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Résume :

Le phosphore est I'un des éléments nutritifs de base nécessaires a la
croissance des plantes, mais il n'est pas present dans le sol sous la forme
disponible. Par conséquent, les derniéres données physiologiques et
moléculaires supposent que la plante lorsqu'elle coexiste avec des champignons
mycorhiziens facilite I'absorption du phosphore par la plante. Plante de sorgho
avec l'apport de champignons améliorant la croissance des plantes L'un des
résultats les plus importants obtenus est que le champignon racinaire PGPR a
amélioré la croissance des plantes cultivées dans un sol amélioré avec du
phosphate en dissolvant du phosphore.

Le traitement aux mycorhizes et au phosphate a également prouvée une
efficacité relative avec un effet positif et effectif pour la longueur vegétative et
racinaire qui était respectivement de 19% et 80% Quant au poids vegétatif et
racinaire il était de 200%, 124,8%, respectivement, en plus d'augmenter la
teneur en chlorophylle des feuilles de 11%, et I'amélioration a également éte
également dans le pourcentage de teneur en sucre de 71,6%.

Mot clés: mycorrhizes, phosphore, amélioration de la croissance.



Abstract:

Phosphorous is one of the basic nutrients necessary for plant growth, but it
IS not present in the soil in the available form. Therefore, the latest physiological
and molecular data assume that the plant when coexisting with mycorrhizal
facilitates the uptake of phosphorous by the plant. Sorghum plant with the
contribution of plant growth-improving fungi. One of the most important results
obtained is that the root fungus PGPF improved the growth of plants grown in
soil improved with phosphate by dissolving phosphorous.

The treatment with mycorrhiza and phosphate also proved a relative
effectiveness with a positive and effective effect for the vegetative and root
length, which was 19% and 80%, respectively. As for the vegetative and root
weight, it was 200%, 124.8%, respectively, in addition to raising the chlorophyll
content of the leaves by 11%, and the improvement was also Also in the
percentage of sugar content by 71.6%.

Key words: Mycoorrhiza, phosphorous, sorghum, improving growth,
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.(Charest et al., 2005)

P et dwect = phytostmulstion

@Mt ot - prytosrotecnon

Khan et al. ) ._saall ddhia & L Sl 5 4 ghadll bl G e liil) Jiad 5 ) gun 13 484 gl
.(,2009
9
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:PGPR lill sl 8 jaall b 180 Jas 4301 -7

gkl caling 8 s yehiy bl sai 3 el PGPR W asi Gl QWY (e el @l
O S (8 L) B il il a8 PGPR JI J8a3 ale JS& Schroths Kloepper - 5 4yl
S (Rl Galaall 5 a sanli sl 5 ) sdo odll 5 a5 yiill) il 3 68 e Lt )N G laY)
Silpse Calidad Andiall ol A Q6 5ok ge il e IS5 ol il ¢ ga 8 Gl shua Jran
(Kloepper. JW et Schroth. MN , 1981) <l sai e il Yl

A AlaYL bl 4y ) @l uad Glildll e PGPR J sadadl JEY) G (1
Gl jaiad ) Gosee ol il 38 (055 colpall aladiing g dpineal) jualiall e Jseanll
daslie G ad ga Aodall LosSll HELa) L8 e AT cils (Dobbelaere et al., 2002)
G 5 oclaill Ao el ddasdll ol 5 ol il o U Sl Jie 4 saad) cilla sicall caliaad el
(2010 s 5 2aal) (i) Slagse) il slal g da glall 5 ol ccilial) Jie 4Ll L saall

LSS 8 a0l e Jeall A4 O LS 55l Jaal) 2
bl a8 JePGPRJ <l sa JePGPR
4 gaall Glabiaal) #L) Cpa g iil) s
HCN ol il 15 (P) i il 2413
A el e fial) ias (K Yol sll 403
5 il il Ll yaall Jala L)
ddliall Akl U ga el L)

10
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sl gad ASPGPR J) LSl 3 sudluall Jaad) 4401 1-7
S LS A g0 dmginal oy S Ll a3 L) bl gadl pELall G dadl) a3l
() Gl s shu il s Cpag sill) Al e RS aliall any pabaial i
.(Salisbury 1994, Streit et al. 1996 ; Patten and Glick, 2002)

Fixation de I'azote: ¢ma gisdl) cudii 1-1-7

Lo dsas (e pe (o caialii) g il sail 4y on JSY) A3 jaiall 58 (N) Cpn s il
&) sl GOl s i isad bl Flie pe 4l V) sl G A 778 e by
Lol Gash e e il o sl ol DA e Gl U8 (e aladiud ALE JIS
Al LSl elias (Kim and Rees,1994) Jlias s il cany dme a3 alad aladiuly
A8 el IR (e clilall sy g g (g sall CaBall (B cpa g il s e 3l s g il
AJASS e

D3l )Y Ll Jass ) g Ll e Aolie dMe s SN 5 i) s
Gaob oo Sl e ol Gy (g il i Led Gy Al Cilaial) S5 GllD 2ay
Munees and ) .5 ¥ Jadll 1 Jie A gall e il i Siag o (S 134 5 Apall ild g 535 3l
.(Mulugeta.,2013
:(P) b i) 4303 2-1-7

Llie JBl ey i) 2230 jaie g clull el age paic U shusdl
Ll A U, il Ll LD aee sed A Al G aglislly Cpa sl
Gl LS (200940155805 OJR) g3 b s g sme (S5 B A ) dang (1997658 )
sle 38 e il (<) el b et ) I3 JEal clilee puen 3 L Laga 150
A,all QB e (LAl QB e JSG (8 3 ga e 4369099-95 (Y Bl i gl aladiud
(H,PO) saclall dpalal s :olusill Galld (I 3 Laid i sl il 38l s jiag
st sl Jysad 8 Lega |50 il gill a5 ad) b sdl) aaly «(HPO)H,PO) dmms) <l 1
o L 4 i) 8 dagal) dal) il (ams of i 281 LAl BB ) sde b ) glasall BB e
Lses A5l )stusdll (e 3dle GOSN oda aidind dum LA B e i gl 40
Dot gl (e il Hlaill (gAY dall bty bl adied Jaliie JSus b sadl (g ) 5 el
IUA e il el 5, ol y A guime yialea) i Al al) LS o3 o Jaa gl el
2y ¢(2015¢cabn) Gl QB e il sdlly Aasi yall il gilS Qs Al 50 K1) Leile sana

11
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JEEY () gLl A e JIKEY) Jysat Jgeil Aailil) 3ok (e &y guanll palead) )3
(kim et al. 1998) <l Zalial)

:(K) pgsmbisd) 403 3-1-7

&b asmlioll e 790 e ST aal sy Ll agall AN i N 38 paiall sa 138
Olsall Jall & saudli sall <l 38 5 0 o5 Sl (e s Gl sall ALE e s JSG e 4 1)
OS5 ¢ AN asai ) s (Parmar and Sindhu. 2013) ple JS5G 3 caddie 4 )
J e (sSiy dopea 10sh s cehn sl csalll ddma sda bl
530 & Lty 1550 onli 45 8 4880 Al Sl o cus (KumarDubeyRC, 2012)
Joms0) Al BB se asanlisll pxi ) d3dall il ol Jull g el o sl sl
(e psanlisll ) gdia s o 5 0l bl sad j3a3 Sl &3l LoaSll (1998 s Al
(Han HS et Lee KD :2006) 4 seall (alaa) 5l 5 2L} JM&

:production de Siderophore sl Jala zUdl 4-1-7

sl ol 8 dal) il aes 338 (5 jrall jualiall (e oulid jiaic s F gl
o Y sl Al sell 4 ) (8 cgm ¥ an e b8y ealiall ST apal) o d5ia e a2 ) e
Aapdall & bl JS3) ga 5 oFe ? sl sl e Ll o L Sl 8 (e Al sen adlagial
Ll daidie dall Gl J8 e leiod] dalidl poal)l 4S50 Cuay oAl
Ay G Ley cysall paliaie) danadie Gl A88) Ll ikl @5k (Margan.J, 2005)
Axginal aly () ()5l Adaddie paall CUS e Zlh Gala dale e 5 ke s ) paal) dals
sai Aaa i all anall Jalsn 5is5 (Neilands 1981;Abd-Alla 1998) sl 343y o 3l i 5
Lol Gaph oo b e ISy Hedadl 455 G aall 85300 ) Gash e il JS0y Ll
Marek-) 3:US 81 poall Gabaial ol ae Al (ol ) Glawe  sall il
& 2aall ULl 4038 Lage 153 (a8 all paall Jals =ly (Kozaczuk.M et al. 1996
(Shenker.M et al. 1992) 4. il

12
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0 R
" I
c\ - CH
/ HN (CHa)y——N— C —CHa
g OH O
HO — C — COzH
CH2 OH q
| |
\ NH (CHs)y =N —C —CH
> 2'n 3
& N en””
| |
0 R

Al Jala clalaS 5o @ i aledl JSell 14 485 61
(Mohammedi. F et Chereit. A, 2020)

1 Atlall) @l ga ) L) 5-1-7

S 3 sall ) e 5 508 ) gaal) didaie 85 s sl ABAN Dall CLISH (e 35 Ao sana
(Jio Al clisep bl sad 00 A ddall LoaSl)l &1 okl clall e ahad
(2013 s) oduall e gl

& Aol (IAA)GSL Gsesell Of <spad) e ((IAA)INdole-3-Acetic Acid -1
O Ozl 138 2l 24 Wesdle (Salisbury.F,1994) aulall adi o (LAY aluil 5 ¢ jaall ey
Barazani and Friedman ) 4.4l pseudomonads ¢« PGPR g 58 (3 4me &Y (G sk
L i cas eall (e (Ravindra Naik et al. 2008 ¢Sunish Kumar et al. 2005 ¢1999
Lee Ol mhans dabisa 33l ) ) 525 Lae 2l dshay Haad) sad e 2 35 JAA  daiial) 4y )00
Ge .(2002) Slls s il A8 A4 e AN sealial) (e 2 3all ) Jseall g il Ry
) bl i alas g ekt 4 JAA J At P oputida L2

adaiy LAY laluil 3y ety 4y yead) A5l Clisasell (o A8 8 i ghaad)-2
Jie i) sail 3l LosSll e aaall (Say (Salisbury,1994) sl aaciy L)
Rhodospirillumrubrum_s Pantocaagglomerans_s Rhizobium sp_s Azotobacter sp
zW@ Paenibacillus polymyxa_s Bacillus subtiliss Pseudomonas fluorescens.s
ol 3B Lpsall L Sl (e Agee YL Sy (2010 ¢a1S) bl gai el S gid)
A5)le s gl (pe Bl sine 8 PGPR O s el gay s il qial o Al
Laias 13m0 5 bl sail 5 all £ p0a ) LSl il (la Ml Al ial jaY) Cilipasay

(Glick et al, 2007) ke 4z jaall il izl il
13
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Sl G s el ((ACC)1-Aminocycloprpane-1-Carboxylate-3
e Bl (S o) S ) 8 aalm) ¥ e sl e " el Wad Gopad sl )
e ans Y 3e Gu (e (Salisbury,1994) ) dawdl 8 S ) Sl Gl sl
dila) siall sed a2 i) W) cund o oSa sk alil) s e el il
ACC a gl «il€ PGPR  gany dee 45,k o Wadlie 35k =5l (1998.050305
& Y ZU) Ge ACC el g 31 balis Jlisw « ACC of (S s i) 58 5 «deaminase
Ravindra Naik et al. ¢Glick et al. 1994)_3l A} ) g3 ddumall GG H50a
(2008

rilail) gai AEPGPR J) LSl 8 i il Jand) 4401 2-7

140 gal) Claliaal) L) 1-2-7

Cile genall go 488N Dal) SN Gy Ll G0 g 1 lns &y geall Clslimall 2L} ay
bl gail bl g 3 ll elal Jlae a5 (Compant et al., 2005) s AV du s Sl
Cpmtil i Lausdlis Ay 8 5Ll Jal sl 20a3 3l 2 o) Clabiaall & 3l 8 2adal il s
Glalcadll e R dadly degeae i S (Mazzola et al,  1992)
2w «(DAPG) «amphisin -2¢4 Jis <PGPRs k=it il 4 wall jacetylphloroglucinols
cyelic s Tropolone .culssts «cp il gm0 sislom e itid 1 Gaaasl HCON Can souel)
.Pseudomonas ¢ Leain S | 2003)<lipopeptides (De Souza et al

Al i) 8 4 gadl claliaall LY Alledll 4 50 U 0 c¥Se jlaal 3l of
o Ao sans pldill pag @Al b sdal Al (o Hlall s asgali o pall bl skt Als e
o) ) Glsie e el e s el Aallad 50l ) Jal e ddlide o el 3 jlEaadl cnyDL
.(2004 <Petterson and Baath) 4:_,2all dalaiall (e 45 léte a5 00 Jh & 4Ll

:(Cyanure d'hydrogene) HCN ¢ sl dibaws i) -2-2-7

idaia (5 50n dlae g8 5 (HCN (o souedl 2l #55 pseudomonas Jie Y3l (i,

Aol g2 Led psS o5 Ganndall (e HON (S5 o ¢ sall a8 acluy Lee <(Castric,1981)

& bl mite Juadl ey el mes s cpwdall <HCN synthase, (castric1994)

)53 PGPR 4235 (g3l HCN ¢eas «(Askeland and morrison,1983) 4dsall duall culuilsl)

13 iy (defago and haas,1990) Lsiall Ll el aa Haall o il DA e clall s

AadlSall JalaS HCON (e il &5 ey jdall LpiSall Led ) olati ) 3l o plall L 5 Lyl
14
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oo aalill aall 3 gul) Haall (el add daie e Y )50 sl WY . fluorescens J A sl
zll of G ALB , lE o jlal @b aa s <Thielaviopsis basiola (voisard et al., 1981) ké
Baker and ) oshladl Jpase (mlias) M ol clld) Gany sei 1l g€ HCN

.(Schippers, 1987

14 gl da glall judas 3-2-7

A lea) Al (mipad anl caad clall 85 ala seds I PGPR o of oS
acliy I bl sy Ladie a3 AeniSall dalall e gliall (el el anis 3
o Asildl il (Kay(horny et al,2009) il ¥ Cilisse daf Aol 5y (5 saall Al
s (S Akl (al 5aY) Cilisia (e dad 5 A gane 2 dpallai daglia Wad 353 o) PGPR
G day Lladl) laall 5 < pdall A5 VLA (mny B g A 5 padll 5 Ay S 5 & yhadl) (ial e
.(Naznin et al, 2012) .PGPR

1 8 gldalial) S jall 4-2-7

A Al Gl ) e gai qiad b plia &y gane 3 s A pdall L SOl g O (S
Jitduny 3 pUatall & gmall LS pall 038 G (0 (2002 < lhg) Dlphadll Jie &yl Ledas
Gy (2004 3V 55 i ) (2003 5o Y s Apiaall Galaal) Clida 5 ey sl g
(Ryuetal <2004) .Gl & 4, jleal) 4 gliall St 33 pUaiall GUS jall 028 (g
sdudliall 5-2-7

5 obaall il we el e saiall Lald) il 508 ) Ay al) ASdlS) dudlia s
Gle palill iy dgaladind ¢ ddlid) 2Ll s Aaliall 33al) pealiall e Jladll Caadl y (5 AY)
Cu Sl s cpms il g s SU Aalid) joladll e 1alaic) [ siall Calide cp daall paliall
Clall (5 sall CaMall a5 jloall Lall ClilSl i) slaginsl) iy AN el g Cilin sill
L jaall Jal gall A1 4 ) dadlCall Clew e fluorescent pseudomonads ik e
.(O’Sullivan and O’Gara, 1992)
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) Ja095all g Ay dad) L sl

Js¥1 Suadll

eles Ul s PGPR & ddlidal) Jliy) -8
Ledae i g 4 50 Sl Aalis ) JISEY) Jia 21 Jgand)

el Al

Jand) )

-

iy

Jsi

(Vessey, 2003)
(Somers et al. ,
2004)

oo sl il
58 8l g s g yiall
e ) gal) Jlaatind —

Ol sall Al

S e (5 sind sl
gz g die (dga 430
3%l Sl e e

yarindi Ay i)

s )l sl
83l Gaok e il
13l paliall 2ac
calall & ad )
Cauadl

-

TN Al
(Bio fertilisant)

(Lugtenberg et al.
, 2002) (Somers et
al. , 2004)
(Vessey, 2003)

ALl s el L

DA (g e (o~ S
Gl 5a 0 CL‘-’\ LA‘C’
8l e ) Al
a5 i)
CrS sl g iy 5l
Oy

e (Ll
(Phytobénéfique)

(Somers et al. ,
2004) (Chandler
etal., 2008)

Ay el ol L
u'AA\A} c:\__mﬁSA]‘
“L\LA.)}:}(‘j cJ_.gJAJ\
c:\:ﬁw\ U'_\M\j

da glsall Hudat g

4 ke

Raaal Tl )
Sl g 308 3
b ST N

4 guac lana

(Bio pesticides)

:Mycorrhizae 1 580l -1-2

oo caliad bl (any Hedal Ay 2 JKET 5 GlS 5 a5 Frank (1885) allal) LaaY

Gm Lo Jadicis ) sdall oden Jaat 4y ylad il i G aa g Canall day g ¢ s3all 48 g yadll JISEY)
(2015 ¢ AwLa) Bl LA
4 puanl) 3 sall o Jgeandly Hhadll o ghy Cua (Ll (any pe 430 5lad A8De | ) sSpall s

st il sl g dpamall ZOYL Jilall il Sadly il a8 Jilad) 8y ) s DA (e
128 cclill Hsia Adhia e bamy Glilia (e Ay shall alidla Ao 5 Aaliaiay Hhadll o g8y (A
Lalal)l 40aall Glaliiay) Galiaiel Jaee 33 a3 ey claill (aliaia¥) mhaul 3245 ) 2

.(smith and Read, 2008) .l
Lo bl sda ga 3y IS Alaiall hadll dapiie (g (g sSa dna (e okl Hhadl) ally

16
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<Ectomycorrhizae 4= a V)5S <Endomycorrhizae 4daly 135S 135Sl
.(Smith and Read , 1997 ) Endo — Ecto mycorrhizae 4 s — 43ala ) 3y S

) 0 9Seall g €153 22

Led G ) (e g ) andi g
:Ectomycorrhizae 4 &) ) 59854l -1-2-2

oshill i ) Lelgl ety clvinall Ghliall e 8 La )l )5Sl
OsS Cus (Thangadurai et al. , 2010) Ascomycetes 4 ) 5 Basidiomycetes 4wlel)
Ddall Jals Jadaall 8 ety Calamall ey W (5S35 ) 4y jladl) il Ualae  slal) sl
Gliell Jalatiy  Hartig lede Gl 43l LIAD g o gl (e 4805 oS8 LIRSl
LA ae A8l oda (5S35 e s 50 )sdall 508 LA G Glladl) (e g sl 1 8 4 hadll
@A Skl N bl (e el Sl g S5 G A0l ealiall Jalal slasy) 55 Lalas )
Al i € Al A phadll Cilingd) (8 Al Aals (e A1) ualiall bl (aliaia) 5 50 ) da
Cripps ) A )il Lalel) Jeall 4S5 oy Lo el 45 580 Ll ddagnall 4y ) & drenie 0 4S5
(etal., 2008

Endomycorhizae 413l | 3 gSzall-2-2-2

Jie dils wOlile ae Jllailly 4 bWV ) ) sSaall skl (e el de ganall 22 e 2a
L 1 sSeall chaai aal Aglalall ) 5 sSaall o) 5l abaea 35 Orchidaceae s Ericaceae
Ehaysn JOE i lpany s Ay s e 8 leasen IS0 dgliay gall 4y il ) 4y )
(Bonfante and Genre,2010) 4 &)

Y Adalal | sSeall (A k) dasadd) o Lag i daa Al e AANA 1 sSal)
O g oA LS )dall 3508 LA daliall (35805 cHartig 4l S5 Y 5 by oy Lo (4555
ol Lgitadn g 4y padh CilaS 5 A3 S Lgd iy LAY JAS5 &5 ey (el )ll) manadll L3S
AT Ly < liay sally i jad (AT il 5 lia g el LAy hadl) oy 4500801 ualiall
Gl Jlad ey LA 4 gl ) COlayal) sda Jpati dy il Lealing A 3 sall Giany
.(Smith and Read , 2008)

Gl el alia a gty ) sdally Aol dadaiall (& 4 Al Jala skl (e g gl 138 ey
Alaall jualiall g clall (A pabiaial oty Cua ) saall Galbaie)) mhus 3ak ) (4 4 )l

17
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« (Hodge.A and Campell.C ; 2001) ¢ SV LS jay phadll bl a5 5 Lady eclall Leglas
(Koide.R,1991) JiSi o Gieall ) Jocai a8 culilall oda dpali) 85345 ) s e

Al ) saad A 1) gaad

(Bonfante.P and Genre.A,2010) A Jall s ddalall | ) sSaal) ) ghad Jalada 25 4845 61

rdge Bl cilay 331 5 il o gl (lary )80 Jandill A ) 3 980al) g0 -3-2

Ahegie jim eSS @bl Gada A gl jé Gl s Al ) ) sSaall ) ghad s
=i (Kapoor.R , 2008) (3 jiaall) Aaid 4 jlgal) 4o Jadl 5 jallall o3a ansi 5 ¢l 33U
Lo gliall Can aaing g cAdliaall A yall i) Bl xS 8 L) 1) 50 coliall 4 jleal) 4 glaall
Ll e Al gl Gliall Jeedi g Jual) il O geedl o S JS0 clall 4 jleal)
o3 gl ) L8 2 e Ml | SR Dinteall 4 jleal) da gliall 5 cdoniCall 4 jleal) da glial
(EL — Khallal.S , 2007) <Ll

bl sty & Jlead) e gl (et A TS T ) Hsda e )5Sl Gilad oy
LS ¢(SA) Ll aes 71 (JA) i sanlall aen s (ET) oY) DS e gl e
(Ozgonen.H et al, 2010) Al yo¥) 5 a8l ddasi pall il gyl ZL) Suéad 31550 a5

o sSaall sk 5ils sae ) Leginy 8 Abedmoneim et Almagrabi (2012) sl
3L Cus (e el jauall 30 @il & (G clarum, G. Etunicatum, G. Mosseae .) 4lslal
D9t ofll g gyl e Ll (5 gina B3L ) (535 (5 ) (pe ganall Calall g a1 )
LAl Glall xe 45 e Jud g )51

18
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LS il 8 30 sm pall ilimjaall (g diben 8 Lida aalay Sl gai | sSaall and
.( Muchovej.R , 2002) W Lsaall Alal da 0 S i

G Al ), Sl ki 5 I (1996) ossals Gianinazzi — Pearson L\
Slag 35 Aglall ligeel) pany 1A Japdit B Wiy cdilial)l Jualad) Gl ) dadlSa
D3 sSaal ) shads daslall bl sie Ratiall & leadl e sliall Jastis Ul 5 el

14 g dadla Jalas | 3y ) 9Sal) -4-2

JEE Cum oAy ganl) ABS) 31 50 sSall shad 50 (M Aman el il jall (e 20l LS
D e Gl e Lo 4 ok e JES A Gl e Ge daaldl) i ) e
Dehne , 1982 ; Ortas , 2010 ; , 2008) (il ye¥) 0da (any i lgiaslia 3 jady <Ll
.(Kapoor

A 4yl A3kl a peall CLEASY (o Liilen 5 L) pad Siat 8 ) ghadll 038 53 (guy0
3% ale (& Al ) 3 ) Saall shad @i (Reimann , 2005) dsaldl (pfBEl <l il
b yalll 5 sl el el Jia 4y 5l 8 3aa) sle Clia pen dida 4 an AnilSa JalaS LgaladinY 5 5
b oald IS 5 el o2 elaiy b S Apalial) Hiludl Lasaall Gial je¥) (e a3 Al ) s3all
(Whipps, 2004 ; Kawaguchi and Minamisawa, 2010). 3l sall 4 yua&ll ) 3 5 <l

Dshdll (e i) ) sda Blal A0 B 5 (VAM) DosSeall sk of Liad a5 38
( Fusarium oxysporum phaseolina , Rhizoctonia solani , Macrophomina) 4ua el
.(Muchovej.R , 2002 ) <l elliy ey Jeasd e liball 3,08 (e 250 g3 jeY)

<l Ao Pythium ultimum hadll 4sdla 85 5 Allad Aol ) 3 ) sl ) shadl IS adl
Jshiy Ualla) il ili saf WS «( St — Arnaud et al. 1994) Tagetes patula 4kl
saill Gaund oo Slnd R solani kil Ala) e Jilill 1) G, etunicatum g sl 1 sSadll
Jsid zaili o A (2011) 0sals Larsen Uil (Pirazzi et al., 1999 ) Ualadl dualis) 55y 3 5
Pythium  _hall 4l e JB 8 A gl 8 Lehel ) Ji 135Sl sk 5 5aull s
.aphanidermatum

1y guad) Al A& A | 5 ) gSaal) Lgandind Al clatYI-5-2

e ol gh Ayl il jae Aadl<e 8 LT sae Gl e Al |y Sl Gllias
(ledalias cab o) elldy dpn 50 ) 3l Jaiaa 85 il el e 6133l 5 Q) e (5 A Y1 Cilia yadll
sl () Jsasll e (aseall piay 1385 50al) dahaie B dliil) 5 5 pSoall Jaliill Can LaS
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Uy Aidal)  paliall JUES) cpoatd YA e oiageadl ) pal o) 3a o33l e Bl g
(i) gaill aoais ML clall daly ) s gl SV B3l )5 ¢ sl (aliaia) gl 33 )
330y ALEN jealial) diaw Jesd ol paldidll o)) s5Seall ge Adglaiall il 338 30l )
Gl Ly e 2ol aaiae A5 2 dysne s3le ) Oallasladl 5l 313 DA (e Al 4y pemd
oshd aalud LS @ilaad)l jualialls elall LSisa 3585 4l ol Gauad o el Lo (4
55 e aeluty oy il Ay sead 5l ) g5 A Baeall g S o) sl SLSE 3 )3 Sl
a8l skt Jaxd Aeillyy ) saall dalaie & dald g il 8 Aadlil) dy Saal) Cladingll
e lall Cilay 1Y) 5 Sl ga el Gamy 18 Japdiss JOA (e il b dpelaall LlainY) Jeedi o
GBS il Ayl 5 4y 1 (3 53 g sall il e A gl o il 5508 5aly 5 Uil

(Dehni, 1982 ; Cardoso and Kuyper , 2006 ; Ciancio and Mukerji , 2007)

500 A S5 age 30 (PGPF 158l (PGPR 4p3all LSyl dad) sl elliag
S Clbdaall (aliatial JaguS b pilae ) 5 5 bl GLIYI e el A (e il 5kt
Ailal) U ga el Z U 5 4 Hleadl da gliall jadaty ) sdu @S
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z\aﬁéﬂ\ SJM\ il



dad 1 5 A il g Silia gas AN Juadl)

af Poaceae 4laidll dllal ) w6 Sl (sorghum vulgare) dasll 6,00 e

Jiny 3 (2019 «wsals ) . dia) el (e S Bl (8 daadl i) 5 dagall gaall Jualadll
o 5 gl Jralae o ZUEY) 5 de g el dabuall Cun (e Lialle Ausdlal) A yall J geandll
sl LT el 1S el (2018 Os0aTs a Lel) amdll s Al 3,015 55V adll aay
Aty €Al 25 9619 1T Ay Lya 23 % 18,03 i) Ay allall 8 dad M) 53l dsiiall
2020) %49 .7 Ay L s Leals % 68 .07 dssty o sl a3 <0 7,81 dpesiy igll 5 %88 .8
Aadi yall 3 adl Gl jo s Gliall s da slall Alaaiadl Jualadl e 4 )l 3300 Hdxis  (FAO

(2018¢03 0305 O 35 L

(2021.).2 5masa ) Ao )l 5,0l il 5 ) gam Jiah 16 AR5 91)

sdad 1) 5,00 L) (yh gall 22
dahicg (ppall e g dand 3 ) skaddl Jsedl s Aball slalidl Jodiy coall ddlaia el
Al ol gl oo cJlagaall 5 Uy gl 5 Lol Jadii g Adaal) dilaia g cla ) gas plow Jadiiy igl)
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