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Increasing Exibitor Potential Against Pink Cassava Mealybug Using Crude Extract
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Abstract: Chitinase and protease produced from two effective entomopathogenic fungi (Aspergillus flavus
isolate L21A and Beauveria bassiana isolate LARTC2, respectively), exhibited potential properties against pink
cassava mealybug (Phenacoccus manihoti). In this study, B. bassiana isolate LARTC2 was selected to test the
virulence of the entomopathogenic fungus supplemented with crude enzyme chitinase and crude protease
against 3 instar nymph of pink cassava mealybug in the laboratory. Virulence was evaluated by percent
mortality and median lethal time (LT5O). The highest effective treatment was found from the condition by using
crude enzyme of both chitinase and protease with spores of B. bassiana isolate LARTC2 for a 1 x 10" spores/ml.
The percent mortality at day 3 and LT,, were 65.56 + 4.55% and 2.52 days, respectively. The physical
evaluation of dead pink cassava mealybug exposed with spores of B. bassiana isolate LARTC2 supplemented
with crude chitinase and crude protease at day 3 showed the deterioration of insect and mycelium of fungus
covering on the insect. The increasing mycelium with white spores of B. bassiana isolate LARTC2 on dead pink
cassava mealybug was observed when this insect was incubated at 30 ‘Cfor3 days. These results showed the
potential of chitinase and protease in increasing the virulence of entomopathogenic fungi against pink cassava

mealybug.
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Table 1. Composition of crude chitinase, crude protease and spores Beauveria bassiana isolate LARTC2

of treatment T1 to T8

Spore Tween 80 0.1M Crude enzyme®
suspension (10% (VAV)) phosphate
Treatments . 5 Protease  Chitinase
(8.15x 10 () buffer pH 6.0 W W
spores/ml) (ul)’ (ul) " "
1(0.1% (v/v) Tween 80) - 10 990 - -
T2 (crude chitinase) - 10 590 400 -
3 (crude protease) - 10 590 - 400
T4 (crude chitinase + crude
- 10 190 400 400
protease)
T5 (spores of B. bassiana isolate
122 10 868 - -
LARTC2)
T6 (spores of B. bassiana isolate
122 10 468 400 -
LARTC2 + crude chitinase)
T7 (spores of B. bassiana isolate
122 10 468 - 400
LARTC2 + crude protease)
T8 (spores of B. bassiana isolate
LARTC2 + crude protease + 122 10 68 400 400

crude chitinase)

' Final concentration is 1 x 1O7spores/ml in 1 ml of each treatment

? Final concentration is 0.1 %(v/v) Tween 80 in 1 ml of each treatment

® Activities of chitinase and protease are 3.52 U/ml and 187.35 U/ml, respectively



nsivuAnawmstugawawlaiudleuas@aan

paagrsananenvlafusuazlisfagsoniudas Beauveria bassiana

ARaudeannwlunan 1,2, 3, 4, 5 waz 7 51 Ine
& v o v o o
usnas iU lenas@aunnangludii 3 eanun

v iansagaun1sdinvinanaaesansazaneiaulosd

lasia TWshiea uazailadsn B. bassiana leTian
LARTC2 Inelinriudamasudaiudlsndadasm
pEaneasULNIzAEnsesiued 1 luauuiataeaiie
urugudngne 5.5 uiwng Winaudulneld
ewinquindullaende Unfigniugdl 30 asdn
wadea unan 3 54 dunauaziuindnwmznig
pereamatuludlsudcdauy wazdnenizes
AsryUnAguiamaEuT ANy Whsudeunanis
yAaeTuNIINAE T1 thdeyafilfumefiduinig
A"el (percent mortality) LAZALATIZRUNTEEIZIIA b
N lina gl eTudndzudedauynne 50
wafidusl (median lethal time: LT,,) F283% probit
analysis (Finney, 1971) Asrfuanuid ey 95%
(P<0.05) Tne/ld Tulsunsndndagy StatPlus

o AuaWaLWTATNTIsNE X 100

n3ANel (%) AMUUNR WA F6

100.0 -

Percent mortality (%)

6. MsIATINTaYA

nsnaaeulutiesd)iAn1sn9ununis
naaeILuugNanysnl (completely randomized
design, CRD) w/3e/u# auAaaalngda Duncan's
multiple range test (DMRT) fisrfuAauIE 03Ty 95%
(P<0.05) Tneil4 Tulsunsudni3agy) IBM SPSS Statistics
17.0

NANISANBLAZAIANTO

1. NANNSNAHAUAINNAINITOURIS B. bassiana
laldian LARTC2 saunud1sasatasaulds
TaRuanas Tusaaalunisininanaiwaawils
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Figure 1. Percent mortality of 3 instar nymph of pink cassava mealybug after exposed with treatment T1 to
T8 for 7 days: T1 = 0.1% (v/v) tween 80, T2 = crude chitinase, T3 = crude protease, T4 = crude
chitinase + crude protease, T5 =

—--T1, T2

spores of B. bassiana, T6 =

T6,-+-T7,-& -T$

spores of B. bassiana + crude

chitinase, T7 = spores of B. bassiana + crude protease and T8 = spores of B. bassiana + crude

chitinase + crude protease
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Kqefign Tnadwefifumniemaimiaiy 6556 +
4.55% wazannnismnsvezaan lumsininaeurs
Nudntlevdadauneng 50 wadiius (LT,) Asuanslu
19999 2 W9 NANT8IANTUIINAL LAY BTN

B. bassiana lal11a% LARTC2 fiszduaanuidiniiv
15107 gtlodreiadans i ldsauiuansazansieulo
nfiuauazlisfiea (18) HAn LT, Hosfige windu
2.52 U MNWEIF]QWNQ"WL‘V\@yﬂlLLﬂj\ia‘ﬂNWﬂﬂﬁ’]@’miﬁﬁ‘Q
‘wfam enm@mm@mnmﬂmmummmwmmmmm
mﬂimmmmvmﬂLfauimumqgquﬂq’]muLLimmm
31 B. bassiana lalman LARTC2 ‘lumimmmwm
uwilsdudndendsdauny NANIMAReTAeAAEITL
$18147%284 Ortiz et al. (2010) MR uNANNE NN LTI
Banalilsiuiidanziann B. bassiana iassly
AN 9sneTfin L luntsinanevueud denula i
(Galleria mellonelia) wudnilefiusnnsmnafiifiaa
fuiusiuBunadlsiuisnanld uazainsee
984 Pelizza et al. (2012) IHANE1ANNENAUE Iz
snalsatuianssuresenlodlafiua Tnenaaaus
nalsm 59 laldian wudn B. bassiana o tdian
LPSC1067 annnsnnanienlallafiualiigegn uazd
ANENLN I IUNN N AN E AN UAWE ST a5 IE U N
Angl 97.7% wazl¥svaivinanlunnadinvinanednum
3.19 U WATAINTNEIIUIRY Zhang et al. (2011) L&
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Table 2. Percent mortality of 3 instar nymph of pink cassava mealybug at day 3 after exposed with T1

to T8' and LT, of 1x10’ spores/ml of B. bassiana

Treatments

LTy, (day)
(95% fiducial limits)

Percent mortality (%) + SD

1(0.1% Tween 80)
2 (crude chitinase)

3 (crude protease)

(
(
(
4 (crude chitinase + crude protease)
5 (spores of B. bassiana)

6 (spores of B. bassiana + crude chitinase)
7 (spores of B. bassiana + crude protease)
T8 (spores of B. bassiana + crude chitinase +

crude protease)

1.11+1.72° -
2111 +1047° 6.54 (6.12-6.96)
2222 +6.89° 6.17 (5.43-6.91)
25.56 + 6.89° 5.61(4.82-6.40)
4222 + 4 55° 4.46 (4.05-4.87)
54.44 +9.58% 3.18 (2.66-3.70)
53.33 + 0.00% 3.13 (3.02-3.24)
65.56 + 4.55° 2.52 (2.40-2.64)

' Different superscripts within the same column indicate significant differences (P<0.05)
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{n19da mmw“lmﬁLummnﬂdqmﬂﬁuﬁﬁfq Wi
Anenwlunisinanelafui i udiutlszneuiu
voauadlE fnd

2. waMsANEANHUEIMaEMnaaaNazule
Tudrlends@runfinansanisnagay
AMNAINITOURIST B. bassiana laldian LARTC2
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LANNIA NN AN EaEN T enAET s
Anlenda@eny naRINNIIRANY 3 T1 uazNTLATYY
9943931 B. bassiana lal1ian LARTC2 umagiuils
Tudndendedaun dedlluudunan 35u 7
GrUNH 30 BIAIAITEATBINITNAT T1, T4, T5 uaz
T8 (AN377 3) agdlfdmasnisanniu 3 4u n9suds T5

Table 3. Physical and morphological changes of 3 instar nymph of pink cassava mealybug after 3 days
exposed to treatment T1, T4, T5 and T8 and the growth of B. bassiana isolate LARTC2 after

incubated at 30 °C for 3 days

Treatments

3 days after exposure

After 3 days of incubation

T1(0.1% Tween 80) B ) e e

T4 (crude chitinase +

crude protease)’

T5 (spores of B.

. 2
bassiana)

T8 (spores of B. bassiana
+ crude chitinase + crude

protease

' Activities of chitinase and protease are 1.40 U (400 pl) and 74.94 U (400 pl), respectively.

: Spore concentration is 1><107spores/ml
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