
J.a.*i t{rr.{ Jt \lAl .-,Li.e)l .}l+J qil+l rrli"Ujl
.\At Jj )r+

' eJl * 7W .t* '.slt;o p.^l.rrl .r|al J"..r.ll .l,c

qry*-Jl \.rJl i<Lll ,-f\)l - s.,r.-, .:lllt ;rrt+ -iet))t il5 _.rLlt iUr fj

,JrriLf t

.r-; !.1$, dr ;rt*all .-.,L:.c)t .rt4] ir.;t{t .rlr..!i:ll . I 1A t ( CJI .t* p@.ure . UJI * gl rt . J,,.ill $ , ,ff
. f 1 - t t :Y qiy'l .r$l qUe il+ .trr..Jl Jt :iq
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:t* +La, -, Ct, .(,rl* V.:i)t .ry)t- c,)t .9r

fp. ,sJt d Ott-: .,JU C*-ly+y t -alt.Jy ._,UL;

,Fl F;J#I t5.i,,rt-+erL(ptral !ry t..o (.6yo)
ULl e;;Jt .rY>{-Jl c^;5 .i..t-.rt .+*tl ?:V 4

Jy.rlpL jr rl3_,1jgl-tJl C d: .,;itl 4i .rl+rr-U +tJl
/ .t+U;lt: .;Jlr,, .gl-tJl [^,, i.?t-.rl -,3.d1 4l"At
3 .,g'z!-t tr-+*U J)lt.iEl Jjrl Jrit ,51l#-
SS 4 a>;\ nr;- ;rts; r:.i.ul t e3;Jl .rY)t- ALel 4.-

t#"

cit5 i,-)Ul ,Ft fi e.*1 drjul -rl JJjlJi)l dl !5
c-t.l s ,JrrYl .:Y)L-J| di,{ dl L.l . (r) !t;l LL

.(1) ,-,cjLt*Jl J, djrlll ,! ,h t., F-;
.rl i .:l.rrr.. dr):,J ;t+ I ii:J I AJ,, J I r- lr.rJ I . 

j-o .-i+-l
9>\:J ;,.J+l -u,Jl y..fs3 L"r ,k -;J;i .9,e1-J $r;
-Ut* _p.r* lJG,i !-.i kL c-;f dl3 Q:i-)l;.,, .rY)-

.LrAt Jri

,>)l o*t tlt
il"r.*ll rt/,t - I

4 * 4-lrJl .i.a tji c^L,:-l .Jl .-,tLeYl slJ- dl

L1.t .a.._e c^L-:-l ,ll Q:ilt.rYI- Jl [5 ( t g; J:-r-{t
.Y t', J;-^-+t ,J i..,

2;rt1 -r.rn - t
A* \A b:y d luUty Jrl*5 vq Jl.?l l:..l c--.al

.=Pr ( \ ) ., Ul JL.:fl 44J.Lll i b;r tJ li.lll gl ;trl v
;.ri ;sa.l5 LrAl Jri 4Jy- iJl:L vq d..t d ;f ,V
(r ,- \) gtr ft-.tt Vq 4t.t ivl ,l h, 6,rUt g ;til vt,tr
t- JS )i1 ;;S u* e.:l k J", t Jl c^J-d .rl r^:-r

ar;'Jl ,>lf Jl ,? ey . , o; ,-^!:i JS e i*lJ (1* . . o;

.,-ol C"^-ll d cJ"--:-l dLJl L.Dt-iJl .rl..t =Jl ;".
,, rOf1lr-)u t.. -Ycr-\r. -rcO-.,fO)

'+ F .=P-r ut+;ll i'rlll ,'Ll ,Y (41 .F
'tll j .-J*:*, lttro 4Jt_lyfi q5t-lt

,Ul ;i &l*{J 
"}rU 

/rf . d-e_1e1|-rJl

irJill
i^jl,ll .rU/Jt Jp e ..,1-i.p)l .rl.rr." l-u;,&;
i*b) );;L;rYl ;:!, Jl .:JJ! 6.rl 'riL .k ;;L;Jt -.,L:eYt
iijJl +l .rL:.it^(l .Lt,:; J" .rl.r=11 .iJ UL+t .rtr-.!t:Jt

r.ar tir! & t";t e.-b ,f .jlJir ilr:Jt ,J .r:.|j ,rtr
.(\D qLilt .)U!..tt e:s*t

lll: O1rt"4|nl J:, -,1:rYl .rl '*^ o24 rpb JAJ

l-ti:-l l)l i.,_Jj.ll r.a,Jl J-LJisJ \_tt-)l a,J.- & t L
Ji-, tJ 1o c Y) (rr d lCJa-L, yo) u> ei;, c)ttsi
Jl AL;)t .rEtJl t' ,k;:V.rlrjf; t-i-yl .)AA)t A,-t

(.rur-:Jl) ,;dlrl,tJt i1;4-a.Jty ,F V.tt-)t & L.;i,
rfi l{r<., -f Jt;lt 

";*.lt 
j-ii Y l* ..*Jt,rttrJt

.2,4 DB -, MCPB -rLtrYl .rl.r-" & _u-ult

s:- a:."t-p 4i tr*rl iJtir .Jl i-lJJl d eail Jit
J.t^f aJL,:-l .s* yVj)11rJ<Jt 4l V:tJt ;" .rYI-
.rl*I tr,riJl +t-- irl3 r(1) Jrfl .J ,y th-Y
L.-ll ,t t.rrt ,# tl .r):LJt L, ,y .r-:,i -.rL:,)t
oLl/l r:;-o.ra u! ;(\) U-u{l -u,Jl .[b;.r-]-.-/,t l:",,,b

FJ i"ru, cjts JJl i.i;l \ti)t .rY)t- ,y 4l
Ul .4-*sll ..;jL*Jl cg jllll &.riiLilt .rt.r.a
.$y$\;JSJl r.t"UjrJl J:" 6fYt .:l.tn-U ,:,.,":,lL

,y f Jl ,y d ,Sb e r,L .rl.rr" :.a: * bj;alill
.i)^:iYl &qJt oj-oln:.;3J_r"lll ,J *f,|t 6rrr-tr
U>ifr .rr- {.iy-l iL,j*It otfJt'U ,F.ry>{-Jt ,si r,.....r!.r--Jl jJf dl r->.9 .r :1, .(A) -r-"+U

U -iSl f ;. bt cjt5.rt.r.- qs bt:_A ccrj.1.2t-rJl ,.o
!,;(.ll d/ Jfl J-oUl ,J rj; I r . t-..r_r J-oUt C r} |.

.(AcV) !..rrrJl & ,^Jl n.-itltJ-Jl .+;l
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o. . ) +rrJl ..rr (1*, 11L" J", ia;->!l 61Laill .rX" ,',
- dit, - d4*i>{?) -;b LJAI Jt :s4, *4)t (t':
olt-*f) d,Yt5 crlt-* 1 4Lt'" JA .rL5 C-.*: 6"t"t-:
,Pl Fi'l +Jl j$-i dl 4iL;)li U,;(.JI r:,1,r l.kJl .-i.Jl

.(.r.r"f +l ;si tdl -^i:.rl 6;l .r),Lr f + 1L:i

-Lii ,tll l.&jl -i/l el:-* r cit<i .i.oL:Jl .r)\,L, Ll

J, .Jy- J< t r<Jt .jl- kJl Vl.j,, 6,t>1.r}"L, .l,,).ij

.V.:i)l;, .:rY)t- &>UJ J^U cr1,t , -r)t g-a:J t,l.t-

L-t.- d"Ll J, ir*Jl .rl.r.Jl ol;S; *a/ ; $1
,r-)t ts{ l.-:J! .r*Jl qJ .7L,.-r .(Y,-lt) \r*il|
c/ f+]l .|Jl d (Y;tY") dlai.ll i-LJl i-urJ 4J1",:-t

&t<-_r d ,jt+ f-?.5,t ,J, 1 . Jl Jr" J5;,,, g-U.:-ft;5ft
L.1 cjt5j ;.,;jJl .rl;l 

"pt;iV 
i.cltJl .t*, \-tl *

'l Y t t. l.,1tr 4,Fl 'lfl ciJ .:?t-.rl -.,. j,.dl ;jr-
t,,-,g 1. 6d +.lJ!J L_t-)'l Y t Yo el-tl et e-f)
qL,i J,rr+l !_r^:."t f ir:Jt qk ,J-r iLtJl dr" fCx.rr-l
y';z,t r-ai, L;;;Jl a \:,ail\ oli* Js :^<- oth ,f
-r.i,Jl .rr p,j .6il j -s-e ,S\ ifs.rl ..r.;4 -,r3jll ojr
4lj5l .r.i^U at+l dljJYb :l.r.cYl .rj;l_e clJ! + q.;-t*l

itJl cJL f e#t Lr.+-U .jt+b Jrl r,jrl
(LSD 0.01) gr)l jl.uall .9rtiJl iri'1 t,tt-,"-t

(LSD o.0s)

L:itllJ etlJl
(\) J.*Jr,J dUl gJl etls: (t) Jr.t*l u E e.-r-

Table 2. Rhizobial strains used in this study.

.4-l.rJl d c^t"r:-l dJl *,1"l.c)l rrl.l.-. - \ Jf-tt
Table l. Herbicides used in this study.

Jrl.ull 5Yl
Common name

c.+Jl ;i "f.*-lt 7Jt
Symbol

idlrli dl;Jl
Trifluralin

.J q ,l:

Diuron

l-.1i. .
Pronamid

\1.

HI
Y;

H2

r;
H3

;.r13 oyA q)) tyrr"l';f,i;l ;::,
.1..,- & iLt " J< ol:-*.!)l.i r:--D':-l 4jl e.f ft{l t
u*t+ll 14 riL ++Jl ilLl" rtl;l -iLdl 6lj ,- 4! -r+,r

(-"^":*Jq) L,- t.* L::iill Utj, .,-t+ ._;- ?!l f t' J,
6t ,* j$ .rl'lj t f ;:V € ;"lj JS \r[5 c.f
(Y) Jr+l e;"tS Js Jr* .Jlrltu i; ilrtl r iLt , 

"p3
. iJ,t , J.(J t,ti \ y -L-3*. .|-.i

+l+rt -,eat \i -Y
(Sandyloam soil) i;,;. *t \i A \-r;j,l c4r?f riJ

-,r.V-)l iiLt, gtlJ: b:y c) *l:)l df,r.Jl iLe b,
Jri.:, ll$.:-q Cll c^L;-; d - airFt i:ill i<LIl

.rl .s;t-5tl JJ^:JI r Jl-r-{l dy (,.}. Y. )

. i-lrJl ;| c^I",:-l dl t=rr.*Jt ,g))A- - Y Jr.q

Jr..ll il:f-Jt gr.r

Source Strainnumber

p iJl

Species

csJl ;i l.r-tt ylt
Symbol

,JlJt-a i-l;
Hawaii Univ.

qlrb;-t+

gl;t-. t^.1+

Hawaii Univ.

379

(6;:t+ p*.t:t:) JrYl ;J>\-Jt

Firststrain (Rhizobium japonicum)

r lt . i .'* ilEJl +J>{*Jl

Second strain ( R. japoniium)

r )l .,i ..* dJEJI iJ>LJt(_/vv

Third strain (R. Japonicum)

\o.
Stl

Yu"
St2

Yo'
St. 3

i-lJdl j c-!",:-l .ll il frLSJl JJ-;lt - f Jr.t+
Table 3. Analysis of the soil used.

'")t Ll e$-x,.f

(7) t ur

PH CaCo3

(%)

(7) iJFi.Jl isul J'.Lil! ,';-Jill f j
(i,-rr[tf .j.) oel*ar\)

Organic matkr (%)

Concentration of available

phmphorus (ppm)
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*us)ts (Y 1) o;;;l-rJl: 1i gy .+JrrrL .9r; .ri+Jr 4it - \ J(.i
(r-* . Y,-. \-/) ls:J-t\s.:,))- ;j)\i r)?,y

Fi_e. l. Eflcct ol thc he'rhicides trilluralin (Hl). diuron (H2) and
pronanrid (H.]) on rhe survival of thrce srrains of Rhiz<tbium Jap<t-
nieum lSt, Sr2. St3).

- r3;3alJl j),[fu-rJt; 4j).::Jl ;F;l.l \}lJ#J *l+:Jt 4.ii:lt
i+l + -*:-ll i Q:1)l j, .))y- .r),uJtJ,( & <-i*U:,|f
L,,:'-ll pl;l JlEl .jL.ajt Jr# ( t) J:-r.*l Ut . i,:Jt .5i
W t-* 1.5f1 ,;-LJl d tr;<Jt f + )il -;ejy
.Py -L* F C stFt u*a. flJ-*-"1 ++:., (p-) ;.+iL,
iJJl .J 4l&,(o ll)>L tt, c\r. (.(o (yo)

''|;Jl
g,.+r ( I p) J:)l +il ju ( \ ) JKJI j *- V:
+EJl ;.J)tJl J. ;? * iS Lr*.Jt ,*Jr .rrr5rJr

JrYl .J).Jl J" ti, tL5 l;L.rt;-S/t .jJ jt5 l.* (y.r)
(pt6L Yro r..,Yo) a,i'i;ll olfll il L-j -ri-l .(\,-*)
.>lf jt t,l (fr/) aJ[:Jt 4J)\*Jt ,y =W i;:u oe I
-* -v t-.rU b;b oii qptrnL t,- r y.-) d:JUl
;:!., Jl ,grl r".tt )S; ert-) .rti JJajt drS4 dllj! iJy-Jt
r; -r-JJ lLJl ;t:Jt ;.:!j Jt it ,j.{ rt L::?.tt j-bL,

.4Ll*ll lir$Jl
n)Ul J, t-;\ ';i: jKi orJr{tJt 1V6y ;Ult +lt t"i
-$ (y.r) +tjJl 4Jy-Jl l(.' .6r-:,Jt .6tls; G+r (t.r)
(ptr;:.l* t Jl fl+ ..o).,, i+ 6jJl 'rrll 15,. -,jt

.rr-r.ll JirJ !r;51 ;,. .r)){- i3>ti L,,.; & .:ft .rl.r..r iryt i'U - t Jr-r+
Table 4. Effect of three herbicides on the inhibition of three Rhizobial strains.

(1-,) !$:lt ibv )v,3i iL..jl
Half diameter of inhrbition zones

Herbicides conc. mg/0.05 ml/hole l#lrY
4.0 2.0 1.0

(cm)

, ,, o f g),0 Ju",.;-ll Sl ,S-i
0.-5 o.2s

+It + iJy-Jt
Rhizobial strain*Herbicide

t.2

1.0

0.0

0.0

0.0

0.0

0.0

0.0

1.3

t.2

1.2

0.0

0.8

0.0

0.0

0.0

2.1

1.3

1.4

0.0

0.9

1.2

0.0

0.0

2.7

1.5

t.4

0.0

1.0

1.3

1.2

0.0

1.2

2.9

l.-5

1.4

0.0

t.2

1.3

2.3

1.2

1.3

1.1

ll + \.r
st1+H1
tl + \ 

'l'str+H2
tl + \d'
st2+H3
l; + Y,,
St2+Hl
Yr * v.,
St2+H2
f I * Y"r
st2+H3
I I * t""r
St3+Hl
Y; + !'6
st3+H2
f I * Y.r
St3+H3r.2 1.1

46 -4y'1 .rt,dl !U3 ;J+ - tr

H 1 Trifluralin (Stl (strain l) 102

H2 Diuron St 2 (Strain 2) 379

H3 Pronamide St 3 (Strain 3) 709

I . Y (l ;J)-Jt) r o. 14Jr,Jli.r;lry J.r) I Ifvl (Y iJy-Jl) y o- (rr,1rat.rJt J...) y I
v. 1 (r i.l>i-Jty r ,. ("r*Ur..,Jt +.) r I



e L-_* j:S €ttA da / (rp; eJult $l: (\p) +ll .rl

s -;Lt t q^^-)) -iL+l jjrl :t *)t ijrl J, tP;tY'J (-r 
-,^LjJ! tr--,,t +

b*U Ji Jl l,.r:;]l .rY>i- i^;.lll .r*LJl .>i
l.q a,-r;* ;)tJj eU-rSJ . .i4! ?j;y 4irill r.a,Jl ,b ,j
,j* eU; ,-P: t:r;*t Lrz"I} -itllr !--brl ,JjlU q*J!
ojrlJ "iri.ll ..r.i,Jl r..r*l ti-b r;dJl .-,,!r .rY>l'Jt ;:e 4t

:,..,|,_- F u .i+l
lEJl ;J)\-Jl (f." cJUJt .J>t-Jt <\.r" Jr)l ;.J),\.Jl

. Yu."

Jl .r:i -r-ai (fp * \.r) ,(\f * \rr; 'r)\-tJl l=l

.Lnrrr+ (\u/) iiilll iLtJ! k--,t+ elsq-* oct;;;l
,r, ,J l+ 4r re Jl ori 1tl + Y.r) iltJt ;S-r
rr,lj g,gl J))l 4 ;*)lj L-i;at e:!j Jl-e i'-rj.J-l r'a'Jl

. lu/) 4LI-.tl ,Jl ;a> d .L^rr,+ Y.J,' ;'LlJt k.:J-'t"{ eUi-l

.q-,rll .riJl ojyj tb ,y F C ei* ra Jl 'r:l 1\"p

dl t il $$\ aet- ',J .blr'+ 1Vr''; ''LlJ! k'-'U+

)e U ,y A dr ,5P oe Jl 'r:i ( \ 1 
+ lr') a'LLJI

.=-U ,y.t .Li,t Y6 iLlJ! k--,t'+ eur ;'-r+l -ri'Jl o-1-e3

,) l+ L--*;rt-; Jl .rri 1fg + l.r) iLlJl jl Es sil
ILLJ! kj;E" "uc I-A .it.ll jjrly 4')rll r'i^Jl U ,F

.(r.r)

;/ ro.^.lJ 4r-t*- Jsi Es ;JyJr iu rri ,;,1s . b
otf ; cjcj s a.JEll ;J)-Jl jl ei- 1rr-1 *JEll .J>\-Jl

.i.:^t;i, 1pl 3LYr\ s.ro csYo\.',uV-rl;JJl *l l

.(pt3]" t) +Jl ./ ,JUl F-lt F
4-L* cjs (t-;.J>i-Jt Jl I 'il JKjJI j/ .t-)U tJ
AJUJI ;Jy-Jl t l rl eJtijl +Jt "r 

LriJl .:trslt 6J
On, tpt6t c yo) cji;ll ;SA Ua; LJU" c.it<, (fu/)
co ,,Yo) uy-i.Sll -r Js c.-.eli 1v,,-; UuJl 4J)\*Jl

'(Ptral
4Jy-Jl jl CU::-l arS{ t<"1, J.,adll ettxJl ojo ;r-r
Ll /:;Il g .rl-r=Jl rlf ; C+ 4-t* cit5 (\ .r) J;Yl

e"+i (1 p) Jrll +tl it c*yli rii (Y.-r) eiuJl iJ)-Jl

;UJt -rJt .r (ptr+U c Yo ;$l Lb :.uii t;91 ,:t;;
L-;,rU Ll eJUJI -rJl .r" (pt;+J. o(Yo) j,isll eUiSJ

\ c o (JYo) .)lFJJl c-I..4 -LaIi (\,u..) aJUJI ;Jy*lJ

6iYl ,>t;Slt ,b; ,: cJsr Jr)l +il ar^ (flFl,
Y c \ c.,;o (rYo) cllj#l L ':l c.Jj [s <pt6l" t, Yr-;
L;i s-tj JV ;S; ,b; ,: cl.5r ;UJl .r=Jl ;r, (flFL
f ; b c# c;r1 "* er (ptrn; t, .; -t"Jl ,r;J
,>lrslt S; C clSr c.JEjl +Jl i/ (flr+L rYo) J>lr

ci -,1-u-*U 4:.,1 Jl ilLJl olrjlJl ,i^ -;J,J,JrtYl
. Jloy Jedll At i))

.Fll i:-P 4 yiJ.t.s3.:\At, dr.:Sl c,l-r.". iD{i.r i,iJr,c elrs; i'U-o J.rr+
Table 5. Effect ofdiffeient concentrations ofthree herbicides ofthree herbicides on the growth ofRhizobial bacteria

under laboratory conditions.

Pronamide .t r"UJ,

$lb "'olraL f lr
Conc. mg./0.05 ml./hole

4.O 2.O 1.0 0.5 0.25

Diuron ,tJtJ::

#l,y "'o lrnL'r!;Jr
Conc. mg./0.05 ml./hole

4.11 2.O 1.0 0.5 0.25

'I'rifluralin utjlt./.r .gli
4lb','olraLf)r

Conc. mg./0.05 ml./hole

4.0 2.0 1.0 0.5 0.25

iJy-Jt

Strain

JJ)t il)^.Jr

Srl

4jUJl iJ)\Jl
Sr2

dJEll .J)lJl

GlSJt.j-n .:1j il>\Jt; aJ>\Jt J" i,.:Jl e.:-r" +.Il il J,-; .JLJI ;'U.tt 1-y

()\;)t "i, J"/ 3;J.5.J)tJtl .J),t-Jl & e.tt;t.J -rJl ;l .4,u ,.->.,,lt ;[:Jt 1+1

(-) negative effcct, means that thc hcrtricidc had no cflcct on Rhizobirrl strain.

(+) Positive effect. mcans that thc hcrbicide had a clcar cflcct on thc Rhizohial strilin

t"r$l .:))\-r ir*ijllJ ri,tJl .r)\"[Jl 6,a,J ]-)! tJ
i,;;- ;:!-,1 Jl JlJi .5:l S f p r \; .rl.'r=Jl >trJ Q 3l Lr:rr4

cra*t Lr^*"I, -it+l djrlr ,-b)l b)t)l ,y F C l'rt

Ji. J.rtall qllt ;ttr lj-o3 ..r-atJl .Lt + k!;u".u.c JJJi-e

.r)>\*Jt Llrl & LLI r"s ;ri.Il t/<Jl d:..t*
li.l fJt*Il +Jl .r iL"-d.Jl ieAl ,$rsr ;,:;il tir$Jl

(o) oo-ll
47 -in;Jl.rtll arti3 il+- tV

.rl.r- iU Gl 
.^,"-)l J-ldll (1) dr J_r-r*l .,1*

,ir r1; & t,- F y ,-*-)l ;5-ll. Lii'Jl ,-,Lj,Yl

Jy*l gc* E-t-. rl -12.dt ir) 4 t-.raJt J3i .rUL;

b)jt I i2t (r-v . u .it.lr jirl dJJsr .ru /-ri.Jl :-r-o

,y b\s .,>v l6r$t 1e"+.Jl -iql djrlr --trl
arS{ Y JLJL3 .rl-2:Ul rr t"U e r, (Yf) +ll .)l Jr.r}l
,-r !Q:tt) I -91 .rbl,Jl & J-t- a'. a-aV.lUte .51 Jr+J



rab e 6 Effec, ", #:i:Jf *t'"tr :#::i-;:: i;r,:* #ifJx:"""'x#:- 
1 rr'r+

.)F J(J ,,:Pt fr.{t
(g+> jtlt ,i;rJt (f?)..!rl liJl
Dr weight (g) Fresh weight (g)

.]$ #J !.r.t*l
(s+l it*l J;rJt
Dry weight (g)

Ji,Jl

r"trJl
Number

.r)l,.t ll
Treatment

5.24

.s.05

t.41

1.35

.uLJl
Control

rl
H1
if
H.2rl
H3
lu'
st1
fo-
st2
Yo'
St3

13 + trr
stl+H1
Yl * lu'

st1+H2
iI * \g'"

st1+H3
\ I + Yrr

st2+ H1
Y; + Yul

St2+H2fl+Y.-r
st2+H3
\ p + Ygr

st3+H1
Y; + l'd,
st3+H2
Yr + f .-\v

st3+H3

1.42

2.25

1.95

2.tt

2.05

2.07

1.81

1.t35

2.06

2.23

7.67

6.11

6.62

7.31

7.79

175.0

102.0

119.[)

125.0

61

105*

95

101

127+

45.0

24.0

34.0

23.0

26

22

20

32

5t

5.13

8.11

6.85

7.71

8.10

LSD (0.01) : o'27

LSD (.05) : 0.19

(+) Herbicide treatment in the presence of

the inoculated strain resulted in a

significant increase in the dry weight

of modules/Plant.
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Abstract

A.A. Komeil, I. y. Trabulsi and M.E. Abdel Samea. 1984. Effects of herbicides on bacterial modules of Soya bean.

Arab J. Pl. Prot. 2t 44-49.

Three different herbicides; Trifluralin @aSVo),

Diuron (80%), and Pronamide (50Vo) were tested to

investigate their effects on the growth of three strains of

Rhizobium iaponicum both in vitro at five doses' (0'25'

0.5, 1, 2, 4 mg/0.05 ml)' and under greenhouse

conditions at the recommended dose. In vitro studies

showed that the sensitivity of the tested strains to the
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