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Abstract

This study had been conducted to detecte the existence of citrus nematode Tylenchulus
semipenetrans in Wasit province, and to evaluate the effect of three biocontrol agents
(T.harzianum, T.hamatum, Paecilomyces lilacinus) on larvae and eggs of this nematode in
laboratory. The results of the existence of nematode in the areas of study shown significant
variation between the studied areas and the highest population of larvae and females were
recorded in Al-ssaouira district, where the number of larvae was 8.5 larva/250 g soil and 54.6
Female / 1 g of roots and the lower population was recorded in the AL-Muwafaqiya district
which were 2.47 larva/250 g soil and 33.6 female/1g roots. The results also revealed that all
bioagentsare effective in parasitizing the eggs and the more effective one is T.hamatum where
the percent of parasitism was 85.49%. Field Experiment revealed the capacity of all tested
fungi in reducing the population of nematode larvae in treated soil compared with non treated
soil and the highest percent of reduction recorded in the case of Trichoderma harzianum
which was 76.9% compared with the control 28.2%.

Key words: Citrus nematode , Fungi , Biocontrol , Trichoderma sp .Paecilomyces sp

34



(42-34): sV 22all / 5ilal) alaall bl 5 o slall ol 5 dlas

ol

Ll 5 ddadlas & Tylenchulus semipenetrans claaesll 13 gilas 35a s G ST Al ) 038y Al
Trichoderma harzianum, Trichoderma hamatum ,Paecilomyces) <l 4336 il s
gl dsadd 8 ) 5 G (e JST DS ABEKY 0085 il o jedal 1o silasill 38 B 5 (2 s 8 (lilacinus
Gl 2 s (A pal) ey gl S e eliad Ailanil] slindy Al elinds 5 seall slind ) il Aliiladll b
S 5 LYy L 3ad Jana el 8 geall olish Jass 385 Gl Sl U Casn (o s gyl Blaiall (s (s sina
AUS 3 Wl ) (e e 1 /650 54.6 ) deas S aae James &y 55 a8 250/ 48 110°x8.5 iyl e
el /sl 33.6 S5 45 a2 250 /482 10°x 2,47 il aae (IS Cus 28 sall bbb oy 388 AlS
shdl g Al W ST Sy (gl @Dl 8 Allad calS Gl kil gea o) Ll il @edalsaa
%83.23 4wy T.harzianum _hdl lld 4 4y %85.46 (s sal) el 4 iall Al il 3 T hamatum
& Bl il il aaen 3oL Aiall 4 il &yl %61 <ilSs Plilacinus shdll Al & s Ao JB)
T. shdll OS5 5 kel dlelaay 45 jlae dlalaall 4 50 8 T semipenetrans 2 sibasd) <l jd dusasl) 280 J) s
s caly ) & ad) ey 45809676, <ilSy Aol skl 6 JI ) s el $as S harzianum
%28.2 Waic J) yaY)

-

Llaiuy) 46 e Glad jlasY) e el daddall
seas  (K-fertilization)  aslisdl el 3 el g dagall AgSWE lacl (e Cilacaanll e
Aol i V) o815 5 AUl s 31 5T pas )30 ka3 el Glld d Ly allall elail maen i i) ) )
A D) ALYl el 8 e ST GBIV A el Al daje 55 Lals W il LinaaY
LB dadll Ciaas Ao gl Bela)y daliy) Nematodes 2 sitesdl) Lein (g5 Gl 3l ClEY) o
crall 0o Ji) Ly [6] , [5], [4] Jsesall 35iasill o g 53 200 (e SL il sda sl
dgas ade e aul gl LAY ) 48Y) o2a dadlSa sosha gl e I o)y cilall e Al
7] AU IS Lo B laall AIS () 5S5 Aima 48, Hha Tylenchulus Slacaeall lagles o ) jLaml g
ey @RI Go yaal) Liadlla & Gleinl 3 1 silaus a3, [1] semipenetrans
Lol 5 LgisliS (e o2 )l (o (A Ailaasl) AndlSa Tylenchulus semipenetrans Cobb cisaeal
syl 8 1S ) S ehaaiul o) ) anl) Al £ ) (e dpaad) a1 5l B (g
Lo (A B0 Apbadl ) ey Aol Gy rall (el L iy Clacaeall daalag
 [8] g staall 48 pual) dail) 5 Al 5 LD a1 138 (3150 385 (Slow decling) (bl sl

S ALl sl 1 (al e Gl kil g
de gl o) (& 3 giladll lacl dgdadl saly )
el e ¢ 53 50 (o SEI Gl | [2] s

ol e aal (e ) | [3] Rutaceae dlital dx i)

Sal) ) il AsdlSe Jlawe A ) sialill asl 38
Gl it Tk e Al ok day i
Al oo Abad) @kl sda aal Sy ¢ AiLasl)
aall Allad da S Jlarind ) i 3 5 dbla)

35



(42-34): I 2asl /_ilal) Al

LadY) ool e ldye & S (lilacinus
caliine 81 33 bagdl e odlef 5 Sl
Gkl 8 eaall ( PDA ) ssieSally Usllad)
3)a Aa )l Gy aw 9kl ASHWL
o bin saill JlaSinl die 5 Al dass 3a4) 5 92425
opanialy | Jeainl) gaal 094 3 ) ja da 4230
by Jleatinly Aaall 4 padll (m sl Gl yladll ~Ul
T. harzianum ) Ll (7:3) dsaly slall g Adaial)
dagiall 44 ) s ([T, hamatum, P. lilacinus
3132 A bl Gl 5 Cun [11] Bs 8 00
= Bugdl e dgda Jo 250 Axs dala)
Buasal lgadad Qi (GusYee 50)  daras
pxS 1 by o °121 4a ) e (Autoclave)
Yy G5l il o5 o5 A8y 30 ey Yau/
S (ple B) sk a8 @8l s dedsdinsal) iy hadll
PDA hujs Ao 4l de )30 (el al o ki
Aany ol 10 3 (U Cuican 5 ol dass jem
ot Glaal o g IS il e %0 2+ 25 3, s
(26/p26) @) 51 p2ul 5 (g0 5 Al

: lagilaadl) J 3

s il ) P Jaasd

e ad 250 ALl @lliy clipll A Glaa
Baad S i elall e A () panill 5 LAl aay 4
Alaals Jalie A e Glall e o3 382 4 -3
125 asa 5l Jaidl e Gl ) Ciren g Adlide
Gladl e Je 1 J8 5 Ja 50 ansas alea S A
Gl ) e Clea Qg 1o silanil) Glaa dag 5l )
[12] B @l e Jal b

: Sy PE PPt

Ghldl 3 LYl AU 48 jed LEaY) 3a b
slaly Cilue 5 50l (e 225 241 &3 G A g yadll
Shoesl LAl ) iy & il sy A5y @8
@82 3-4 3l (5 gl Ao yud) o LIAY s

36

Aoalamiy e ) gl cpe Julail) o A8V s3a LII (e
Jaal 138 4 derdinall 4l Sl aal o S
Allad )l all saa) @ lal G ¢ il hadll a
Penicillium digdatum , Trichoderma < ksl
Jkdly viride
alsul Akl Jiyssl 4 Aspergillus niger

Trichoderma harzianum

4 & Tylenchulus semipenetrans 12 silasill
Dsiall b el Ji Y aae J) Rl e Sl
sai mlee 33l 8 il phadll s3a dllad oLl LS
[10] il LS | [9] gLyl 32l )y cilpmen) sl
Pseudomonas fluorescens, LSl sl )
T. _kills Pochonia chlamydosporia kil 5
T. Gl bhglas e 3 haudl & harzianum
ALKl J) 358 5 W )l (e 2all 5 semipenetrans
Al 3345 ) ALaYl (70.49%) sty 4518
LaLaml o 481 oda dsaay ) i Cilacal dued )
Glaaeal) Jlady i jual (e 4 Loy dlailadl) b
di Lgle 5 pladl 8 Ailay) Aail€all Jol s dllad

USSP

s Jand) (i) g 3 gall
: Clial) aea

Andlas b dabise dpall ded G Gl Gyl
oLy all elinds 5y peall oliad) Cilediy Lol
Cun (DS plial S pay 4l sl plial g dlaail)
Sles Glpmaall JladY Hsday 4y clie Cmes
ghudl (o au 155 Gees g3l o p 15 2
Aaod Al b calda s il ) clied) culis
. Jlaxia¥l el 204

: g bl ZUAl) juaas

O Agiiaall ol a jal (5 skl Al juians o
Trichoderma harzianum ) <kl 4w JMa

, Trichoderma hamatum , paecilomyces



(42-34): I 2asl /_ilal) Al

AUl GleUadl) aracat (38 5 L plic O lbaall e
Alabaall Ji8 Al ) dae a5 285 ¢ apasi] ddadl)
L shal) Al Cloa s Alalaall (o gl A 2y

<Al Aalaal) (38 5 J) 33850

Alalaall 2y B ) 2o _Aldlaall J8 8 pllaae

100 = JI5a3 %
ilaladl) J8 <8l 2
) Jaladl)

Gosy SPSS20 malin (385 Sbasyl duaill &
iisall Gl e JSICRD 5 RCBD azenail
Uanl s bl Gn Jaadl) L3y Llial) 2 el
gl axy Jladll (5 a5 2 paall 2aatia (Sia LA
sl dagaill X5 1925 Abbott sl 385
Jall 4 hall ol

AL g gl

3 gilasill ASul) ABUSY) 4,487

e OS5 0 silagll ApISll ARUSY 5085 il < yekil
sl b (1 Jsan) Lyl SEI Bkl
Tylenchulus 2 sflesll 45 sla Lgapen CilS 5 0l
e Lt Lad U gie 3 8 LY semipenetrans
Leal) salall il 5 o gilapl] AplSall AEUSY Gua
Gl e JS A
O & b pgeall slial 4 Jan B S QLY
CEY 5 A 55 a2 250/48 111 07x8.5 <l yll axe Jana

A Jae el oS

Ge g5t ol Amdll ) siall e pe /S0154.6
Cun all sl Gl 8 Ll du g yaal) o8l sall 46,
a£250/48 5 1000%5.36 <ld pll 2xe Jaa IS
Jaws s B sdall e a2 /G151 3EUY) 5 4
Jara OIS 31 40lSd) 48USH Jane J8) 48 gall olicad
8 ) g 4 el ) sdall (e a2/ 0133.6 Yl 2ae

£250/438 ,21000x2.47

37

Doe Lax [13] dd e Apasadl okl
Jaidl e GLY) Gmaay JALdl PlA e Gl
1 J8 a3 JeB0 anaysplee jSu (8 25 ana Y

13 silanll 2o da pd () @l e de

Ga sl o JEk b el shail) 3eliS il
T.) okl il & ed 4 adl b @i
* (harzianum ,T. hamatum, P. lilacinus
A5kl s Gluaeall bglad (s e Jakail
sasmll padainl & dua [14] JB e A8 g sl
Oa el Adgiagall A8kl s JAliall 45 )k
sl Glle juma iy Clumesll jladl s
DS oy pems Ja/ 3an 100 ) Sl Java
(bhie cle i/ ST 220) Water agar
dol i any Jo 9 b (5 5 Bkl (4 caay
A< a Gaall el jat pa GLLY) G pa sl Glle 0
Ala) Cud @lly g ¢ Gl (uilad Glaal 45a
DA e e e J€ dilal) aadlkdl ol se
& shill 485 & )l 50 (e an 0.5 ki = de) )
el (385 Gl ) Ka & Alalae JS jaiad ¢ (3udall
da GLbY) Cucas CRD 4wl dalill il Uadl)
el e Clea & laay g saad 33l 292425
plhaiul Ay jeae dsis Bude 4 Aladl
Ll Qlas &35 (40X) 38 o Sy Sudl

D ASYT Alaladll (385 Jakaill 4, sadll

Lladl) (sl aae

100 x = 0 Jikaill 4, giall dyuadl

S Gl sae

gl 3 gilagil (B ol i) 05
1 ans le dundandl 01 AU ey el ol ki
dale J<U kil Aalll Capal syl g 200 (e
o2 6 4n) i ¢ Do/t 6 g5y AnISAl Jal e (30
,))SABNJSQA.G}Q\)‘)SA&MQL\&A\



(42-34): sV 22all / 5ilal) alaall bl 5 o slall ol 5 dlas

Ay stall @Bl gall ) gdall g 430 B T, semipenetrans!sibasll Aulsul) 30l (1) Jgas

Ll Uadllbeld pll Jaza
X

a 0.88154.6 a 0.35ﬂ: 8.5
b088ﬂ:513 b 0.56+5.36

e 088i33 6 d 0.37+£2. 47 488

@deﬁéﬁje& UJ\MA.@AW\ g jaldlx

Lsie A el Thamatum Lbd)l dau Gas) o Jilail) 8 ey jladl) Belis
& b %85.46 LulSy (Uasd) (usd axe )yl ‘ ‘
J8 Ll 9 83.23 dwis T.harzianum kil <l astall Bl 8 2l Bl 85 L) S et
Ha b clan § colS Ll R fe (2) s> T. Semipenetrans 2 silaill (i s il

%61.0 <ilS 5 P lilacinus skl Had s Bl delodl gl lasine B8

P. T. harzianum T. hamatum <l sl
Cua (e (a5 ) &) Aalas e ilacinus
sasall el
agitanill (g Ao Jikiil) & iy phadl) A6 (2) Jgaa

——
I B

I L
I I

M}Md})ﬁﬁ};}emé| “'.:\.GJW\QJ})AM*

i 3 gilagll b iy sl 405

T, shdll S5 dlalaa el Gl 45 jlasdlalaad) 40 yill Gl yhdl) aren el AdEal) 4y et il & yelal
skl = JV A A ‘;si B B harzianum = 3 gilaill cald Hul Anaaal) A8USH 1 s = B it all

38



Ao JB ¢ Ay a8 250 / &, 10°x1.8 kil
P. lilacinus _hilly Alalaall dlla 8 s J) 5
Ala) g8 8l axe Jaee il ) %513 s
2250/48 51 10°x3.5 A8yl aay5 107x7.2 hadl)

- -

A

A ae gme U (suy %769 il Bl
o 38 3 Al Gl yladll e o) V)l yadl)
Sle Ll bl ae Jane J3a) 3 Ligiee
Laie JRY) A cal ) 2)Ed) Al
Aabaall J 4 51l (8 Gl ) sae Jaeae 1S.9628.2
lalaal) 223 sl 5 10°x7.8 T, harzianum kil

Liss T, semipenetrans 2 gibasll 3 0 jghll & c il 286 (10-3) Jg

ALY aay cld Lyl axe Jana (ff ALY S8 cld ) axe Jaxa

Dl Al 3 8 [15] Nasilanll o3gd AlSll 4aLSY
S aie Al sl s Ll Clie 1 silepl) A0S
& 1 silanl) aainne A8S 5 4, gl PH 4ed (n 48le
aia A dpans gall A Jara () S5 a3S1 4 53l
A s sise el OIS T, semipenetrans = silasd)
[16] gul duad (B (5 shse o5 iy Al Jucd
pad Ay b [17] Ardakanoal o
3 gilanill Sl 8T 5 4 5l ailiad o A8l
s 3 @ of ) Tylenchulus semipenetrans
Sty agladl) e W S5 7 0o PH A plais
CLY) 5 S B shall ) 2Kl A8 saly )y )
Os Sy gostadll s culindl s siaall Bab s (
Al aab e Lo il Ll W) i B (g smaal
O gl sl A (e iy, ulSI) (g sinal

a7.8

Trichoderma harzianum

Trichoderma hamatum

a7.2 Paecilomyces lilacinus

Lsine B35 A5 pie ) pd Agliiall i i

39

&t T. semipenetrans 2silesll adine 483 ()
e Al dapds Ly e Jalse saay ilE 450
Ge il (s sine ) Al ey ) A e Ak
Or Shmb asmairall y s sl IS dgaeall jualiall
Al 8l e la ailiy aliisiag sy il 0
kil 4abal) dalsadl o) LS 1 silaxll o3¢]
@ nS sd ali B (g AY) il LKl
Cual My 1o glell KU) AUKY lass o 33b )
S Jalgall paail ddline iy Ay 3aae Sl j)
i 385 ¢ 1 silanll a2l Al A J 335 & 3
G S oS8 glenll AASL) AEUSY ol il Al
A BB gy gAY Jpadlls 45l au )
GecY) lidally 4 jlia (an 10) dpadaud) ikl
Sle ol 4 S 5 Pasteuria sp LSl ol



(42-34): I 2asl /_ilal) Al

ok Sy Chitinase Jis
L [21] Gleadt s3a i 1550 Acetic acid sasladl
Dbl Bps Pl Hseda ) Aas Ao @il
& oS s A O B hgilenll dlias g &
. [20] kil 1igh (gl Jakall
[22] wsoAls Khan 4d) JLal Lo ae 28 sia gl
2 Jgal G kil 1 adeld Y La) Al
Protease <la: 3¥) 535 13 silanill GLYI 5 (i gl
Gas.oanll 38 e Jilaill Adee 3 Chitinase s
shill Gl cilaa gl ABall el s JMa

Protease

CulS B

@lykdll 48y 45 lTrichoderma harzianum
O Aeadiinall A jall 3 ) (5 3y 28 128 5 5 yiidall
Jaliaill 5 pasall Jidall 5 2l b bl 50800 Gam
Al lil Lo pe 488 e i) oda S e )
Alis Ay a0 s 1550 3 [23] osials Deepa
Slo AlaY) i) dalge any Ll 48 jad
Tylenchulus semipenetrans <luaeall 1 gilas
s oS Trichodermah arzianum kil ¢
il s Gela sl adiae e ils SiSY)
[ 24] wsoals Stephan 4l Ll Le ae 488 gi
Lay) Jalsall e de gana 4l yd & o L“;hl\}
Trichodermah _hdll ol 4,350 S8al) 3 gilass e
e ) 8 sl il yladll ST IS arzianum
Meloidogyne javanica:silell &y (s
45 Rotylenchulus reniformis. s silesll &)
hamatum ~ _kdll

Trichoderma aly 8

certain Nematode species in citrus orchards
at  Sharkia Egypt
Journal.Agronematol.,11(1) :144-158.

Governorate ,

40

iladiy o gilanll asn o il 8 il el hdl)
8 yem ikl Bayha e Wl Ldiaall 8 gl (s
Llall JBa e bl e Gisbk e ol b
Dhadl aphaat e dary (o3l 5 <l phadll 03g] e 3Y)
ol 4iad L ) ALLYL e sl el
g sasall 14 gl Sl dulee Lapin Jully
T. kil o Lasl 8 S35 saae Gl
6-Pentyl-a- sall sladl =% harzianum

5 Protease ) <ilay ) z\) ) 48zl pyrone
kil daal of . [19] , [18] Chitinase
A58 (8 (S5 Al Aa8lSe JalaS Trichoderma
GL‘\.‘J i 2 silanll daaleal Gl 2ae aladiul e
sdldl Jakill 1 Antibiosis Agball calabiadl)
Enzymatic <l 3 zll 5| Mycoparasitism
Chitinase « Protease <ila VS hydrolysis
Jall e galll A
Induced  4asliall Cliatul

Glucanases
Competition
T. harzianum ki)l of La g 35 Resistance
anl 5l P WS el
Paecilomyces _hill a5 [20]Competition
dikaill L dglels s Lo sad iy yhail) ST e lilacinus
lgilan lein ey dsilall e 22l (asn o
GIAL Ga gl e Jakaill 4] [adlii g Ciluasall
Sbaily) sac dbul s egg shell p=ull SDle
Olll s Haustoria abaia¥) suac sAppressoria
A e O & el Wl e o)) skl

Ll Ll\,)ﬁ!\

JJL\AAS\

1-El-Ashry, R.M. ;Abd EIl-Aal , E.M.
and Mervat , H.l. (2012) . Evaluation of
Natural and synthetic Materials Against



(42-34): I 2asl /_ilal) Al

to the IPCCs Climate Change 2001.Impact,
Adaptation and Vulnerability.

9-Montasser,S. A. ;Abd El-Wahab , A.
E.; Abd-Elgawad, M.M.M.; Abd-El-
Khair,H. ;Faika, F.;
Hammam ,M.M.A. (2012) . Effect of

Koura, H. and

some fungi and bacteria as bio-control
agents against citrus nematode Tylenchulus
semipenetrans Cobb .Journal of applied
Sciences Research, 8(11):5436-5444.

10-Deepa, S.P. ; Subramanian , S. and

Ramakrishnan : S. (2011)
.Biomanagement of citrus nematode
Tylenchulus  semipenetrans Cobb on
lemon, Citrus limoniaL.. Journal of

Biopesticides,4(2): 205-207.
@ Al (2001) e 5 s Blls -1
Oe il pusand) e anill adl) (e da81S0
s yladl)

Sl dada Aol )l A4S sl
12-Fattah, F. A. (1988)

activity of fungi associated with females

Macrophomin  aphaseolina

.Chitinolytic

and egg of citrus nematode Tylenchulus
semipenetrans J.Agric., water Reso Res.,
7(1): 1-9.

13-Mahmood Khan; MuhamadTahir ;
Akhtar Munir; Ataullah and Noor
Habib Khan. (2010) .Incidence of Citrus
Nematode in The Citrus growing areas of
Nwfp ,Sarhad Journal . Agric. 2.
14-Aboud, H. and Fattah, F. A. (1989)
.The effect of Trichoderma isolates plant

growth parameters and Parasitism of

41

2-Duncan,L..W.(2009)
nematodes in citrus orchards .In Veech .J
A. and D.W. Dickson (eds). Integrated

management of fruit crops and forest

.Managing

nematodes Springer. Milton Keynes.UK.
and
Jimenez, Y.E. (1987) . Relation between

3-Garcia Teran,O. :Duarte, E .

the population density of Tylenchulus
semipenetrans and the yield of Valencia
oranges (Citrus sinensis) .Ciencia Tecnica
en la Agricultura , proteccion deplantas
,10(1):63-71.
4-Duncan, L.W.(2005) .Nematode
Parasites of Citrus .In: Luc ,M., Sikora,
R.A. and J .Bridge (eds),plant parasitic
Nematodes in subtropical and Tropical
Agiculture. CABI, Wallingford

5- Mashela, P.W.(1992) . Interaction of
Tylenchulus  semipenetrans ,  citrus
rootstocks and salinity. PHD. Thesis
submitted to the University of Florida,
Gainesville, Florida.

6-Mashela, p.W. and Nthangeni, M.E
.(2002) .Osmolyte allocation in response to
Tylenchulu ssemipenetrans infection, stem
girdling and pruning in citrus . Journal of
Nematology 34: 273-277.

7-Verdejo- Lucas, S. and Mckenry M.V.
(2004) the
nematode Tylenchulus semipenetrans in
citrus .Journal Nematol,( 36) : 424-432.
8-UNEP. (2005) .How Global Warming

will Affect my World :A simplified Guide

.Management of citrus



(42-34): I 2asl /_ilal) Al

20-Jamshidnejada,V. ; Sahebania, N.
and Etebariana, H . (2013) .Potential
biocontrol  activity of  Arthrobotrys

oligospora and Trichoderma harzianum
Blagainst Meloidogyne javanica on tomato
in the greenhouse and laboratory studies.
Arch. Phytopath. Plant Prot,13: 1632-1640.
21-Lopez-Llorca, L. V. and Robertson,
W. M. (1992) . Immuno -cytochemical
localization of a 32-k Da protease from the
nematophagous fungus Verticillium
suchlasporium in infected nematode eggs.

Experimental Mycology,16:7- 261.

22-Sharma ,A. ; sharma, S. ; Mital, A.
and Naik, S. N. (2016) . Evidence for the
involvement of nematocidal toxins of
Purpureocillium lilacinum 6029 cultured
on Karanjadeoiled cake liquid medium.
World Journal of Microbiology and

Biotechnology 32 : 82.

23-Deepa,S.P. ; Subramanian , S. and

Ramakrishnan , S. (2011)
.Biomanagement of citrus nematode
Tylenchulus  semipenetrans Cobb on
lemon, Citrus limonia L.. Journal of

Biopesticides,4(2): 205-207.

24-Stephan, .Z.A.; El-Behadli, A.H.; Al-
H.H.; Antoon, B.G, and
Georgees, S. Sh. (1996) . Control of root-
knot —wilt disease complex on tomato
23:13-16.

Zahroon,

plants. Dirasat Agric.Sci.,

42

nematode eggs. Intentional Symposium on
Biological Control .Antalyla-Turkey, p:59-
65

15-Ciancio, A. ;
Longaron, C. O. (2016) . Regulation of

Roccuzzo, G. and

the  citrus  nematode  Tylenchulus
semipenetrans by a Pasteuria  sp.
endoparasite in a naturally infested

soil.Biocontrol, 61 (3) : 337 — 347.
16-Milad Rashidifard ;
EbrahimShokoohi ; Akbar Hoseinipour
and SalarJamali .( 2015) . Distribution,
Morphology, seasonal dynamics and
molecular characterization of Tylenchulus
semipenetrans from citrus orchardsin
southern Iran .Biologia, (70/6): 771-781.
17-Ardakan , AS. ; Mafi , ZT. ;
Mokaran , A. ; Goltapeh , E.M. (2014) .
Relationship between soil properties and
Abundance of Tylenchulus semipenetrans
orchards

in citrus Kohgilouyehva

Boyerahmad  Province  .Journal  of
Agricultural Science and Technology ,16 :
1699-1710.

18-Elad , Y.(2000) .Biological control of
foliar pathogens by means of Trichoderma
harzianum and potential modes of action.

Crop Prot, 19: 709-714.

19-Duffy, B. K. ; Simon, A. and Weller,
D. M.(1996).Combination of Trichoderma
koningii with fluorescent pseudomonas for
take-all

control of

wheat.Phytopathol,86: 188-194.

on


mailto:aurelio.ciancio@ipsp.cnr.it
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B14
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B14
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B14
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B14
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B12
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B12
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B12
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B12
http://www.intechopen.com/books/references/microbiology-in-agriculture-and-human-health/evaluation-of-the-efficiency-of-some-antagonistic-trichoderma-spp-in-the-management-of-plant-parasit#B12

(42-34): sV 22all / 5ilal) alaall bl 5 o slall ol 5 dlas



