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FOREWORD
 

There is a growing interest in the use of' 

biological methods rather than toxic chemicals to 

control insect pests. This important Bulletin looks 
at the use of' a green niuscardine l'ungus which is 

entoniopathogenic (pathogenic to insects) to control 

two important pests in 'aiwan, coconut leaf beetle 

and diamondback moth. Since the l'ungicide strain 

originally isolated ,wa,,sensitive to lenolnyl, a 

widely used l'ungicide, a mutated strain was 

produced. This was as virulent against the target 

insects as the original strain, but was resistant to 

benomy. 

The mutated strain, called MA-126, has been 
mass produce(] and applied to coconut trees for 
some years in Taiwan. It has caused a significant 

drop in populations of coconut beetle. It is also 
giving good control of' diamondback moth in 

greenhouses, when applied together with low doses 
of chemical insecticides. The paper was first 
presented by the author at an international seminar 

on the "Use of Biological Control Agents under 

Integrated Pest Management", held in October 1993 
in Fukuoka, Japan, and co-sponsared by the 

University of' Kyushu and the University of' Saga. 
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ABSTRACT
 

Scvcial domls.tit" isolalle.s of gr''c /niall.''dinc lian.,'. Metarhizium anisopliae var. anisopliae.
 
li' isolated fitl tn iiltn'ally i/i t''tcd ct't' tllt i'at icctl'./. tn.litli i'ol t' hatld tn,
AIA -I ,VN 


ilth gitt ints tfolc' tii I.tc'fithit ra t't'I . htI At/Sivllitl tI 1h/
lai tt t /'t i 	 i/IA t. '(lii tiii lit'1 -_i 

a /n'al itl' .t' / ,ito'li'id '. I Ai 11"11i -/ll it ln i' 'ti/Ci/ I U it/i lit'tl/ti'/il. tIi ] 'IhV 'i lt Il/ 'AI tilill 

istotlt ' 	 tA-12 /wa, oV ittit'd, with ( I hlri l i/tlm' Il vir t/li t' Ait ti I.\ tt' t/A,l/ t/it 's .l'llt'Ia l 
tI, win .\w ~ alld not h'i'l)i,\olai'. Rio'€Q Owail, Illd t'r agi td r / b\'-I.(0mJt lIN SirI(IS icc hr-all .\ 

i 	 [ i ttiI'i Itt h/it i ' t/ditl iii l /A. t Wtil't Iitld . additive toiiii t /ti/il ' 	 /itt ll l' liif vl /i IIif'r oll./ 

'tO.I I ' X 'tli 	 llt.tit It ' / .'titSt i/itt lit 'AI I/ 'Ii ii t t' / ill . 'i' litQ d il ' B ln tli ll 0n iigissil\' 
pt l 't .e vl I sit t i if1it / I r v/ii t'r f 'iI t Vt t t Itt i i ttii . i. i lls l/.r 'ti1tit / ft it r. /l .. f /1 'w 'm
 

f ''. ,, t h \tti
tW 't i/I raI i tin'1i i.f i' ilit/I i ill i1f' I/tm'ilti/itt tilt, mlidial 11I (t''i'ltt ba tlth , 

l it l Act ticii ,I /l rati. T mall-t/('/t' li t'h oil - 1,.ll..-/1 	 lappli/lali' AiA I I/t /0 flidi'l 
t'il/ ir t' tl i t i f 'itltt Il.I 't ' it i'ti I d with itt/mit It / / ct'tc Broi/tispa t gissima i 
wimtllhl'rllLian . Iik,. \. ri"tm i'd ipqplatioll. lUNh 11,OS,".(dIIaItl\ Iv'af hi-c'tlc illth I/I rpiid 	 0 tvi 

,
S,0 (. 1) 'T /a'h' d, IIi.' pIptapa 011'm . I/' 'fia'll.ill401111) 	 thi(tll io llf,itll 

tm/ It ccely'lHPlutellaxylostella) i. ai maoi efi\t I /I . illboth tilt, licd and lb rtl tlla' 

tilldlethol ill Jtw ia lc orll l\ f clalolctui ti'k ol h i. 9 in 'I a i /h'im'. heivilli. oi il' ( ' a\i vii 

icolc tirit,le l a (' llmo at IX lidi I arat ttuid it ebree-12aahllt'a.rili a bytih . bu p i tiila s , 

tIe appictr'd iiti a t'll tilt, iti.en' whili tilt, /itol s.t\i adcdn the il Ietuasthagh it.1 d\. abli ' h 

'l',iCsac . ( Icm.i leT be, -12(2 1'tti , podti'rl ilted pit-a-ati.i. vir' appliee a d liquid ./Iymt d 

with low d ti '.\ 'tlicis' s 120 vetgetal'ttof ch 'laial i tII cntol diamlondbac tlih il iioditctin 
'ite h.is ov "p'aiwll lt ld'" till f'.tt'll pain / o" tilt itt'' ti lt tlgiilltrll illct' to " 
dit,,midtbck mlol.
 

INTRODUCTION causing severe dlamage and loss, W(hen 1970). 

A pupld iparasitoitl, Tetira.tich-il,% hr-miti. pac, 
This paper sunm nari/es [tic first attempts Wit,;,.,uCCCSSl'lly) introduced 1111.llihcral1cd 1'0r 

and achievement,,l ill [lie hiolo -ical Control of* biological control of, (UlBl inlTlai%,al ((hiul I't 

coorts beolgectle diaondlack sh ila bet i greeond mo by . 185). parioid hot, 
[lie applicati coloatlopaeiof ftirg o tlfliat to Mtalnih arc.no dn g nic i ll s illCoastal /ad in 
T1'aiwall. (' -lilsh'ollti.sll 1C1xW/o poorly piwlaation.. ' li1t, ofn C Tlarili/ede3), 

hon,i\.\ima 	W(hr ,+,oniclidaec). \va., fir,,t lo dt!Cn11, S.uLh ', IMlCuh1\11iSu anld gicecnIk'tlnd mlicroNial 

he a coconuit pc',il in"'aiwan litJuly 19)75 andt Iluiscardine Iforc nlriollil_,t.'COL ollilltun11uw,1 


kinT 1C1lheh , 1,IlCM1 td , i& Il NM d rill~idly,V. lM11rhlin0Ccro,, h-,A-11C Mnid 01h1CI ,vo llilmutah
 

Keywords: 	 biological control, Brontispa Iongissima. coconut leaf beetle, diamiondback nmoth, green 
muscardine fungus. isolate MA-1, isolate MA-126, Metarhiziurn anisopliae, Plutella 
xylostella, Taiwan 
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pests has beetn obselved (Ferrol't til. 1975, tl'ste(I ill the i tbtratory I'r their I)BI
 
Young 1974), but ino itrtiriril of butl ino tested in Ilrge-scale
1 Cn-trol id'ectivity, \\ere 

('I.B has vet been rleported. held aplication.
 

D)iamondback moth k13)NI). I'lit'lh
 
..hs/lht.la o0uc ol tihe most daiaging pests ,ot Screening for BenolyI Resistant Mtl
erucictr vceabieCseS,C I,i'l;rodtlcs strains tant of' M. anisopliae vait. anisopliae
 
resistant to organic lhospihoirus, Carblailate, IMAA)
 
synthetic pvrethrin., iSect gro\\tl rCgulItor s
 
aml iltany utlhci insecticides. iakinig control TwV'o strains, MA-I and MA-2, o1 NIAA
 
.Cry dtifficult Ulilwalig199(, lalckar 192)2. and on1e stralin of Ia'tu'vrial ba.vvialna \were 
Although pvlying firiln.N thlringir'n.si.'; Canl isolated fron| ,naturally illfected CB. MA-I
 
obtain efe'cCtivc control, it', hih 'ost anld IOW wI'as, foundt0 1t ha1Ve lie hi,,liest 'irulence, \ilh
 
level o1 t'fctitC.iss duc 1o li temperatnre I()(rI mortality pupae and adulls of
lnl 	 oinlarvae.

NdLV irradiation are it',muajor handicaps. ('III ,t an lno cuity of Itt coriii 

r10tr s 	 per (l.ii 9I)I iS ce to c'htliil rays, Mid 1iti fll. (T'IblU I) 1t (1!. 1 'i . l
 
iu1 CrOtH,.ctnrcrr ablotlriks to fariluers, teslig 1o1 sciiti its t0 ipestiietlCs,. MA-I
 

cO'rirtlllrs all tIre ell\ ilrIrrll, have shOLwed sporeC get'lillion arid r111e\eclial -tlt\,ll
 
prtrIllptled stulies ,isiiig Cliftothll(pllgelli\was vulnerabl"e illIre. pHC~'1Ce of' a low
 
fr, i .,is biocoirtiu l &, 1rAll.rritist, con1ceintrationi II. In luctirn
as rCeItS rs bello111l (F"ig. mf,
 
irneIlld for I)IBI rralnlgceruent. sc'ral ftuir'icidal e"Istancelit. I\r Cssetial if the
 
rllir 'oarr1srrrs irrludiir siru s biOClnritrol \a. smi \vis%6with
(grallllosis 	 t,"ise ll'illt ,Ii i1nset
 

Is arid e11111riIded Control ulerCl stres
rirue idllbe 1111 rleopo- CffctS tIre dt ftlluriide 
bacteria I(aill,. sineI,lredrosis 1ir1,. 	 (I aiplyirig Cmiroiinirt, tI uiltravimultl (IV)

111111-111,,tI /IIt. (IM), M.id lIfflii ("00 l/41 rfltPI( irradl LIh,:ufiCil tlDiCthl ,,iltam'e,il.m Ilutt:,,CtlS 


ethylIaltit (. \. /-XthIma W /h,i il, Ieall I'ru /hla l ht, hv ietliicrsmtlfll at.. rind smrtliirr nlitrite) andA 
B?. /rll'toui,' tllil/.Saorha'rh/uo arid treatrents on onidial suslpnsionn irepared 

I'U(€'m~tU+,m\+'A i/u+ttt-'UA'l ) s Clc p1tcl11iall frorri NA- I culture., se\cral beromyl resistant 
efTective as biocllrtrol agenlrts agailns I)IBNI lutanls were obtairned Irll ethyl ilielnaire
(Wilding I9X(8). M ,ostof, tIre fnigi were sionllate treatnirerit (Fig. 2). Amlong these 

Table 1. 	 Virulence of two strains of Metarhizium anisopliae var. anisopliae and 
Beauveria bassiana against coconut leaf beetle, Brontispa Iongissima 

Mortality (%) 
Larvae Pupae Adults 

Pathogerr 107 10 5 10 0 107 105 101 0 10 7 105 10 0 

M. 	anisopliae var. 
anisopliae 

MA-1 100 97" 47" 0 100" 40" 60" 0 100a 17' 6" 0 

MA-2 97a 76t' 2 3 t 0 60" 29 15 0 52" 13n 13a 0 
' 
 a
B. bassiana 91 47C 3 7h 0 35' 201) 20b 0 4 6 1 27a 10 0 

ten - iiirh liu Ill CliIII o tllilll u. lh l 	 ili;tIcrit llitkllNowI'tic ptei li ill iktn tAi h L Itilh-lt'lH1 l itNi ll. t l dIttltCill (0t 
D tIIikl's m l tllk-t. 1.111utVC ,11 . 11 ) i lt('t01 lll+l lJtl lU vit' J11l NleMd S;iJlhtllallt1 (Ild~~01J t.fl h11!1 IIhol 

+ 
de w ol+,.t'ararI [platt,,ll" taL I 3 III 1 ttl ld WII II dtloml. l.l II 1 1 .11 2X, U" tl L l110,1 I O.lJt'VN)l tIlt' L011C.'lCII 

i2 	 17 \ I11i. nIltll ntl\ 10". \ lt tltditI/1ttttt ki.ll( l1 ',OsA ) \\t'tii 21. tI'IttrICt tr l h m thi t'tlt . t ; 1th 
,

hC ( H III,- Illt NIH 111 	 8 (JLIN ;el t (ILtri!I)I I C.tM 1, 'l I IN Ct. IYtlIttl +, t hWt \\dI %11 It'dII! (I. (0 11 C L",". 1\110l S, lilt Inlt,~t and 

,t_ t t t(IIet tli ,tt \t i tttnrttIIS le t alitt tI ll\(l fl t' IIlstis ttJL'lCr'reII. 
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Fig. 1. 	The fungicidal effect of various pesticides on the mycelial growth of 
Metarhizium anisopliae var. anisopliae, MA-1. The mycelia disc (diam. 
5mm) was inoculated at the center of a Saboraud dextrose agar plate 
containing various concentrations of pesticides (0.5, 1 and 2 x 
concentrations are recommended concentrations for field application). The 
colony diameter was measured after incubation at 28"C for 14 days. 

100 

80 

E 

U 
C 4 

0 

20 L 

0 	 Id 14 0 ,2 'A , II /H IN 10( 114 119 12,121, IA9 141 1'd 1' 163 1 6 1I2 1 191 

o3 

Fig. 2. 	 The mycelial growth of henomyl resistant Mutants of M. anisopliae var. 
anisopliae, MA-i, on Sabouraud dextrose agar plates containing 2000 
ppm (a.i.) of henoGMYl. The colony diameters were measured] after 
inoculating the mycelia disc (diam. 5mm) at the center of the plate and 
incubating it at 28 C for 14 dlays. 



muLItants or n.es hitl's. 1.\-126 s as shon 
to he highly ri'stilit to U\ irladititn l (it 
15 0 UW )er Cif' 254 nIll s,avel.npth) 
ctmiipared -ith tile others (lable 2). While 
it., lI1nnicidal anld iV' irradiative resistance 
inmipro'ed, the iuiscoticida] lMlOglcniCitv of 
M,-12.I ,,, not ([.it, 1990j).was reduccd 

Nlass P~roduction of NIA-126 ly Solid 
and Submerge F'ermentation and rIeco-
very SysteI 

Se%ira I sub rates Containing carbo-
INdrart, anrd protciins, souchias ric , rice bran, 
soybean., shreat bran, rice steep, lcptone anod 
yeaStl extrill. ,ere used as the mini 
innrcdienns or addilives to I'rnrntlte tile 
Culture iiidit for solid Ofr st1hIn.rged 
tern,'nelr ation. Polished IceL 2;till \ i l a 
inloisture cotlint tl 43 ; to 45'. \k as 
iiocuI aIC'd v,1th cornlidill ,USrlil'.rioin aInd 
incubated at 2 ( fo r 12 diat,, produciu I)10 
cornitiia per t Ire b1iorlias, ( :iL. .3 
('omplete stcrili/,'tin b artoclamig, partial 

Cinn-i-stcrili/athon h\ KKln() i +'neinonn,I and 
nolislerilization ol cUlIture nlledit \k ce 
COMir JICfII r ,ls ruhatio .dult1. il+,,i tIl 
iion1-Stcrili/d culture mediaLpro-i.CCd 1.0 \ 

II" conidial pr flesh bri ,ss ilt hilrVestine 
it' the ilclunl dusi, v,.as high enou1gh (0) 

establish prohil inunce I able 3). \\"iashing 
and then ceutrifuejin. shakinr, thirotuhi t line 
screen, and flhoti i.u dr,inu.u iirtlthsdss t.itc all 
teste(l for a tslislacoto 'trclidlda haisesting 
recover'v sn\,,. lF'htin rd dh\ig proved 

to he tile I0st elective. Sabouralud broth 
wst,, tile h st liquid miediai for NIA- 120 
rr\,'cli a productoin. Pl.er filtrtnliOt was 
lplplie(l fo'r Mceliat hirv,.stiig. 

Fortitllttiti. oi (o'flollidia .iCeliaand 
Type 'icrobial Insecticide 

A1 ionic , [Inoll-nicoInl' ind twvJIIer 
disperanits %%Cre tested to evaluatte their effect 
on coilidiatl Icrililltt onn. ('hIapS arid Va+1inOx 
505 %,cre found to be tieiproeper additives for 
cornidia dispersion (lahle 4t. Yeast extract 

Table 2. 	 Effect of UV irradiation on conidial germination of various mutant biotypes 
of Metarhizium anisopliae var. anisopliae 

Conidial germination M%) 
Biotypes 

254 nm 	 366 (150 nw/cm 2) 

0 10 20 30 60 10 20 30 60 (min) 

MA-I 93.2 a 0d 0d 0.2(1 0d 48.5 bc  59.5) 5 5 .9h c 16.2'" 

MA-1-52 92.5 a 0.2c 0C 0c 0U 96.7a 99.0i" 51.8 b 0c 

MA-1-54 76.1 0c 0C 0C 0C 46.3 h 38.9" 0.7c 0C 

MA-1 65 72.5" 0C 0C 0c 0C 92.6 96.8 82.5" 62.1 b 

MA-1-109 69.2" 0.5(; 0C 0c 0c 68.3" 32.41) 51.1'b 0.5 c 

MA-1-126 90.2'" 56.0 b)c 30.1 c 0(l 94.1" 94.5' 84.0" 33.1V 
MA-1-139 94.2" 0' : 0c 0.1c C 91.1" 97.1" 96.8" 41.2) 
MA-1-158 95.4" ' 0U 0.1 c 0C 0c 65.9" 72.0" 57.6" 36.7' 
MA 1-169 89.4' 0: 0C 0c Oc 89.6" 76.7" 83.0" 61.4" 

MA-1-182 58.9" 0C 0C 0c 0'; 32.1"" 21.0 "' 10.4' 0'

MA-11-187 90.8" 0C 0c 0': 0C 94.7"" 89.8' c 90.1t 9.9 c 

\ ik h '0yIill' (50101 LIuIIIIIt.) %ww mi tiIic t,. t 155. l\/ 2 4Snn ll,,l ., u' h t.,illr, 

Ill 4W S,11i10 II\ ,. 1lh (ll1 Il- l ICI I , ",Clt NlJI h l llll+N t1lllc ' ll i,+.I. 1)Ir.I o I ) I) ,l' llIIIlllI+IL. lanp. ((-,I 

4 p :(( 
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Fig. 3. 	 The effect of moisture content of rice grain medium on the conidia 
production of MA-126. The rice grains were steamed for various periods to 
adjust the moisture content, then packed in autoclavable polypropane bags 
for sterilizing. After being inoculated with coniddi suspension and incubated 
at 28 'C for 12 dlays, the culture biomass was counted for sporulation. 

Table 3. Effect of sterilization and inoculation methods on sporulation of
Metarhiziu. anisopliae var. anisopliae in mass production 

Steriliiation Inoculation Conidial density 
(conidia/g) 

Autoclaving granule 3.3 x 1091) 

suspension 9.8 x 10% 

Serni-sterilizing granule 1.3 x 109d 
w/KMn04, Benlate suspension 2.9 x 109bc 

Non-steriliuirg granule 	 1.6 x 109(I 

suspension 	 2.4 x 109c 
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Table 4. Effect of dispersant on conidial germination of Metarhizium anisopliae var. 
anisoppliae 

Dispersant Ion type Conidial germination %) 
4% 2% 1% 0.5% 0.1% 

Agral-90 non 67.8 86.8 
PEG20000 non 45.9 88.7 
Temol W non & an 81.8 67.8 77.2 
AG-WP non & an 69.1 
Zupol S95 an 0 0 0 
Tensiofix BCE an 0 0 0 
Tensiofix L.X an 0 0 0 
Vannox 565 an 38.1 86.7 
Vannox 560 an 78.2 
Chaps Zwiter 47.6 92.4 

. 

Nowk : ( 1,1l1dial 1,tl )CI'lotll %L,t llI~tw t \kI 1,lI t lll it M COULCLIIII+11i0IIS. ofl 4'; 10l O)lT; (\. ' llld L'Olllidii t'll lIIllIna ltlol
 

%\.;l' 111[4+'l t.'I% b'\ OW likt ' ld I;I,,s ill+.htlt A mlt' 2-1 lit it-, illion 

Table 5. Effect of UV protectant on conidial germination of Metarhizium anisopliae 

var. anisopliae 

UV protectant Conidial germination %) 

0 5 10 15 (min) 

3% peptone 100 100 95.0 83.3 
3% yeast extract 100 100 99.0 90.0 
3% beef extract 100 100 95.0 90.0 
3% skim milk 95.0 88.5 37.9 25.5 
1% tannic acid 78.3 0 0 0 
1% nicotinic acid 65.4 66.1 62.4 48.6 
1% para-amino- 99.0 0 0 0 

ben.'onic aci( 
1% d-collobiose 99.0 74.6 1.7 0 
Check 85.0 36.8 0 0 
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Fig. 4. 	 The suspensibility and conidial germination of wettable powder 
and liquid formulated products of M. anisopliae var. anisopliae 
MA-126. WP-1 to WP-6 were wettable powders, SP-1 to SP-4 
were liquid suspensions 
concentrations of dispersents, 

Ite control group. InI the gralllle treatllent 
group, (LB (tlvnit,, was significanltly lwr 
than in 	 the L!IIithit r)cived ,,)raviii 
trealen(it 	 (laie fl. Alter tcalilllct. the lcs% 

,
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containing various kinds and 
UV protectants and inert carriers. 
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invasion and prolileration of the lngius (Fig. 
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Table 6. Biological control of coconut leaf beetle (Brontisoa longissima) with 

Metarhizsum anisopliae var. anisopliae 

Population per COCOnLit palm tree 

Spraying Granule 
treatment treatment CK 

L P A L P A L P A 

Before 170.0 12.1 36.3 138.0 11.5 40.3 62.7 2.7 23.8 
treatment 

3 months 32.4 0.9 15.1 10.6 0.0 10.1 69,0 9.1 30.9 
after 

7 months 3.9 0.0 1.3 10.9 0.9 7.2 65.5 7.4 34.7 
after 

Change -97.7 -100 -96.4 -92.1 -92.2 -82.1 +4.6 +174 +45.8 

Note Ii12(l cion i i) \ I\I IItHII I I l , II I I .I I' rIcdllll t III I II ll 'rItI k I tpI I Ik iCtc I illloI 	 I 

tlll00l lic'h tl'lo l It l t 'l~ 0, 11r l 11 .IWAIlltl \I p io 1IT S ll ll [l.v t . I h'T1111.1c l il t",c dt,. ol..l Fl;,IL ., 11 

Mortality (%) 

120 	 " 

100 
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Fig. 5. 	 The mortal ities of 4th instar larva of diamondback moth (Pluto/lh xylostolla) 
treated by conidial suspensions of e;ntomopathogemi(: fng i M.h including 
anisopliac var. anisopliae, MA-I, MA-2, MA 126; Eieauvoria hassiana, BB3 1; 
and Pancilomycos javanicmis,, PJ . The iustar larva were sprayed withi 
various concentrations of conidlia SUSl)ension and fed( oum seed,(lings of 
Ch inese mustard, then the mortalities coun ted] after a thIiroe dlay infection 
period. 
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Fig. 6. The penetration and invasion of fungal mycelia of Metarhizium 
anisopliae var, anisopliae, MA-126, through the spiracle of the 
diamondback moth (Plutella xylostella). 

Table 7. 	 The biological control effect of wettable powder and liquid formulations of 
MA-126 (Metarhizium anisopliae var. anisopliae) on diamondback moth 
(Plutella xylostella) in crucifer vegetable production in net houses 

Larval population (no./30 plants) 
.Treatment 

plot 1 plot 2 plot 3 average 

On Chinese kale (1991) 
Spraying with 

MA-126 liquid 2.0 5.2 1.0 2.7 b 
MA 126 W.P. 1.6 4.5 1.7 2.6 b 
BT 1.7 5.0 1.9 2.9 b 
chemicals 3.2 10.1 6,6 6.6 b 

Untreated 6.0 19.9 8.7 11.5 a 

On Chinese mustard (1992) 
Spaying with 

MA 126 iquid 4.2 6.5 5.4 5.4 bc 
MA 126 W.P. 3.5 3.0 2.8 3.1 c 
BT 5.7 3.0 2.7 3.8 c 
chemicah; 6.2 7.9 7.8 7.3 1 

Untreated 15.4 10.5 11.0 12.3 a 
N llfc' I I ,t l Sil'-l l[l i ,('1 m e %k' 11' (. .11' 1I -1111hh11A 0 1t 1; l ,ll % VICtkl I 11 'II , J ,. , Wl\ -ICHI}'II]W' , NII N1 CIIS'll 

\ I I1 , I\ I I 1 Ih',cr1r \IC r r, i I 	 t 1 A ICIISIl I , i \ l .I' P IN A I lhtI lnr ' I HIA';rlt lt H ,1ILl" M ICIll II'l I 	 I I O N llll ,l't-lh,1.1c HO 1 11",lIll~ll m ,k 1 )1 Il tX ,% ! I lll t',l [ihtnli l 1 ft "ll I'll1',l 1 I ' 11.1di~. 'lC hII JM,(", 

,II I \tc, 	 III%k1(1) (liIh IiiirIfI Ic l ,,w cl iltnilr ikl lj\ c , I )( ,n i(.'c l' ll! r,141111h 111 IrIIltn 
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