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Survey of the fields in Ninevah province indicated that Sesame 
root rot occurrence and severity were the highest at Hammam Al-Alil 
followed by Rabia and Al-Rashidia , these diseases were caused by 
Pythium aphanidermatum , Fusarium so/ani and Macrophomina 
phaseolina . The latter decreased seed production and oil content . The 
effect of pelleting the seeds with chemical and biocontrol elements was 
studied on the percent infection , root-rot severity and different growth 
features of the plants after three and four months of planting in the 
greenhouse . Pelleting the seeds with Beltanol and T. harzianum by using 
xanthan gave the least infection and root-rot severity in both periods . It 
also gave better plant growth features . 
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' 

3 P. fluorescens 3 T. viride 2 ~ Jy~ ~I w~~ L..J. 
-~ 

.ill ~I <"lh:wl .l:Jc U . Jljill ~ 15.33 3 15.33 3 15.50 ~3 B. subtilis 

~ wl::y.\1 LJ.<l .J.Jc. ~I P. fluorescens L?~\ 1"3 \.iJI ~ Jyb.4 ~I .d...L~ u.hc:.l 
' 

'-:?~\ f'3LW~ Jy~ ~\ w~~ l.P y~ A.LUI o~ ~ ~3 16.16 

3 15.66 3 15.83 ~ B. subtilis 3T.viride 2 J T.viride I J T. harzianum 

. Jljill c)c 15.83 J 15.66 

u4-lli u~ ~I J~ ~ ~JI.l.JI ~~ ~b 

'-:?~ ~~ ~~ .Jy ~ wl~~ .J...LUI ul ~~ (3) JJ~I ~ o.J)~I ~tu\1 ~ 

f' JL.iJ\ t I yl ~ 1 ~~ • twl ··'I 1 ~A· ~'I 1.~1 .l:Jc wl:: .::11 .J.Jc. ~ '-. · ... w I .J(j YJ~(' ..? r.,p~ _ 

' 
~ 4 3 .JyJI A.LU\ lol. ~wl ~ ~~ uc y~ '-:?~\3 '-:?~\ 

J ·t:J., .ill.Jw A.LUI _JJ • •• . 



======~-- ----- - ..... u<>y _..! l.il:li...li :L._,Il.ll y.ot& Eb ll===== 
~\ JJ4 ~ .4..:\.....:l~\ ~ ~ (~~J ~J~) ~JIL.l\ y.o::lli5!.J JJ~\ ~ Eb (2) JJ~I 

c.r.-4-Jll ~\ ~ t+i,.WjJ 

.t:l....:l~\ 0 ,.Wj .4..:\...d)U% 
~\Jt..J\ w 

uliilj ~ uliiU ~ 

ccl- j 0.18 .b- j 0.19 j- ----A 33,33 * j.J 36.66 T harzianum 1 

ccl- j 0.18 j j 0.21 j- ----A 33,33 _J.J 36.66 T viridel 2 

.b- j 0.19 j 0.22 j- ----A 33,33 j.J 36.66 T viride2 3 

.b-j 0.19 .b- j 0.19 j----A 36.66 j.J 36.66 P. jluorescens 4 

c- J 0.20 c:- j 0.20 J----A 36.66 j.J 36.66 B. subti/is 5 

..) 0.31 ..) 0.31 j----A 36.66 j..) 40.00 Jjj~ 6 

----A 0.27 ----A 0.27 ----A ..) 40.00 j..) 40.00 J ti1 J-l. 
7 

-

c y 0.34 y 0.36 [ 50.00 ..) ( 46.66 ~ 8 

0"-J 0.14 J-j0.17 c: j 26.66 C:-J 30.00 Th +J3j~ 9 

tJ"0.10 0"-J 0.14 c: 23.33 c: j 26.66 Th +Jy~ 10 

J- j 0.17 J.l-j0.18 c:- j 30.00 _j-.J 33,33 Th+~ 11 

u-c?. 0.15 J- j 0.17 c: j 26.66 c:- j 30.00 Tvl+J3j~ 12 

t()'l0.10 u-0 0.15 c: 23.33 c: j 26.66 Tvl+ Jj:~ 13 

ccl-j0.17 .b- j 0.19 c:- j 30.00 j-.J 33,33 Tvl+~ 14 

r-1. 0.16 J.l-j0.18 c: j 26.66 c- j 3o.oo Tv2 + JJj~ 15 

t-r0.13 r-1. 0.16 c: 23.33 c: j 26.66 Tv2 + JJ-i~ 16 

J- j 0.17 .b- j 0.19 c-J 30.00 j .J, 36.66 Tv2+~ 17 
··---+-------··-··-·· . 

r-1.0.16 r-1. 0.16 c: j 26.66 c: j 30.00 Pf+J ·~ . . j.) . 18 
"--~··-·-

0"-J 0.14 t-u0.11 c: 23.33 c: j 26.66 P.f+ JJ-i~ 19 

J.l- j 0.18 ccl- j 0.18 c:- j 30.00 j-.J 33,33 Pf+~ 20 

J-j0.17 J- j 0.17 c: j 26.66 c:- j 30.00 B.S.+JJj~ 21 

0"-J 0.14 u-JJ 0.14 c: 23.33 c: j 26.66 B.S.+ JJ-i~ 22 

J.l-j 0.18 J.l-j 0.18 c:- j 30.00 j-.J, 33,33 B.S.+~ 23 
. --

1 0.51 1 0.54 y 60.00 170.00 ~~ ~.fo. ~ .)j~ 24 

4.J"~. iJ 
u 0.00 u 0.00 .b 0.00 .b 0.00 

. .Ji! ..)JC .) j . 
25 

~ 

y 0.18 10.20 y 31.60 135.06 w~.JlJI 
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n . =- =- • ~.,... ~~ ~- ~ .( . le. l ======u u~ ~ (j~j ~ ' ~ j f"::__,.. ~ !====== 

(Jj_,....Jij ~\..c._):ijlj ~li.)JI .l..\0:- ~ (:i..:* j :i..:Jy..y.s) ~j\.i.J\ ~~ .JJ¥1 ~ El:i (3) JJ~I 

~4-;1 ~~ ~ ~~ ~4-i-1 u4JI 

( ~) u4JI <Jj_jll ~\..c..):i.ll .l~ ~U.}J\ .l~ 
~Ut..J\ 

Qliilj ~ wliiU ~ uliilj ~ 

i'-ccl 7.37 j <.>"' 6.50 c--.-k>l.66 c-_..k,l.66 r-C 13.66 *LJ-t.? 13.16 T harzianum 

i'-ccl 7.36 .)j6.41 .b-J 1.50 c-_..k, 1.66 u-.b 13.50 0"-J 12.50 T. viridel 

yccl 7.33 :_}, _) 6.19 .b-J 1.50 .b-J 1.50 <Y-1.? 13.00 <->"-( 12.33 T. viride2 

Jri' 7.09 j-w 6.68 .b- j 1.33 c--.-k>l.66 <->"-1.?13.00 u;.?, 13.16 P. fluorescens 

t-u 7.01 j-w 6.61 .b- j 1.33 c--.-k>l.66 <->"-~ 12.83 <->"-/.? 13.00 B. subtilis 

_) j 6.39 u;, 5.99 .b- j 1.33 .b- j 1.33 t-u 11.66 t 10.33 Jjj~ 

-...5-<Y' 6.83 u;, 6.03 .b- j 1.33 .b-J 1.50 <->"-~ 12.83 t-<->" 11.16 J ti1 J-l. 

u;, 5.93 w 5.58 .bcl.16 .b 1.00 t 10.33 t 10.00 ~ 

j _..k, 8.85 ~ 1.? 7.54 _..k,-c: 2.16 _..k,-c: 2.16 .b-.J 15.16 1.?-_J 14.83 T.h +JJj~ 

y 10.00 j _..k, 8.67 c:-12.50 ..ry 2.33 c: y 17.50 T( 15.83 T.h +Jy~ 

.b- j 7.99 ~('7.06 J-( 2.00 T( 2.00 ~-_..k,14.50 u-1:. 13.50 T.h+~ 

j-.-kl 8.76 u-~ 7.28 _..k,-c: 2.16 _..k,-c: 2.16 .b-.J 15.16 J.l----.-kl 14.50 Tvl+J3j~ 

y9.95 c j 8.06 c.,-~12.83 ..ry 2.33 .J c: 16.50 j-.J 15.66 Tvl+ JJ-i~ 

.b- j 7.94 JA>-t 6.75 F( 2.00 j-.J 1.83 i'- j 14.00 u-.b 13.50 Tvl+~ 

J 8.63 u-~ 7.28 _..k,-c: 2.16 _..k,-c: 2.16 1.?-.J 14.83 J-_..k, 14.33 Tv2 + J3j~ 

c: 9.56 7.79 ' ') 8 yl -· 3 ..ry 2.33 c-.J 15.50 j-.J 15.66 Tv2 + JJ-i~ 

.b- j 7.92 JA>-t 6.73 F( 2.00 j-.J 1.83 ('- J 14.00 ut.? 13.16 Tv2+~ 

j 8.18 ,rc 7.79 F( 2.00 ..ry 2.33 ~--_J 14.66 .b-.J 15.33 Pf+J ·~ . • j_) . 

.J 9.15 .J 9.23 c:-12.50 c:-12.50 .b--_J 15.33 _..k,-c: 16.16 P.f+ JJ-i~ 

..; .b 7.74 u-~ 7.23 F( 2.00 TC 2.00 {'- j 14.00 {'- j 14.00 Pj+~ 
------·----

j 8.11 !.? .b 7.27 rc: 2.00 _..k,-c 2.16 ~-_..k,14.50 .b-.J 15.16 B.S.+JJJ~ 

_..k, .J 8.96 .J 9.15 c:-1 2.50 ..ry 2.33 .b-.J 15.33 J-( 15.83 B.S.+ JJ-i~ 

J ~ 7.42 u-J 7.16 J-( 2.00 rc 2.00 !'- j 13.83 !'- j 13.83 B.S.+~ 
----- -

G 4.18 t 4.04 l, 1.00 l, 1.00 u5.90 u5.83 
~Y! ~ _)J~ 

~y_, 
·--1-----·------- 1----· 

1 10.55 110.55 13.00 13.00 
~ _)J~ 

119.66 119,66 
~~:i..J-.Y! 

17.98 y7.24 11.91 11.89 114.02 y 13.70 w\.hu,y..J\ 

~ 

1 

2 

3 

4 

5 

6 

7 
-8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
--
22 

23 

24 

-·-

25 



======ir ..... 0:."" _.! ~~ ~~~~~;:·~aF====== 
~ ulc _fiJI LJ.4 ..J.l.C >I Llbcl jl ul::ul)l rl~l :U6. c) T. viride I~~~ f'-.9\.i.JI_J . 
T. - ·-'I \.i.JI J ·l.::JJ .J.l...I.JI ~~ 1~ G . :iJ.akJI ()~ wt.:.,:j _I 2.83 . ~~ (3 (:A _JJ . -· ~ ~_J-lJlA \3 

3 2.83 3 2.50 ~ j\ B. sub til is 3 P. fluorescens 3T. viride 2 3 harzianum 

~·a l\ ~ r~l ~\ ~ uc ~h.JI o~ wt.:.,:j cJ3 JI;JI ~ 2.50 3 2.50 

3 P. jluorescens 3 B. subtilis ~~\ r3\.i.JI c::. J~~ ~~ ~~ ~.;_,-,J\ 

r 3L.iJ\ 3 J3j~ ~~ :UO~ ~JS 3 T. harzianum 3 T. viride 2 3 T. vir ide I 

3 2.33 3 2.33 3 2.33 3 2.50 3 2.33 ulc fil ..J.l.C ~ jl P. fluorescens ~~\ 

. JI;J\ > 2.33 

wWll uWI · · ·11 . ~ ~ \.l.JI ~ :.l_:j • • UJ.J" r..r J _y.cJ J::-1 

o..JG · ~~ ~ :.\...: -'-~'1 ui.J.l...I.JG :U.Oh.J\ ·I (3 )J ..b.J\ . ~ ~- -11 '\.:ll\1 · ~ • .) _ __y:=u ... . u 3 . (.,? .Y'-' ~ L..»:U 

u~ ~_; ~ ::u:.3 .J.YJI ~~ .J3~1 :ua~ :u.J~ u4ill wl;JI uj)\ c)~~ . 
~ \, j\ · '""' I\ 1~1 :U6. . ~ J ·l.::JJ · G · J ·~ .J.l...I.J\ ~ -' (:U \.i.J\) c:--":' c r ~..? Y . uc .. ~ 3.J · -· - 13 .J 

.L:lc3 r--t- 5.58 wl;J\ uj)\ ~ jl ,~l·")J"I ~~ 4-A! JI;J\ > rt- 6.03 3 5.99 

P. '-:?~1 r3L.iJ\ :ua~ L!bc\ _lli '-:?~1 31 '-:?_;kj\ '-:?~1 r3ti.JL: .J3~1 ~ . 
B. '-:?~1 r3L.iJ\ uc l:!~ ~ AJ rt- 6.68 ~ ul:;.. uj3 ~~ jluorescens 

3 6.61 wL;J\ L.Jj_r-J\ ~ j\ T. viride I 3 T. harzianum '-?~\ r3\.S.JI 3 sub til is 
' 

T.viride uc y_0 T.viride I y~l r3\.S.J\ ~ ~3 JI;JI ~ r1=- 6.41 3 6.50 

J..ri~ ~~ Li~3 wl;J\ uj)\ c) ~_0 li..Jyj cJI ul::ul)l rl~l L£..l\ lJ:i.::>. c) .2 

,-l ... _.1_ ... 1 ~ J3j~ ~~ ~ rt- 6.83 ~ wl;.. l.JjJ ~~ -.\.bel c) ul~\ ~ > 

T. '-:?~1 r3L.iJy ~\ :UO~ ~\ ~JS , JI;J\ > ri:- 5.93 3 6.39 ~ jl 
' 

3 T.viride I r3L.iJ\ uc 4~ ~~3 rt- 7.37 ~ w\_;,. uj3 ~~ harzianum 

~ r--t- 7.09 3 7.33 3 7.36 wl;JI L.Jj)l ~ jl P. fluorescens 3 T.viride 2 

. JI;JI 

J · Li1 .J.J...t.J\ :UO~ Llbc \ _lli · ·- 'I \.S.JI .J.J...t.J\ • .bhJ\ :Ub. . ~ LJ ~ _J-l . .. '-? ~ r 3 3 -. u;.: (.,? 

~3 r--t- 10.00 ~ wl:;.. uj3 >I ul::u\)1 r\~l: T. harzianum '-:?-~~ r3\.i.JI . 
4-:!t rt- 9.95 ~ jl T.viride I~-~~ r3\.i.J\ c::. J..ri~ ~I :UO~ uc 4~ ~ 

y~l r3L.iJI ~ J_S. (:A~~\ :UO~ ~T.viride 2 (:A J~~ ~I :U..,~ 

~3 JI;J\ ~ rt- 8.96 3 9.15 wl;J\ L.Jj)l ~ j\ B. subtilis 3 P. fluorescens 
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n ~ :. . ~. ..... ~~ ~ .( ,,.._ l ========ju u~ ~ (j~J ~ ' ~ ~J ~J'"' t.r"' ~==== 

3 9.23 wWI uJ)I t1: j\ B. subtilis 3 P. fluorescens '-:?~\ f'.JliJI ~ Jy\::J.: 

. JljJI ~ ~ 9.15 

~\.S..JI ' 1 1 .l"\1 ~ • ' ~~- ~.11 w~l .~. ·'I ~1 · wlull · 1...:~u · .llt.J 
(.)--<l §-~ ()A l.J-""W (.,?'"' ~ • ~ ...r'""" ,- - ()A . ..J-0-l ~.J 

L.p.JI wL..:U\5.11 f'l~l yi;., ~3 (23 3 8 3 4) ~fo. 31 ~_;h9 -.::.uts. \jl ~ ~~\ 

· · • Ul ~\ Aw .~.11 . --~ :ll.b ~. -·'1 ~··'I w~ Aw -·-'1 ~ liJ\ . ~ ~~\ ~ ~ . f' .__r' c..? ~ ~ Y""' .. ~~ _J c..? ~ 

. (9) ~\.J)\3 ~~\ ~3liJI 0JI~ uc o..Jc\ 3 Jjl~ ~.J-;l ~.:~We\ 

~ ~-} ~~~ wts..JI ~ly:. ~u 0 .JA .JS:y_~ ~ ~I.J.l\1 o~ ~tu 01 

' ~ ~~\ wi.L-.l.l.JI I· ·1~1 ~ ~':} I.-.~ i:J\ ·. ' Aw~':J\ ~ - - - -. ~ '-tr-" - _J '-(j-' _J _)_J • ~ • 

w,_4 ~I.J.l\1 "~ ~tu ul . .J3 i::JI ~ wy_;h9 w\.S...J ~~ .r-J ~ ~~~~ 

31 f'IH wl~~ ~~ .J.J~ ~~ ul ~~ I.J~I ul.:illl (13) Gupta ~tu ~ ~~~ 

~b.\1 .J---;!i:- ~~ ~ %40-16 )~ wl;w':ll -} l...:~yj ~~ w..:~l ~l:JI 31 ul:i:\.SJI 

-14-----: ~~':11 ~ ,-l>;,.j;·,\__9 %28,5- 0.6 ~ y~l t~l J~ ..:~bji_J . 
.J.JWI ~ 31 1:-p~, ·,JI ~~ ~UI w..:~l ..:l93 . ~~ .J.J~I ~\.:... ..:~bj\3 %70 

t~l J~3 ul;JI uJ)13 .J.J~I ~b.3 wl;w':ll l...:~yj ~I T viride tf~\ f'.JliJ~ 

T tf~l <"3 Li.JI f'h::.:, .. )1 ul (8)u.aW ~3 -ill£.3 wi.J..:~'--:JJ t?.Ji::JI 3 tf~l 

~~\ ~ ~\ 0 ..:~1 ~ ~~ ~\ ~ 31 o.n.3 ~\ .J.J~ ~ ~\ harzianum 

~ M phaseolina ~\ uc ~I ~I ~I u.a~ ~\ o~j J~ 
' 

o~j ~b.3 J-4-i wi~.J.4 ~ ~ ~~~ dJj ~13 %62.5-61 u:.: t.:: .. ,.:.Jy 

. %55.9-51.1 U:!-? ~l:J~ ojl-;)1 LJ.:,..JIY.J ~~ 

J.ll . .a..J\ 

~ y.JI ~l;.. , w~WI 3 ~I J)\ ~ . o I .Jfo..:~ ~ 3~\ . ~I y,l J~ , f'..:~\-1 

.(2000) 

~y.JI ~l;.. , ~\.J)\ ~, ~LA :ULJ ·tji..Jc ~I.J ..>JAJ , y~l-2 

.(2002) 

.(1977) jl~ ~l;.. ,~\.J)I ~ '.J~LA :ULJ. <Y4c , ~W\·-3 

(1996) jl ~L;.., ~I.J)I ~ (/)IJfoj ~__9_;1>1 . uLL ~ts., __r.::.-4 

(2001) jl~ ~l;.., ~\.J)\ ~, ~LA :UL_J .~ J:llj ~~, .hSI.:...-5 

(1990) j\~ ~l;..• ~\J)I ~. o\.Jfoj ~__9_;bl . .l\L;.' ~-6 
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