& Al ales sy Ss2 3l gl 2 D
@) e Ay D) > e (D) Josb L SH desus
A(ogw) 3] - O e @)

asdel!
95 Jailes 52l de gasead Q! & il Sluadl Solu e J:,q;“ 1992 le Sy e N> (LS desee ch,_,l’
147-140 : (2) 10 &y )l S LUy Aoma . & 3 dlalae day O g3 )1 ol 2

Sy SLIL L st of Y Odadl el oliae
dj Gble Jl dnedl dgeos pae )l Lims OIS 31),Y
.x,.nz._..saf‘..e) LA i e e 60 40 o Leelis)
S Ui asle pl,2 5 ) ey 5,28 <SS 4 A Bl
ilSe plav pde Jlazs| wiys Leds vl oday L duyé
oF aiSI 05 SN e Ll D1 B g gall Shadll
e leze YU B, Y1y Ll sdadly & A1 § dnedl LaS
n i Tygeny L) rlons 2 1 Lol 3
Ll Oldes - Og)l - Sl [ dakie SladS
g A Aalae - &l

B aey Gyl o Coadl dull)l oda Covem

Jdajldes ol Logenad Lal Ljler Lkt oluw
J__.‘.:lej (J,a};)lp} «(..ljl.x..,)ﬂln & Benzimidazoles
CatSIly L 2 jany Oy oA & dlalae s (L 53
ales Of e o bl Sldeadl edgd (5lead! LI e
58 I Sdandly LA 8 il SNy g2y e & A
pdeedl plte Ly L anlal 8 5olns o b 50
ip,,_,.fmy.xi;s,:ﬂi,,ﬂ\ P (SLbeS Lren 5 € feosned
WS LSl aday (O pdall ;,,. 1000 J| chwy olasy
@SUAL Jp 0 SN sl cosllazaly kil go nied

LS ol Clbladl ilyy & kil byl dobiuy
Pl ez 3P G oo Rl sandl 35 Of Sy
LA B il sy di s B A sl pal
Bt By L eodlSa dypas e drly O b bl
il Sl Jlerialy o0l bl ¥bous LI
o el g el 2 Gk e (Bl ol L
i LS .(9) Do 5 | Joosdl 095 ey D1 Aalas
A dlazaly 5,8 Syl 3 ol e sas
R S (@) L kil e claill 4l
il Sl S e T Sl peipiell il
cakadl e dasll

Jailea il ls,e OF (6) @l ulad oo oy
byl gai 3 20 3 Al 2SYI » Benzimidazoles
BLl e Gl ) ol 1 Gy . prbe el
daildea il dgame o Liler Sl O (g5lendl
Osus o o oMladdl oy aly L4 dalae
c ) Gy @oSouill 5audl ST ens Lal
FOC | Jﬂ,b, 40

Gl @l i lad Sl DH ol Lia § Janid

: dedde

dyi ohiae 338 Sl Ol dpd o o
Slaglaadl 250 B SSPICON | e | oo dalae 93 d‘,:-_g).“
(14) 1946 ple J| spm Wla| § o,edl peb OF )
Ly «(16) LS55 (21) 0Lyl s 21 o (3 230 Lgay
-(10) Likwfy <(19)

Lol ol apmy | gl ol il 3 it
Joll o 5y (4) 1962 ple 30 )Y o el L
oo BloYl L oy L (41) 1980 ple P
@) Gl JolSS B35 Lyye Cpr b Ol dgd
Sl dud Bl an ($ Ja 5 oS
Loyl casssy L (7) % 60-30 J| Ll gy % 30 - 20
U.AJUQ_,AJJJJ_;} ci-\g.\_ﬁ‘}.o“,_tvwl.g.?.\.:-‘g
L oyddy L Jels Jg‘:" Sy g ‘_,Jl <Yl
.(3) % 0.1, 1981 ple 3 Lol Y

Verticil- i)l oa Oyl Jed o, cmadl 51y
229 iadldl ) ghadll disla) exy U\ lium dahliae Kleb.
S oy osdandl Gk e s AN LA sk e
V1| ECHECOURP W7 | R S PR VUR™ PR S E IR PN

140 :10 Woma (1992) &y ,all Sl 45y e



80-60-40-20 ¢ syl JS' oo doil 1dtsl Y1
blugy Lesb 5l JI dopi o35 Ll o 252 o
Ak i o dpandl egy S e Lkas
0PA JKh pbss qe 100 g diT Uy 0l 0.7:00
g S Ol S BN Jes @Syl e 00 18 Sk

‘&b&adl)JTwr.ASJhb_dprfEJﬁ.l:;TrJ:d|)_,y|&;§_
st oS «PDA» Cns S CmaB g 5 80-60-40-20&\.};) Js
ALl dy k)l

LA e palsal) Gdadl S s Ay 1 sl
ISt sl o o5 el 24 0] 0 8051 L ki
pree 18,@f;ﬂ;w,,eloo)\muybﬁu
S R Y i U PP FRCRCIN |

24 50ed 0 80° 5l o &A1 Ciins A 1R AN -
0P A K Cadys pa SO0 Jf o5 (Lgilos el 2ol
S B Jas o3y Cimadl Jo oo 18k

do LAl B Y Goandl e Sl
il 35 S s . deadly dlbaall G gl 16-8-4-1
Aol 50 o5 ALl Aalas gy L Aalas JS o Ol b
P Opm) i gl G el DL pe il S
Okl 3 ej2 100 000-5 Sy Adl 5515 gl 5y ¢ Alalas
Wlaadl o L 31 pn DI Sl e of U sl
S s L Ogkedl (B es 100001 o oyl 5 5S) 2
S s apsei SRl El e Lyl gz LB
oS JKE Al L1 T el sl b S S e
1 E2S 5l e dele 4824 sua) SLBYI oSy
¢ e Al kil e e W Gl SISO Loy
ol o IS Gl ey ol 55 e B )
NCHN SO RE NS
LN e‘\:.’.n

Ll de § bslee] o5 Al gl & Bl ez
S e ndls B insy il By ol L5
Lowadl P ey L (11) g ydedl ladll sl s dnadd Jladl
LS e saplall el s Jlab b S ] L
da ol e e p e My cdeld Dladl
Gl Aol S5 D (Ses el Sl Al
e Al iy LA ST Sl e e S
Ll el o QI dakanadl sy aedl 555 @I
caeblys ‘_},‘._.a»_,f (7 Y] PR RN AU dladdl e
Jpmd T adodl dol 555 B e conall 0 0,50
S D pme iy ol SO ] el s
Aas OB Gl ey . ol S JL g Ay Aal] Ledll

141 _ iy )l oLl 46y U

(Jers=dlh (!4 Dy o Il ees =l de goad
e & Sldanadl oda pldsezal TR Py N )
s3le pl,£ 5.0 5 2.0,1.0, 0.5 Likzsve Ve dayl 33y (!
L5 S el Blal amy Ldn s ST sl fe 200/ Dlas
ides @, 85 L oole b Jo 2005 Wagly) o5 ¢l Al
o5 T fall eday i i ele Ja 500 Jonay Lol (5
il a3 LS LA el e (B el
bl e

(haer aall o e ol R
348y gty ¢ ) (o 9080 Ledyb iy (ot ey
RS (P RUSTH IES VAP P EIPRRE WPy U b IR
el3pm AN ulST e dey )50 Wl ally L3,y 8565
Wlas &5 o guie o Sl 2glS L Jo g9 S
Ldaodl oladl duasey dodas (Compost) a5l Ll
Sl Ceaar (LW Ll 41 e 1-1 Jdaey NPK
JS e Ok Uiy ey dalllly Al ISU e
Ay Logl 16841 iisdos 40y ol,B I dlalas
ol /104 daazedl ul 3l .s.u.c':L_J NWON| PRI PN |

Y dsedl e il Ll 4kl ezl
b flal pe J2la pelazy #12 oda wdp & ANy 5L
Verti- Jadll Ll odd jostly . «PDA» s Jo dald le
bysdl e hdl flpl Jse o5 cillium dahliae Kleb.
Ay Gl depie | pheay lde sl BLSL & kil
Slan e dpandl (5 dadne i Al I 0 gt A
4y L S el ] wils] cwsy hadll E,'J‘-t
o Sl Bl sl B dahll eds clanzad
slpoldlly 3y ls 4kI Ll Yl 5 ol
of xSl e Slgaall Lan e O Ny (1)
PR E N [ WS UES JOUSN [N PRI I PSS B WA |
Juo (17) Sl sl e il G S c;-i‘ Ui,
sda Cdimy (lesl 5l J] dnasdl L sl Y
Ll il cdoadl o 2SI B a5 Lenll
() (el S1 dally L dny 020 Sl L
om Sl 5Sha Al Lia e catsl Sl G
.0 gkedl e 100 000 - 5

A el 3l sl dedl e il o3 SV Ul
Skl A s by . kil o e gy o S
Al g e W Gl S5 Ly (311 el
el e yldl L1 LY

JS) Al Sleli)l o aedl gy o 2SN -~
deadl o 2SN (5 LeS pdandl s SL e (v 20
LI Gl e A



LA ¥l B prili S0 Sl 5ol n IS
LYl B BN OF Ly 41 3 DI Olaeddy
1O dslay Jous st B b puilbeS el 3L
olay Joers cOgabadl po o5 350-5 58120 (° 45 Lyl 3y
oda e SKayy M5 e JeYI 51U (028 44131y 0.53
55 WLl dms¥l L dedl e 22U B
O BN (2) K2 ‘_,,.,L.S O gekadl b 552 100 000-5
s (Jerren el S O ol S 5
Rl gei e JBJI Dkl Jhaiy & 5 coblis
doadl o Leln il Gl B 0da OF LSy

SAL

Sl Je o ladl Jy Jhdll ges e L1 dakasdd)
ol S S S AL e s O Se 2
Dlaadl Kay LS deadl SLE S 2gm) YN e o2y
I Sl Sl e dilsiee el G odnedl SleS o

Loy Copy
Y >

Liey ool 2
~mmJ
604}
50 /
40 -
30
20
10
: | &g Con S
i 2 3 4 5

Ll Gl sy Sluddl 585 u BN L2 JS.:
A A gl o
Fig 2. Correlation between the concentration of the tested
fungicides and the diameter of growth inhibition zone
around the soil.
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Fig 1. Correlation between the concentration of «Carbenda-
zim» and the diameter of growth inhibition zone around the
plant mulch.
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Table 1. Quantity of fungicides (diameter of growth inhibited zone/mm.)in leaves taken from different heightsof the plant after

soil treatment with fungicides.
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Quantity of fungicides added (gr. a.i/plant) aall Uelrall
() €~
Thiophanate Metyl &Uliss Jie Benomyl  joayiy Carbendazim ‘.;._}l.Lg.g S Sample Temp
height after
(cm) treat
(weeks)
50 2.0 1.0 0.5 5.0 2.0 1.0 0.5 5.0 2.0 1.0 0.5
30 1.0 45 0.0 - 3.0 0.0 3.0 7.5 15.5 3.0 1.0 20
00 00 00 0.0 9.5 1.0 0.0 2.5 0.0 0.0 4.0 0.0 40 1
0.0 00 00 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60
0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80
00 00 00 15 35 2.5 3.0 3.0 0.0 0.0 0.0 0.0 20
00 00 20 00 2.5 5.5 1.0 5.5 0.0 1.0 0.0 0.0 40 4
00 00 10 0.0 0.0 4.0 1.0 1.0 0.0 0.0 0.0 0.0 60
00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80
0.0 00 00 25 0.0 1.5 1.0 0.5 0.0 0.0 0.0 0.0 20
00 00 00 0.0 0.0 1.0 4.5 0.0 0.0 0.0 0.0 0.0 40 8
00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60
00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80
00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20
00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40 16
00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60
00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80
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Fig. 3. Quantity of fungicides (diameter of growth inhibition zone/mm.) in the roots (r) and soil (s) after 16 weeks of soil
treatment with: Carbendazim (A), Benomyl (B) and Thiophanate-methyl (C).
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Fig. 4. Fungicide distribution in roots and stem after 1 week (—) and 4 weeks, (------- ) of soil treatment with: Carbendazim (A),

Benomyl (B) and Thiophanate-methyl (C) at 0.5 - 1.0 - 2.0 and 5.0 gr./plant.
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Table 2. Quantity of fungicides (diameter of growth inhibition zone/mm.) in leaves taken from different heights of the plant after

soil treatment with fungicides.

(g W Bl sy LA el wdl des g ! Ay el
Quantity of fungicides added (gr. a.i/plant) <aall Lalnall
() €~
Thiophanate Metyl < Ul,S fie Benomyl  |.eyiu Carbendazim ‘..L}Lx_;g S Sample Temp
height after
(cm) treat
(weeks)
50 20 1.0 0.5 5.0 2.0 1.0 0.5 5.0 2.0 1.0 0.5
3.0 1.0 45 0.0 - 3.0 0.0 3.0 7.5 15.5 3.0 1.0 20
0.0 00 0.0 0.0 9.5 1.0 0.0 2.5 0.0 0.0 4.0 0.0 40 1
0.0 00 0.0 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60
0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80
00 00 0.0 15 35 25 3.0 3.0 0.0 0.0 0.0 00 20
00 0.0 20 0.0 25 55 1.0 5.5 0.0 1.0 0.0 0.0 40 4
00 00 1.0 00 00 4.0 1.0 1.0 0.0 0.0 0.0 00 60
00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 00 80
00 00 0.0 25 0.0 1.5 1.0 0.5 0.0 0.0 0.0 00 20
00 00 00 0.0 0.0 1.0 4.5 0.0 0.0 0.0 0.0 0.0 40 8
0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60
0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80
00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 20
0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40 16
00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80
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Abstract

Tawil M. Z.,

seedlings after soil treatment. Arab. J. P1. Prot. 10 (2): 140-147

The behavior and the systemic activity of three systemic
fungicides (Carbendazim, Benomyl and Thiophanate
methyl) belonging to the Benzimidazoles group were in-
vestigated after soil treatment on two-years-old olive seedl-

Hallak H. and Abdin M. 1992 - Investigation on the behaviour of benzi-midazole fungicides in olive

ings. Results indicated that soil treatment led to Carbenda-
zim presence in soil and roots for relatively short time after
treatment, not exceeding 8 weeks. Whereas, Benomyl and
Thiophanate methyl persisted in the soil for more than 16
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weeks, in concentrations sufficient to inhibit the fungus
growth. The three fungicides penetrated and accumulated
in various parts of the roots. The translocation to the leaves
was weak and reached areas about 40-60 cm above the soil
level, despite the high dosage of fungicides used (5.0 gr ac-
tive ingredient/seedling). This indicated that soil treatment

is not the method of choice to control this fungus in the
higher parts of the trees. The concentrations of fungicides
in soil, roots, stems and leaves were determined using a
bio-assay method which proved to be accurate and easy.

Key words: Bio-assay, Olive trees, Soil treatment, Systemic
fungicides.
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