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Abstract

Investigation of biological control of the citrus nematode (7ylenchulus
semipenetrans) by antagonist fungi in East of Guilan and West of
Mazandaran

Masumeh Chavooshi sani

In order to identify antagonistic fungi of citrus nematode (7ylenchulus semipenetrans) in east of
Guilan and west of Mazandaran, soil and root samples were collected from infected trees. second
stage isolated from soils and egg and female extracted from roots.To isolate the antagonistic fungi
suspension of egg and juvenile cultured separately on water agar media added streptomycin.
Hyphal growing from nematodes and eggs or female fragments were transferred to PDA plates for
purification and identification. The fungi identified were Paecilomyces lilacinus, Fusarium
oxysporum, Acremonium sp., Fusarium solani and cladosporium cladosporioides. Nematophagous
fungi were evaluated for their parasitism of eggs and effects on egg hatch and juvenile mortality in
vitro. Results show that total isolates of fungi parasitized Tylenchulus semipenetrans eggs,
inhibited egg hatching, and killed juveniles Paecilomyces lilacinus and Acremonium sp.
parasitized 79.11 and 70.66 % eggs 5 days after inoculation, respectively.Although the
pathogenicity varied among fungal species and isolates. The highest percentage of second stage
juveniles (J2) morality was observed in Acremonium sp. .Compared to the egg hatch rate of 85.82%
in sterile water, Acremonium sp. assayed resulted in egg hatch 52.23%. overtopped results gained
was with genus P. lilacinus which recorded 66 female nematode in 1g of root and Acremonium sp
where it formed 69.50 female nematode per g of root was when the pots were inoculated with
fungi 20 days before the inoculation of 7. semipenetrans. The second rank was obtained by genus
F. oxysporum where it formed 77.33 female nematode per g of root. The results showed that the
maximum decrease in number of female nematode /g root and number of second stage
juveniles/500g soil were achieved when the pots were inoculated with fungi 20 days before the
inoculation of 7. semipenetrans.

Key words: Biological control, Paecilomyces lilacinus, Parasitic fungi, Tylenchulus semipenetrans



N



Orizped WS g0 SaS (B slagsylen iy g0 bl cbliz 4 YL € sl oog Ll Jds 4 SlS e
590l ol ple 5o gwas j cbliz o Glb s slasho 03y Jlee (59,55 Loy @BDle il (2alS sl LS 5
Slodiar g9yl 5 shane slacaS 5l (38 gte 45 Sl il g5l LS o o Cesgy 03,5 0 (o] iz (a3l
ool gl BB loan o on e by (22l 9 39500

Olnl 5o el ptee Jpaze (nl adgi & bgype (Slidon slajls 5l (ca5u (LS e laglom Co e g oSl
YIVY g oliaisle lawl ;0 an )0 YEIVA) g s 10 9 Joame S Ojg0 4y Boee OLS o el a5 (pl a4y axgi b
Ll b o oldlae dilaie 4 sgume 5 Ll (oolls (aLS OLS 5o (pizman 5925 (0 pll(OLS pll )5 200
G aags Sy LS e il WLl o iete Olsie 4 SLS pe wilad yole Jlr 45 bl e SISy sanld
e las 4 588 Jlad LS o Glagls ol

OUS po CheS Sgage 9 gl 9y )0 Ol e 0 Shes Gl (e (Blaal 4 e ln oen ) rlRle
&ly oot 5o 5 anilas golandl @b o wiled nl (plewd 7S ;o Sl po el @ azgil a8 Q! godys
Can3sS LI Slag ) Cebl ooy 5 (lolid & (r G 0l 50 el 010 (VL S ilas e jlaoms 5 (L]
orles sl (0o, 03 JsilS )551) (pwginalid (Sl L 1, T L T,I5 g s0ges S e wiles 1S o
Shas)le G cnl Slasl (IS joboas

Tylenchulus semipenetrans LS yo 35les CanisSLST slag B Lol

led (55, bz, B (nl ;30 (lie (o) 2V



Formatted: Font: Bold, Complex Script Fon
Not Bold




Y &l j9,0 5 LIS

olywile il =Y-)

Lo 5 engr staiddie V0 Ae e aVlo S0k ohe b gl i 5 Jotee gy 5 ol sl ohasile il

s [Anon, 2004] el s o ol )5 il az 0 i g sl jo o8 il 4z 0 YO &l a0 Sk
a5 azigy Jald Gl (ol)5 DY pame o osos a5 aly e S Sl BV Bl Gl Gl el iS5
bls g @rllr SYgame plo 5 ks @lgain Gly (o) com LS 5 05 (mae dogl g5 (Sgild o
50 e b g Jsame o5 sekee VE g b LS e ll : Jald il 2L SV game bl e slibsle
0 05 J& I 5 @9l Ol (g ol g S5 dejlaies 5 la loails (Sis g (6 pwd j Slrogie (Jpazme
5 aoys TAIY 5 olS pe cutS JS 51 oy YHA a5 ool 1558 15 oS e 008 algi 08 ol ol a5l

. (&30l aol Lol g ) 4..C4wo~>;>."'4.3 Jos
DVYAS (s3,5LaS anl ol o VWAS L ] ol 5> ol 5 1) 4Vl adgs

S bl -¥-)

ey S Fee e 1390 alsd 5 ol £555 5 o yo g debucs S1 w0l Slghd ole a4y amg5 b (LS kel

adgi o gliwl b oyl plais! gl cuts 4y LS YFe v sgu g mip clS @ Q—I Sas,e £eoas o)l (g5 5las
Slaals (3o 5 93,5 (LS 1o (o5 (e b i plaly (Sl (OFP @ R LBYE ) S H0e
Slgp g YMF cas o b oS bl icnl 2 odle 005 (s Cu o laplinl plo 4 (o5 olS 5 5 o,
adgi b LSe VY- sgu (DS bl o Ol e clS 5 mhae ol 1y (65508 ol plie alol o5 0.+ a¥l

DIYAS (65 leS anli)lal 5 VFVE ( lye oll sl o s ,0i8 o1, gt plie 5 Vo ¥ 4L



v &l j90 9 SLIS

Olxl 9 ol 50 LS o gazs b -Y-)

58S Jlod ol (B3 Cgiz (6 s Shand (55 Bblio (LS o sliie o Staghy I 6 ks B b

2 (B0 Jlod gbli (ul G 5o el 035 (5539031 b Wllawe Gsizr (25 eizred 5 e e 390 w53l o
FB J VY a0 Ll ctS 5 b8 o 3l eoliil s oo igeime DS po Lol S50 5 g sy (s
Lyvay ‘<_g)l,¢.w] el 0dal oy (60e VIVA Jlo 10 SLS 1o 8590 50 (Fuzr ObS s g 00,5 cop s
bla ple a Lol SOl e zo,5 03lg,0 Gl ((Pub S lae slaiwl 4 ogls bl T glaale lpl a4 LS 6 0459
B ogz pope )ity JW ek lpl cgiz o JWn 59aS sla iS00 5 Bl 4 49ho (o 5|l 009
Sl o5 5o 5 ab Jitte 1528 Jlad e 15 Jlo Yoo 550 55 Gy 1 ol s e 0 1S 5 285
Ol 3y SUS e 5l ilises o8] 5 LaaisS «puad VYoo Jlo (Blsl )0 ofag & cans @ o ol 50,8 cutS S
oses (31 y500,nS s Ly Sl e (clhoges b ot Sl o b ol e Slidos slaelfinyl o 5 ub
3Gt 5 SlS pe el 5 Gypeee AD Lol b 45 LS e AVl 0 g5 s o as Lo plps )3 45 aiies
Davies and Albrigo, | wiS o o) gl oldla> (5,0 wsiz § Jlod 43,0 YO aijeS axb j0 5 ,5a5 VYO

11994

uLAS).o ‘;mL}.&oL.; -f-

GBS oS 5o b ool 6leS 1 syls caisz 055 o2l HBLS bl oo |l 00lgils 5l 3l a3 ELS e oS

T 9 Mgt s Sl mh 5 wimsee 5 SR a4 Sl e BB il Cusgileyn g plie
5 LS 0 0500 Wigd s ogne 4 haS (Moyd @kl S L) Sl (oS e yd g 0)ls Slane aphs S5
5 el ] CgS g gy pb A cend ol 45 59 o 00uels pgacy a4 el Al ogue 5 (63,8 4 pamio
D18 Crond 90 Cuwgy Wigd oo meizme jre b (535 0 jemee SBlibl 5 aS ol az sl 4 Clend VO B YV ¢ Lasiee
s Fortunellat (Citrus iz aws g oo 030l gaud] Ao sbus bl Coond 5 gugdls >3 S,y Cuond

[Davenport, 1990] & ,ls )55 5 sloig 5,65 cuenl 5l Poncirus

!, Sapindales
2, Rutaceae



. &l j9,0 5 LIS

9ol Ol pmo 9 Sl 15 ek —0-)

1k S0 o] doys AV/-Y &S 0l o iSa Ll5n YPA 050V WAS Lo ;3 5iS S LS e CoiS 35 elaws

5 el ol ao o AT (iS BLS o sy ol el LS YFY- AT 5l atl o Jl 4l doyo VYAY 5 LS ja
Olss a0 Gl OLS e cwl sl ClS w0 Ojge 4 Glpl Jled Jole glapbinl (o lasd asy as s VFIAD
il a5 6350 5 (GESATOA: + iS5 s b Gl 5 LS cplpiste cslaplid o) 555 sl
k3l plee sbyo (Jobu Jlgs g GV e ciS ) e b el pgr g 49508 9 L1 pleyS (o)l slo
09k @2l 5, YEIVA L (haisle lasl 0l go anpend (pitz 5 5lelr U s (o550 ol SGL
@ OS5 oleS @nS 9 Sz (B rem ooyl lagtiel g Sl Lls 1) St 5l o iy 908 LS e
ol CES ) e o B pgo glaplio SLS 5o s,k ol 5 amys VXY /A8 AVFANEA VN -L o
oo Do 1) 58S SlS s )l e wo s AVIFD ggomme )3 jgie il (id g Wlosls (plaisl sgs 4 ) Jpame
Gl g U5 5l e, b YAIVYOLS 1o 0ldsi cn it 5 0390 (5 Gsee FITY Sgu> 5925 LS pe w5 anily
LS Gl a2k o Sk VPTYE 195 s SLS o JiSa 5 sy gt ol o33y plyile olid 55 e
Slaals 1) gos 0,Sles (a8 LS 50 0,56LS VYT L pliwdS lesl g 0 VL LS o 0 56LS VPPYY 0o b

DvAs (g5,0les asls,LeT]



0 &l j9,0 5 LIS

LS po wiles —$-

bolSius 36 o il o) glls 4 wies 5,5 alaie L glea,S L Nematoda asls 5l s> busle
5 Sub pliin ages 8 a5 cal cle &y 09300 planl Cangy Bk 5l Ll i g s (55 50T 5 (kS
St e s o515 sbolKius sy g Glid oy g oo owilsm IS8 S0 b wiles pb & cenl supiS
Ol 2 SlS e ol cushl lawsles I aigs YY slaws ol 5 VYYE (sle 5 gLl ain x5 g eae
ol oo il g &)les e 51 ST o St 51 o Tvlenchulus semipenetrans Cobb,1913 LS Lo wiles
Jbo s [Hodges] j2sm s L cndsl sl LS 0 ailes 20,5 oo LT ' (8 Jlg; 5 Jpane 20lS” sl a5
IS (S JSew YOV Jlo 0 [Cobbl w8 s 0 (5 5Tmaz g oaalive Liyadls jo Jlisp 4y, g5, VY
[Dauncan, 2005] sls 1,3 adllas 5,50 1, T 35S 056 5 wiles
25,5 G515 LS e 55, lsal (SUMe SINYTY Lo o ljae 5 olyonl Jawgs wiles cul b Glsl oLl 5o
9>5 V¥4 Lo o [Tanha Maafi and Damadzadeh,2007] o (5,58 508 51 lganel ahews 4 50 Jbo olos
oS 4 al, Goge 5 Ghewlis Jlo led ,3 wiages (5155 ol osiz 5l 1, wles ceen [Allow] o7 5 [Katchol
ol alaly 5 ooyl o 55500 wiled Jlal o)50 53 VAV Jlo jo K 5 60,50l 5 pliwiss o ol LAl g Comezr
s 5 OlS pe 59aS VY Sl wiles cnl pol> b po wiails; Sl 4 (pla )5 SUS 1o (1550 5 9 Spo b
Cohn, | Conl 058 (I35 3ie 5l sl o el il ol il S0l sl ] o>
Iy 095 ol ol wiled ol oglite Jlor cilisee @dlge 10 5 ;K00 E 0 4y 550 5 Wiled Comes (ST [1969
Soslhe Wl pl Comaz g G2l 6l T sl L il 5, s Ll was @l S lise gll b
b oS o wled (al Copmozr (al33l pizma 23 so a3l 1) LS e kel Copmaz o515 5 oS .l
53 Vpone L5l Comar (ST it K0l SES 5 o 0B o oyt 4 s S sk
Jbo a2 slaJad )3 Cone (p i S Sdosi 5 Srrae)S Bblie o el Sllo b lailmae lap L3l

colio Lyl a5 098 o aiiS 098 0 o5 Wled Comex gl Hlro SleS 4 LS, o, b ol b wgd oo 0o

! Slow decline



s &l y90 9 SLIS

sloaiy ) 4 aly, oo &51 ol 1 S= é,«.&y"ds.)s.ﬁasn ool o) (S 0 (59,0 ol 5l wiled ol sl

DIYAS (55 5 oSl g8 co crols (395 o0 00pisS S YL Sis slaasY o bl

Oyl g 5l e —1-7-)

ol 5o g anad el ZU SBgd slocwend o i OlS e sy olse sleplal o, Ljogﬂ sleaslas

Zl a5 )0 g 00 S asli s (jloj CuddS L ain o0 gy 4 e 9 00 )yl S a5 coul band
“s e 4 g lony oMo SISl (B35 5 Wogee 5 Sy (SarsS « sogas cind (S sl S e oy soled 03
Los 2l olye 3505 5l (AU slagslom ahoa 51 Su5ele 528 Slacs Lo @l b o0k ) Caalids el @dle (nl o)
oo 45 55 se aseie £)b glbddy, ooy yiies Silai sanlive 5 baddy, JymiS b a5l 2 claslon:
Sllesil )l g Spsgte wdyeS (28 loate, (ejn slaplil yo e b Cel wles (pl 092y ) (AU 5 5le
& Sz ) @ SOl Gl Gl gy (2 lacwend o anleioe by ooled 08 5 00l S
plo g Wl Ol Sl s atn ) cuvs Wl cwl S o wiled 3l ased o sV ool (Satns Cosls axs
Siddigi, | ¢! g Y g oole glaasles 4y bogspo wiled (pl jlus iny gl co dusld g 0ougy (o35 155 Lo Julse

11974

(shol) LS po wlos s 00987 30 B (LS poailed 4 00937 a5 1A 15 slows madle — V) Sl



\4 &l j9,0 5 LIS

Syl ogdle ag)¥ 5 oole slaailes aiS ai obml beaty ) (g5, (FHles (T Gl (#UsS cde 4 oy
gk 50 09250 (2 Sl (3505 Jo S ady; 4 Gilitie Slam Bl By b o Slo o 4k alex 5 it
@lophil )0 5yl e Dy50 4 T DIH1 A5 Wigd o (lgae oS 50 (Sl ied Dlid s Ko jop Ll o
Do 55 o gy 456 5 ety oo 4Y F LY posdle wss 9 b wilas cul IS o0 s siee 3 ls
35y anlys 20 o Jsko 15 il Jows 15 5 95 Ghay oo iy slarms ol 45l b Wl oo lises (5t el
e g 00g0d 4335 Awd iy (slo sk 4 Bgpre &5 jglme lasle &Sl lize Doz 4y 093 o 252 Ly
oLS g9 abuly cnl po S e | Ll codlad g 00,8 (lng |y ady goms (oot sladsbo 5l b slass sy
e Vaare i3 s (lae 5 silom oo o 0 Wiled Cumez g adsl (Sogll oy w3 y0 e i
02y Vb g Jlo stz 5l ey (s 0gdiged caaline wiled Comez 05 by e 4 (Sogdl adsl slale o sl
Mashela | 048 o adgs (6508 Jgamme counaz yiiun Lialjdl b g a1aS jalls g5 4y (6 low pdle wiled Canos
and Nthangeni, 2002

5 Pgeed (JB 5« 2l aloz 5l oS e glail a5l wiled Gl oS el )53 BB (oLS laplyee b BLS,L 5o
aiay Slbl S5l Wil ol QLS cal pogdle ol oo S lilis g glgal (Sl g (Fpaw @b @b
Jedo 4 Jpame pals liee Slalllas (il sl 0p3)5 (5 pslaaz 55 i (ol 5 90 c0g) ol el (S
sloaiy ;) Cowlus dlex 5l ol Jolse 4y jlade pl a5 05 0 s B )3 Yo B Ve sgax 1) OLS e wilad
IDauncan and Cohn, 1990] ¢l atasls yiel plo jeas 5 S Slaogas (olss g ol Luls wsrge

19 9 do,0 Be=Fr sga BT ,e slagl (Sogll lay sl o S el somie SV e LS e oy Lol Gblis o
T a o0gll LS 1o aoys ANF LSt 4o [Heald and OBannon, 1987] cuul oais (5,15 aoys 4+ gyl
Sl wled cpl s o0 AR 55 5585 Jled LS e slogl [Ahmad and Khan, 19991 sii.a semipenetrans

[Tanha Maafi and Damadzadeh, 2007] &ls

!, cortex
2, pericycle



