matures, and hence stres
importance of early detection and timely treatment. Happy reading!
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Ganoderma boninens\ rich source of its own enemies

Goh Yit Khertg Goh You Keng, Nurul Fadhilah Marzuki, Tan Swee Sian, Tung Hun Jiat, and Goh Kah Joc

Fungi growing otanoderma peci e s é sites or pathogeng=ofboninenge suppress or control
basal stem rot (BSR) disease?
Ganodermaike many other fungi may harbour a
wide range of mycophilic and mycoparasitic funigi. AAR, we are working on fungi isolated from
term omycophilicd was- Gapnodemeadioninengeausab agent di basat siems i
fungal or fungfisngus associations, but the biologyadnd oil palms) and we believe these fungi can be
mechanisms of these interspecific relationships otestill biocontrol agents for controlli@g boni-
unknown (Jeffries and Young 1994). These fungheasdben t he f ut ur e é
categorized into a few common groups, namely neutral-
ism (the relations between two interacting speciethatvdpotential fungi for biocontrol have been isolate
not affect each other), mutualism (the relations hetmeearious substrates coloniz&d byninenssart-
two or more interacting species in which each indyiftoah year 2013 (Table 1), and much efforts are st
benefits from others mutually), antagonism (one lspagieshannelled into isolating more fungi associate
benefits at the cost of another interacting speciesjitm@nboninense
petition (equally detrimental interaction between different
individuals or species), and mycoparasitsnut(radrin year 2013, an unknown fungus was isolatéd from
relationship between two fungal species, the pardsiteimenisepure culture (obtained fr@anoderma
the host, where the former benefits at the expensei@ehimg experiment done betkalk013) and later
latter). Most of the fruiting-lmidbiting fungi reportéds fungus was found to be a new species and was d
in the literatures are from the order of Hypoewmdled and named $sytalidium parasitic(fgure
(Ascomycetes) and followed by TremellA)eGolet al.2015). This was the first report of myco-
(Basidiomycetes) (Gatnal 2004). parasitiScytalidiurepecies of. boninensa Malay-
sia. Scytalidium parasiticwas observed to suppress
Examples of fungi found on seam®dermapecies the growth @&. boninenga the lab and also reduced
listed below: bothGanodermiacidence as well as severity in nursery
* Ganoderma lingzbr G. lucidum(LingZhi)i trials (T45. boninens@8 isolate only vs T5 with both
Cladobotryum semicirculieschner et al. 200Ganoderma + S. parasitianch T65. boninensgg10
andXylogone ganodermophtfioaag et al. 20103olate only vs T7 with BathodermaS. parasiticym
were reported to be pathogenic toward mgdiablel 2)S. parasiticuoould be a potential biocontrol
Lingzhi mushroom. agent foG. boninensa oil palms. AAR has filed two
* Ganoderma philigiootot disease Bucalyptuspatents, namely Malaysian and Indonesian Patents, c
pellith T Mycoparasitehlebiopsisp. (Agustini ethe use 0. parasiticuand its metabolit@scontrol-
al. 2014) reported as potential biocontrol aglerg fant diseases. Field trials will be conducted in th
rootrot disease. near future to establish the effic&ypafasiticum
* Ganoderma applanatmdG. carnosur Alber- the oil palm ecosystem.
tiniella polyporicola, Hypocrea lacteal, Verticillium
incruvumgndTrichoderma polypo(tielfer 1991)In year 2014 ladobotryum semicirculzaie found to
were found living the two Ganoderma specig®ldérate o. boninenskuiting bodies (Figure 1B)
hough the relations and functions of these fuiMpariki et al. 2015). It, however, showed greater inhi
ward th&anodermspecies are not known. tion towards the growtRigfdoporusp. (rubber white
root disease) th&h boninens@il palm white rot dis-
In Taiwan and Korea, fungicolous or mycophileas@ygResults from laboratadies showed that myco-
were reported to reduce Lingzhi production (sy@passsS. parasiticumhibited the growthGofboni-
formation of fruiting bodies). nensebetter tha@. semicircularneence, the decision to
focus on developiBg parasiticuls biocontrol agent
In Eucalyptus pellpéantation, mycoparasitibebiop-against basal stems rot disease
sis species was found to suppress the gro@th of
philippii In year 2013Bionectriamand Ceraceomycespecies
We are thinkingé i s t hwete isgated fsombhe subsfrabes infect®dviitie u s
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nense(collected from oil palm plantation)lads@d Based on molecular, phylogenetic, and morphological :
romycesand Penicilliunspecies were obtained frgsfoaches, the existing mycophilic fungal isolates can

rubber wood block (RWB) colonize@.vitminense yeniified and characterized. Makeptin studies are

(Table 1). Based on our preliminary obserBations,. . . , .
onectriaappeared to be antagonistic toatbni- o‘ﬁgomg to determine the relationships between these fi

nensewith capabilities of producing fungistatic ¥ofidS- boninensélore nursery and field trials will be

pounds at the contact zones, whefaspmyces carried out to evaluate the efficacy and stability of the
observed to be mycoparasitic with formation of caygaparasitic or mycophilic fungi in controlling BSR d
structures oB. boninengaycelia. Further studies enG. boninenserior to field experiments, mass produc-
determining the antifungal metabolites or COMRRKNEE the microbial inoculants will need to be optimis

produced by both of these fungi will be useful tWQaH% hope with this and the expanding collection
better understanding on their mechanisms in Su%%%sﬁs_in candidates at AAR, we will be able to introd
ingG. boninens€ultures of boBionectriandTala- 9 ’ '

romycespecies are shown in Figure 1C and 100ifegroup of beneficial fungi into the oil paim plantatic
spectively. BaBionectriandTalaromycespecies are as an environmertandly control measure against BSR
still at the early stages of laboratory and nurserydissiasg.

as potential biocontrol agents.

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

Source  Origin Tentative ID Ref Table 1:Source and origin of the fungicolous fun-

o gal isolates associated with G. boninense

A Selangor Cladobotryum semicirculz 1

A Selangor Trichodermsp. 5 Sou_rce: [A] G. bonin€insiéing bodle_ﬁ] G.

5 Joh Sevialidi i o boninenspure culturel][Substrates infected

onor cytalidium parasfiicum withG. boninense, [RNVB inoculated vith

C Selangor Bionectriap. 2 -

& Kedah Ceraceomycep 2 oninense. .
' Referenceft] Marzulet al (2015)2] Un-

D___Selangor Talaromycesp. 2 published Dat8] [Gotet al, (2015)Filed for

D Selangor Penicilliursp. 2 Malaysian (Pl 2014702803) and Indonesian (P

00201505847) Patents in 2015 (Patents Pending)

Table 2.Influence of Scytalidium parasiticum on Ganoderma disease inci-
*Treatments: Tlcontrol; T2

dence and Severity in nursery experiment. with nofnoculated rubber wood
_ _ block (RWB) only; M®ith non
Dlesize Cenzle o Solily inoculated RWB a&d parasiti-

Treatment* Disease incidence (%) Disease severity index (¢ AUDPEY DR cum(Sp) inocula; Tavith RWB

1MAT 3MAT 5MAT 1MAT 3MAT 5MAT (%) (%p inoculated with. boninensgs
only; TS5 with RWB inoculated

T1 0 0 0 Oa Oa Oa 0 ) :
with G. boninens&8 and Sp

2 0 0 0 Oa  Oa 0a 0 inocula; T6 with RWB inoculat-
T3 0 0 0 Oa Oa Oa 0 - ed withG. boninensé&10 only;
T4 10 30 50 67a 267bc 41.7b 1025 - | and T7i with RWB inoculated
T5 0 30 40 Oa 150ab 20.0ab 450 56.1 Wil L=l Gl Sy

' ' ' "~ inocula. MAT refers to Menths
T6 30 70 90 21.7b 450c 75.0c 188.3 - aftedreatmemAUDPC refers
T7 0 10 50 0Oa 50a 41.7b 442 766 to Area under disease progres-

sion curve.
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Feeding Behaviour bfetisa plan&Valker (Lepidoptera: Psychidae) in Lab Condition

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

Kevin Fernandeend Teo Tze Min.

Metisa plan&/alker (Lepidoptera: Psychidae) is &agworms were randomly collected from the field a
monly known as a pest especially in the ddgaibnttansferred into a cage (30cm X 30cm X 75cm) and ke
guineensjsestates of Malaysia. Basri, 1993 founditidat lab conditionse¢ptdentification of the different
light defoliation (about 3.29%).lplanalid not affecttypes of bagworms was done. Larvaglahacollect-
the yield but a moderate defoliation (abel®@%pP%d were randomly measured for its case size to pred
can cause crop loss of-38%. In a serious outbreaistar sizes. Larvae of liMegsglanawere randomly
of M. planalamages of up to 50% will lead to losspldd and placed singly in modified cylindrical petri di
about 40%7% or 10t/ha over two years (Normaresndaily measurements ofMhelanaouter casing
Othman, 2006). length were recorded. Fresh pinnae measuring about

cm X 3 cm was supplied to each bagworm daily. Obser
The characteristidvf planas it feeds on the oil paltion of the eating behaviour ofMaphanan the pin-
leaf and attaches the pieces of leaflets as the outemecass recorded.
ing for the caterpillar. The larva develops into a pupa
and finally into an adult. FemaleMadpiinaemains Parasitoids and predators emerging from the cage we
within its pupal bag attached to the lower surfaceafatied and recorded. Identification of parasitoids a
oil palm leaves. The mdAleplanaevelops into flyingredators was done using keys from Noahd996.
moths. The female will attract the flying adult by emis-
sion of pheromone (Norgtaad, 2010) and lays eggResults:
within her pupal bag. When hatched, the offsprifggouldition of bagworms in an estate in Johor
emerge from its motherds pupal bag.

A total of 31Metisgplanawere sampled and it domi-
Parasitoids and predators are a group of natural rateshigee bagworm community from our sampling esta
towards bagworms and play an important role in Teéueimagere other bagworms also coftetedapen-
the number bagworms (Norman and BasriDabd)la MahasenaorbettiandClaniasp. Figure 1 shows
chogenidemetesaés the most common larval paragimigercentage of bagworm species in our sampling. |
of M. plana Hyperparasitoids particulegiobiusage 34 shows the different types of bagworm collected.
anomaluandPediobiusnbruegommonly are known to 159%
attackDolichogenideaetesa¢Normaset al, 1995). 06% | ~07%

Information of a full life cydi@. gilandarva based on
its feeding behaviour is important for a sound mai M. plana
ment on this species. The weakness in the lifévtycle m Clania sp.
planacan be determined and exploited for the contr

B P. pendula
this species. This information can be used to con ,
current practises against the life cyble mifinalt = M. corbetti
would allow for better understanding of the bMlogy
plandor the purpose of pest management in the oil .
estates (Basri and Kevan, 1995). 97.2%
Methodology Figure 1Percentage of different types of bagworms fror

: _ ~an estate in Johor
This study was carried out under lab conditions for 60

days from May 2015 to June 2015 in the Entomoﬁ%yl ‘?\Pae collected from the estate can be categoris
of AAR. Bagworms were collected from an estate in " Johor

where bagworm outbreak was reported during tASEQRAIRY to the different instar stages. Table 1 shows
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1: Metisa plana 2:Pteroma pendula 3: Mahasena corbetti 4. Clania sp.

Instars Length of M. plane  No of Larvae
1st 0.1i 0.2 7
2nd 0.3i 0.5 601
3d 0.6i 0.8 789
4th 0.91 1.2 1222
St 13115 473
6 1.6 1.9 32

Table 1Larvae collected from the estate categorized
into predicted instar , o
Figure 2 Average defoliation area per day caused b

_ _ _ __different sizes of Metisa plana
larvae collected categorized into the predicted instars. The

4hinstar is the majority in our sampling. Minor defoliationhf planavas recorded ranging from
0.1 cm to 0.8 cm. The highest area of minor defoliati
Area of defoliation caused Mgtisa plana (0.54c®) was caused by larvae of 0.8 cm in case siz

(Fig. 3). Major defoliation occurs from 0.2 cm to 1.6 «
There are two types of defoliation which can be olszeddd. plana Highest recorded major defoliation
minor defoliation (Image 5) which skeletonizes the(8ufa® is caused by larvae from the largest case siz
of the pinnae, and major defoliation (Image 6) whidhf dxgiem (Fig. 3).

es a hole on the pinnae. 1

y=0375x2+0.3375x+0.0138
Skeletonized area of g8
the leaf surface z
gos 2 ) 7
- - - =] &
Image SMinor defoliation by M. s 2 ) /)’
04 -
plana caused by larva of case g )37 /. -
size 0.6cm ;:'02 S y =0.8295xF -2 2324x2 + 1.9389x - 0.1939
o L~
0 0.25 05 0.75 1 125 15 1.75
Excision of the leaf Length of bagworm (cm)
#  areaconsumed major area consumed minor
— — —Poly. (area consumed major) Poly. (area consumed minor)

Image 6Major defoliation by M. . o
plana caused by larva of case Figure 3 Average area of defoliation per day caused b
size 1.3cm different sizes of Metisa plana

Size predication detisa planastars
A total of 178 of bagworms ranging from different lengths
were used. The highest recorded defoliated areaFg@ré ¥ shows the predicted instar staght filaa
cn? for theM. planat the length of 1.6 cm per day (Fidarva. The instars are determined by the feeding be
2). haviour d¥l. plandarvae. The average area of defolia-
tion increases from tkienstar to thed3nstar. How-
ever, there was a decrease inhthmstér. Increasing
defoliation is again seerang &instar.



