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Abstract:

Azotobacter and T. harzianum were isolated and identified to be used individually
or together with an interaction with the organic fertilization and studying their
effect on limiting the effect of Rhizoctonia solani that cause stem spotting and
black crust of potato crop (Solanum Tuberosum) , in tow experiments , the first
was pots experiment while the second was field cropping on. Factorial experiment
(2*2*4) under the CRD was applied for the pots experiment, and under the RCBD
for the field one in triplicates. Significant differences of means was compared
using LSD , after SAS, 2004 software was used for this statistical endeavor .
Results could be outlined as:

Organic matter application had a positive role in all the studied properties , where
weight , size of tubers were high in both field and pots experiment (5106 ton /H ,
413.04 gm/pot without O.M was 33.12 ton /H, 230.12 gm/pot ) respectively. Also
, plant height was 111.67 cm and 95.60 , without O.M was66.12 and 73.57cm in
field and pot experiments respectively , besides increasing the numbers of A.
chroococcum and T. harzianum (3.53 *10°, 4.5* 10° with control was 1.87*10°
,1.54*10° ) and (2.02 *106 and 4.33 * ,with control was 0.98* 10° ,1.36*10°)
CFU/gm dry soil in field and pots experiment respectively . It also increased the
activity of Kytenase , amylase , cellulase. (1.34,3.02,2.18) and (1.33,2.78,2.02)
ml.unt ,while with control (0.93,1.46,1.12)and(0.85,1.47,1.05) ml.unt in both field
and pots experiments respectively. Organic matter application led to decrease the
rate of infection in stems and tubers down to (4.74, 3.74) and (4.78, 4.97) with
control was (21.35, 17.89)and(4.78, 4.97) in field and pots experiments. Besides
the degree of infection was ( 0.77, 0.76 0 and ( 0.90, 0.77 ) with control was
(1.21,1.15)and(1.15.1.17) respectively

microbial inoculations had a positive effect in all the studied soils , treatment of
mixture of of Bacterial and fungal ( A. chroococcum + T. harzianum) gave the
best results in highest amount of yield and plant heights in bolt field and pots
experiment where they ranged from ( 45.09 tan.h-land 94.17cm) and 325.75 gm/
pot and 71.04cm ) while in control it was (39.33tan.h™ ,84.50cm)and(269.58
gm.pot™ ,62.40cm)respectively esides the increase of the enzyme activity of
microorganisms where the activity of ky tenase , analyse and cellulose were ( 1.26,
2.93 and 2.05 )unit. MI-1 , and ( 1.27 , 3.04 , and 1.89 ) unit. MI"* and without
microbial inoculations it was(0.93,1.62,1.25 and 0.78,1.56,1.89) unit. MI™* in the
field and pots experiment respectively . this treatment positively affected in
decreasing the infection rates of stems and tuber in both experiment where it was (
0.71) . Also, it increased the number of A. chroococcum and T. harzianum



Rhizoctonia Solani pathogen had a negative effect on all studies properties, where
it led to decrease the yield of tubers, plant heights and and in the field and pots
experiments,

Interaction treatments of Organic matter and microbial inoculation gave positive
results for all the studied properties, the best treatment was the interaction (+OM,
M1+M2) where heights of plants, weights of tubers, A. chroococcum and T.
harzianum density, Kytenase, Amylase, and cellulase enzymes activity were
increase while it decreased the intensity and degree of infection of stems and tubers
down to (118cm, 54.24tan.h-1, 5.67*10°, 9.16*10° 1.5 unit. MI-1, 4.13 unit. MI-1
, 2.84 unit. MI-1 ) respectively. Degree and intensity of infection of stems and
tuber were 0.71 in the field experiment, while they were (100.25cm, 435.33gm.pot,
4.19*10° 8.69 *10° cfu, 1.53 unit. MI-1 , 4.06 unit. MI-1 , 2.64 unit. MI-1) and the
intensity and degree of the stem and tubers infection were (0.71) respectively.

In the tri-interaction of Organic matter, microbial treatments and the Rhizoctonia
Solani, the treatment (-R,M1+M2,+OM) gave the best results in all treatments
while the heights of plants, weights of tubers, and A. chroococcum and T.
harzianum numbers have increased, besides the increase in Kytenase, Amylase,
and Cellulase activity. It also decreased the intensity and degree of infection of
stems and tubers to a lowest values in the field experiment (117.67cm, 54.00, 5.13
*10°,9.08 *10°, 1.62 unit. MI-1, 4.54 unit. MI-1 , 2.84 unit. MI-1) and (0.71) for
the treatments of stems and tubers degree and intensity of infection. The treatment
(Co,+R,-OM) has given the lowest values of all the studied properties.

Protein analysis data in plant leaves showed two protein molecular weight band
(32.00 , 29.00KD ) in Rhizoctonia solani , one protein molecular weight band
(38.00 KD ) in A. chroococcum treatment , three protein molecular weight bands
(38.00, 40.00 , 42.00 KD ) in Triohoderma + A. chroococcum ) treatment , while
there was no band appeared in control or safe plant treatments .
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ki il (Co,+R) R. solani dlelaa culS ikl da )y Jily 2.49 cizlA)



A.chroocomums ((A,T)) +T.harazianum |A.chroocomum il 2éla) (s (

saxdl R. solani (-R). 0.71 <ulS,

Dhadlly L gaanll 5ol Gy Jalanll dads Joanll il colalsR. soans Ll days il o
A8lia) pac g Ligannll 52l ddlia) ae SR, SOMANT (+OM,~R) dajn Jlels 0.71 cuilSy
Ligenc Bale gy hadll dilia) e culS Llal(-OM,+R) Jgaa .0.88 il

o Lagaanl) Balally Lg Saal) cDLalaal) LG 13 il Lol 523D.S

dlaleall +0.M - 0O.M
R R
+ - + -
Co 1.39 0.71 3.60 0.71
A 0.71 0.71 0.71 0.71
T 0.71 0.71 1.47 0.71
A+T 0.71 0.71 0.71 0.71
o.M
+ -
Co 1.05 2.15 1.60
A 0.71 0.71 0.71




T 0.71 1.09 0.90
A+T 0.71 0.71 0.71
Jazal) 0.80 1.17 -
R O.MxR
+ _
Co 2.49 0.71 0.88
A 0.71 0.71 0.71
T 1.09 0.71 0.71
A+T 0.71 0.71 0.71
Jazal) 1.25 0.71
) : o] 23LSD dleleall :(0.390 1 *O.M. 0.027. * 0.0274RHI dlilealix
O.M. 0.713 4=l *x Rhi 0.544 *O.M. x Rhi 0.538 *
: N0.077) * 2 *p<0.05(

laa¥) Qs Galey 0.5 J granidl il 4l Gl Jsaad) + dlasadle

O S ) cylal ad dahaa) e leleall (AN Jalnll Lol W ladl) dilal aae
il dila) ade s Lguanl) Balall dilis) dleles O Lebeall paan g Bolial 52 i Jac) R,



so/an/) dalas & T.harazianum+ A.chroocomum ( (+OM,—
RA+T) dilia) dlabae e a8 0.71 Lla) days Jil cidacl R. S0/807 o2 pa

3.6 by bl Ay el d55laal) dlelaag Lganal) 52kl dilia)

Aalaa b EDllaal) il cplal A (13) Jgas Al Lyl lalas) (14) Jaad) il < jedal
Lighe doss J8 il %31.64 caaly Jlly cilipall e ducalydld daly ef culae) 45laal)
Aalaall ae LLaDA.chroocomum) 5 T.harazianum + A.chroocomum \gibs & (

Waw T harazianum . Lgias G3gsa9 %9.80 cualiy clijall Lilay) 4 8

Aala) die Loadl) Cacabli) 38 AuaheY) Uiy b ssiae il Ligamall salal) diLaY (1S
Agaanll 5oLl d8lia] aae die %16.45 cilS o ax) %4.99 ) Liguasl) oLl

Garaall hadll dilal xie Wl R, solan/ dalas vie Lol o2 il 0i{+R)  20.72

ilales i %0.71(-R).

%62.82 diganll 5ale dilia) (s Aylaall dleles e dibeadll A el cul€ 3 clally

- %0.71 ) calaall pes pag Lgaall Balall dilia) o Aol 038 Criaddil

Lowd el culaef 38 cOladlly Ligio bl i &guaall saldl G Jalal) L
dgemall 5alal) Ailal ase pa ZLIY(-OM,+R,CO) %32.192Ladl &giall duill ity
- 0.71 culSy GAY) CDklaally jhadll ddlal ade aa cul€ dus Jilg

il dilal pe A3laal) Alelaa s gunall 83l dilial e JA1SH C5lalas L
b Alalas Ll %90.30 sy 3 @lall A el i yadl) T2 harazianum il ase

o digaac 53l R. 50/an37.08 cialiy % L) ae culipal) Ll Laws J8 izl



)ilalas aa (ayeall Hladll(A.chroocomum) s T.harazianum +A.chroocomum (

Aagine ddlle (395009

Jaadala¥) Jala (A daguand) Balally dasg Saall cDlalaal) 1Sl 114 Jgaa D1 clijalls (

dlaleall +0.M - 0O.M
R R
+ - + -
Co 34.83 0.71 90.30 0.71
A 0.71 0.71 0.71 0.71
T 0.71 0.71 37.08 0.71
A+T 0.71 0.71 0.71 0.71
o.M Jaxal)
+ -
Co 17.777 45.50 31.64
A 0.71 0.71 0.71




T 0.71 18.89 9.80
A+T 0.71 0.71 0.71
Jazadll 4.97 16.45 =

R O.MxR

+ _

Co 62.57 0.71 9.24
A 0.71 0.71 0.71
T 18.89 0.71 0.71
A+T 0.71 0.71 32.19
Jaxall 20.72 0.71
) i acad a8LSD dlileall :(1.050 3 O.M. 0.742 1 Rhi
0.742 dalaalix O.M. 23.845 dklaall x Rhi 15.456 O.M. x Rhi
r 2,101

las¥l Qi Galey 0.5 J grasill 53l 4l Giliae Jyaadl:idaadle

15) Jsan gl cupglal M i palls alea¥) s b Lgabia Waladl (il laal) 50 cadasly

JB o) gl el 31 Ualadl ol (e 8 Aba¥) Ay b Aibidal) e labeall il (



Aalas pe ClS dlal 22 A+T dlalas Lgai S A.chroococcum \gibs &5 ((10.76) dasia
Walaa T harazianum ) caaly 3 43)laal) dalas pe il Llal da0 Aelg (0.94 )aaig

Lguanll sald) dila) are die Dlal da )y o) digcasl) salal) dlalas cuac)s#OM (1.21)
5LaY) Alelas die Gsine Gyig(~OM) Gapedl) Hhail dleledd Ll .(0.78 Jeualy 3 (R) i
hll 2Ll vie culS Dbl Ay el Load dginall Gyl cul§(+R ) (1.28 )dasis

(071 ) azilin) ases Aiia

Lgeanl) Balall (g Jalal) dlalae ihae) (pa A OM ) dilial dajn o) cBliladll

4 ))kal) dalaag Liguanll Salal) ddlial a2 20 2.18 cilSOM,CO)  dlalas \galig (=T
—OMakslas lgalig (1 1.16 ) A,—OM dlalas ae cilS dolal daja Jilg (1 0.80 )(
A+T,OM)

saraadl Hhadll ddlialy A guasal) Balal) o JAlll Ll gRAZOCIONIa SOlani ac) s
el @il (0.71 ) lal dapn J8) (aseddl jhadl) dilial axe g 4guanl) 5ol ddlial Alalas

Lial (g5t Gpg ((1.72 ) dgamall 5alall dilial ()50 impaal) ladl) dilial pa dulial 4y

ohd o Jalall W R.solani el dilia) dlalee culS o dabid o)l clledlly R— solani
~R) = T.harazianum (T) dilal axe xe Al cOlalaall axd olg (0.71 )il 3
A L g€ b1l jlad ddlialg 4 guasll salall ddlialy ddlidall clalaall (u Jalaill 4l



508 CulS 3 Ly peall hadll dilial pae cBlelea (8071 g dsgunnll ol dilial axe
Alelaag Dogenall 53lal) dilialy (o peall yladll dilial pa ((1.23 ) LilaV)

a4 JLE.A\(+R,+OM,CO.) ddla) dalaa Wity T.harazianum (T) Balall ddlia) ade aa
Lguarl-OM  dllaay +R (T,-OM,+R) . 1.61 e

Golia¥) Bad (b dyganl) Balally Ay ySeal) cDlalaal) 4l .15 Jgand
OlisdlD.S.

alaleal) +0.M - 0.M
R R
+ - + -

Co 1.23 0.71 3.66 0.71




A 0.71 0.71 0.90 0.71
T 0.71 0.71 1.61 0.71
A+T 0.71 0.71 0.71 0.71

o.M

+ _
Co 0.71 2.18 1.58
A 0.71 0.80 0.76
T 0.71 1.16 0.94
A+T 0.71 0.71 0.71
Jazall 0.78 1.21 -

R O.MxR
Co 2.44 0.71 0.84
A 0.80 0.71 0.71
T 1.16 0.71 1.72
A+T 0.71 0.71 0.71




Jazall 1.28 0.71 -

)t svcif 8LSD 3 #0.041 Akladll :(0.029 O.M.  #0.029 RHI ildlealix
O.M. 0.729 aLlsdl *x Rhi 15.456 *O.M. x Rhi0.605 *

: N 0.082) * = *p<0.05(

laa) ulal) (=Y 0.5 J grall jiall al Cilias Jpaall ilasdle

3 Glasalls Ll gl a8 Aabaal) ) elaall 56 16 a8y Joaall DA (e Jaadlg
Aalas cdgiiy ,(A+T) dalas Leilip 0.71 caly 3 LLaD] Lgiall ducal) (il A A Lok

Aalas Lgalig % 6.70T % 9.11 cualy 3 (g5ine Giarg

g % 478 cialy 3 AL dgiall Lpasil) i 3 Ligine Liganll 5olall dlales cisins

Cayeall ladll dilia) g (+R) @iy 3 il Llad Lgiall ducall b dille Ligina 5005
ALl 9y o) Ajlad) Alelae 3 Ugine LoV dos il a8 % 23.26 Lla) L
R. solani .% 0.71 _»

Lganl) 5alall dilialy cDlalaall G Jalall dacaly Asgine alidia) Liay) il ¢yl
Clalrall aa daladld &g A JB) culaclyA. chroococcum FPRE

harazanium)\se LadSs A+Tasanll salall dilial ge ((+M) 45.85 cialy 3 Alalas 2



(~OM,CO.) a3 )laall dalrs po Ligazanll 52l ddlial dlelas la2ey by (+OM,CO.)
Uhdll dilial ae Lguanl) salddl 2l WIR. SOMENT pga )90 duguanl) Balall d8liaY cilS a2
bl ) dsgaall 5alall dilial cudae) 38 LM Dogiall duus (mbd S(+OM,R) duss

Lgnc 8ale (o Hhadll dilia) il (pa 4 % 8.85 Llal(-OM,+R) Lilal Lo
. %0.71 8 gumnll 52l dilia) ae g Ailial yllal)

Agiall Al iy, Aylad) Aalas ge % 62.13 Zla¥) Ao Cialy 28 LY dus

alas g LU T Welas o 5% 17.52 cialisA dous Jily % 12.68 ) (mids)
Aalas o QS LLAIAFT (e dagina Ggyiig % 0.71 caady ) dad S0 ) cuzadds) )

L5 laal) dlales

Aalaa aa dxalyel Jilo o) culac) 388 agjaill S laaal DA JA)all EDlebeal donalls Ll
Balall ddlial e cilS dolial Aoy Jilg, %91 cilSy (apaall ladll ddlial e 43)ladll
kb ALzl g0y dagmnllRAIZOCIONIG Adlany A+T (+OM,—RA+T) % 0.71 ulSy
Balall s ilgs AN 2gan 28 duguanl) salall d8lialy dualpa¥) Julag dalal) s2d (aleas) o)

o Gl (g5 Lgeanl Bkl o) e Dicadl ige¥) Jin clial¥) (iasal dald G guinal

) yall Sl Ll e 5 case cilay¥IsFred sRay.(2005,



Olially Apalsa¥) Jala (A daguand) Balally digSaall cBlalaal) 156 16 Jgaall DI

dlaladll +0O.M - 0O.M

R R

+ — + -
Co 33.26 0.71 91.00 0.71
A 0.71 0.71 0.71 0.71
T 0.71 0.71 34.33 0.71
A+T 0.71 0.71 24.66 0.71

o.M

+ _
Co 16.99 45.85 31.42
A 0.71 12.69 6.70
T 0.71 17.52 9.11
A+T 0.71 0.71 0.71
Janal) 4.78 19.19 -




R O.MxR
+ _
Co 62.13 0.71 8.85
A 12.68 0.71 0.71
T 17.52 0.71 0.71
A+T 0.71 0.71 37.68
Jaxall 23.26 0.71

)t acad 28l SD dldaall :(1.994 1 *1.374 O.M. *1.374 RHI ililadlix
O.M. 24.3830.729 aldedl *x Rhi 16.659 *O.M. x Rhi15.939 *
: N1.888) *  : *p<0.05(

laa¥) Jdaill Galey 0.5 J granill il 4l Gl Jsaal) + dlasdle

&V ohailly (Sl Al dilia) die dacalpe¥) Jilyg Llal 5ad (aleds) Ca (g3 g
b asty M A pall Giluead) ged i A ebaW) oda LSl Al dabdal) GldY)
T.harazianum ,hdl e Jolalh  R. solani jhdll 1 clala e alaly) ddals

z g gaal) alail) 4l Ay oA yhas A3 o3 Allaall bV 581 el gy Lglidasg
) Lsaall claliadiHarman e ducayall i) e ddlal) dadliall 5)5)) xSy (2000,
slaally QIS Elad)1999,09,aly( s o et 3 Ziadiesal) daglaall 441 ) 4dlaYL

) il Jads mpal) eal) sl Aafial Slgall mns it e cilliHowell (2003,



le Al Jilall Flaa) 5 ading Canesall () 3 ampall el el Lo B0 (e Slad
ars) Aaalgs Lelasin wi layiy) o3ay Abal) ilaaY AN haal Allaal) ciles

Serineprotease J\ »),a 3 T.harazianum

L i Liuills LolA. chroococcumps (g & uda S SAl dmlad) Gl e Sladlla
T.harazianum daglae e Jasd daidia Liis (ligh Gld GlSe -k 408 Lg3ld
el sl (Sho SLSyall 838 G (a5 Aunpaddl SIA(HCN) 138 355 o) 3
i peall clyhadll L e Jamy dlle 38155 SHaNGlick) 95315 1997 , Hillel
2005 S dasll Qlas LKl oda lie Sbadlly ((F+3 m)ls 5, dge 508 DA (a
oxii \gavaSidrophores cilusall daglia sl st alaie€ Jaxd ol (Sar sall 38
shaldl) 302,a12002 5 Sessitsch « 5,315 2004 clelaall s LSl oda oy -
Chldlad) aals Jia GlSall Gans o815 @llig 4 jall Cilueall 038 1a liLall duaulal)
cilai) Jie lai¥l (s 3805 8al) DA (e daslial) aind 3 Laga 9o qanly 53
) <l 4 sasYIVan Loon ¢« 1998 5 Jetiyanon ¢ (5,415 2002  Hillel « 2005 (

4 Jf shb Maely ABUS B dyguanl) Balally Lug Seall CDalaall 4563 - 7 - T.

harazianum }\ L.y A.chroococcum

Zila) Alelao gag dgamall 52l ALl o Alaal Lpgaall slad g Saall Lalisill o)
SIS ~alll e el Aalas xe Ly (29 )S0al) ~RMNA. chroococcum (s4kbdlly  T.
harazanium i yed) hdll dilial ae buws (=idily R, solani 36S (17) Jsaall s

kil dael 7. harazianum xie culS il A86S o) oGl aplal 3 Aol cBllas A



Aelall T harazianum > 10 x 5.50 8l caly 3 CFU  clyly adla aup ' oz
LIl dlalas aa hadll 138 dlael A.chroococcum +  (A+T) T. harazanium g 3
10° x 5.90 cualig jhill 134 e caend Balill 4laleaCFU  486S Jilgasls a0 a2

Aalaag 43 laal) Ailas ae culS Hladll 138 SlacYA.chroococcum . Lgiaa g g

Uhdll Vs 8BS cwlygharazaumni T. x 4.33 laalae) cualy 3 Zogiaall salal) dilal as
> 10CFU4ils afl-ae . 10 x x 1.36 Lguanl) sall) dilial axey 455l CFU

aila a5 1-22 . % 318.4 o Lyl Baliyg

ayeall ) il dles 4 WIRAIZOCIONE Qs (S5 Ligina (3558 Alia (K0 ol8
bkl slae) 8 Jaww (mleslharazaumni T, ayead) hadll ddlial xie

Rhizoctonia .

3 g Seall Blaleally dygamaal) salall (r Akl Alalae 8 daialy Digina (358 @l OIS,
Aalee cilae) Taleleas A+T diguanll 5ol dilial g hadll 13g] Loaae J8ES Lol
(+OM)’ 10 x8.69 57 10 x8.59 cualy 3 CFUdls ausi [—p2 . Jilg. gl e
A gumnl) Balall ALl (g5 4 )laal) Alalea g cilS dpaae 48 (-OM,CO.) .0.71 cuilSy

hdll 8Ly A guasnl) Balall (p Jalall daledl \S9RAZOCIONIA LENEA) 5 L gina DlEg 3
el b L Lgieahrarazianum . T e dgeand) s3lall dlalas g Lane A8ES ol culSy
hall a8l 6,q:_,‘?h/zocz‘on/i 10 x 4.25 by CFU (goina (Byag adls a5 1-p2 .
el il dilial ga Lgaanll s2ld) Aalas e R— S0/ani 10 x2.06 <ulS lly
CFU kil 13 dilia) pa cilS B8ES g dila assi 1=p& . (+R) dgune alall dilial 505
(-OM) ° 10 x0.95 culSCFU .ails asp [-p2 .



Uil Jalxn Wl R— solani jhill Aalas cuilSy dn g ySoal)l cBlalaal) aa harazaumni . T
A.chroococcum jhil) Lzl e (-R)Lnae LS o) culac) 95.74 S
310 x5.94CFU Jls all cDlalas 3l oo (gsine (piny gl o aila ass 1-p2
dlalaag 4320l dlalan ge cilS doare BBESA. chroocomum axe 5 ddlaal cillall DSy,

BL=IR- solani] (°x0.01 <ils; CFUails ap l-ae .

S s b dygand) Balally Ly Seal) clalaal) il .17 580 Trichodirma
510 xCFU.4ils 405 1-p2 .

dlaleall +0.M - O0.M

R R

+ — + -
Co 0.03 0.02 0.71 0.71
A 0.01 0.02 0.71 0.71
T 8.39 8.79 2.11 2.70
A+T 8.58 8.80 2.99 3.10

o.M

+ -




Co 0.03 0.71 0.02
A 0.01 0.71 0.01
T 8.59 2.41 5.50
A+T 8.69 3.04 5.90
Jaxal) 4.33 1.36 -
R O.MxR

Co 0.02 0.01 4.25
A 0.01 0.01 2.06
T 5.25 5.74 0.95
A+T 5.79 5.94 1.08
Jazal) 2.76 2.93 -

) il 28LSD dlalaall £(0.040 1 *O.M. 0.028 1 *Rhi 0.028*

el O.M. 0.181 ikledl *x Rhi 2.751 *O.M. x Rhi 2.820

: D10.082) *

: *p<0.05(

*




ki LY SyR- solam b dae) BES s b 43 harazanum (T sas i
il G aleailly el cldee ) 3gmy 38 1385 Luis <O laall Aarazaumni . T i,

R—- solani.

g Ligumall Balall Adlial (g Jalull (gyine CDEA) 25ng I anis Joanll LalsR-
solani yadl slac) S culS 3 (AN clledlly harazaumni . 78.80 & (ssiwa Acl
310 xCFU 4ils 4 I=a2 . ilalas 2ic (+OM,T,~R) g el (5530 33} ualiy

4)adl) AalasAzotobacterislal oxe o) ddlal aag  R— solani O.M 285 gy

510 % 0.02 50.01 o 200alCFULadls 45 102 .

) Jslaall it Wl 18 (s Ay Augine DI culac) LS slael o) cpglal 3 (
LS alae) Gl dng el e labeall Locallid Al <D laladllA. chroococcum i\
©10 x 0.06CFU ° 10 x 3.04 } ety &)ladl) dslao b adls 435 1-p2 .CFU .
Aolea & ddls w3 [-a2 A.chroocomumt harazianum . T ds.cals dagiee (g s
dlolea \galiyA. chroococcum © 10 x2.81 Zuaaall Lguli€ cul€ ) CFU aup 1-a2 .

Ll dlebaa o (I uds 138, 4Ha(A+T) alelaa (e Mol las cilacs A J215N e 38

on SN A.chroococcum 4 T.harazianum. sl Glaal) paes Ay

I oaet 8 5abl el 3 culall 1aa 8 Laaly OIS dyguaal) 52Wl iAZOtODACTer
10 x 0.98 s LSl sda slacl i€ 3 % 100 ,)3iassCFU ails asps [—p2
10 x  2.20 I calsyl o s Lganll salall dilal (g0 CFU ails aupp 1-p2
D BLRY (S ol . disasll ald) ALl ae R— SOMEM LS o38 Slae) b (gyina i
L3S dae) 6 dsiea cla) A8ba) clalaally Lgeaal) salall ol oIS cpn B,
chroocomum. A dlalas cilac) 3 A AT 5 3.72 alig LSl sda dlael (8 Jaea el



©10 x  4.19CFU gAY cllaall oo (gsine (g sl e ails a5 1-02

N dvae BB &) wulSyA. chroococeum. dgac Bale gy 45 ladl) Aalas i

sareal il ae dyguanl) Balall 213 ali (g R— SO/ANT Ailas e dad o) cuilSs
10 x 2.06 cualy ylaill 138 d3lial g Lignall 52kl BLAICFU aila g [-a2 .
ok dilia) Alalae ilS \guany R— SO/AM aly Lgne $ale dilial (152140.95° 10 X

CFU. lacaly Ligina Gyl oS5 adls aup 152 .

LS dae) (B dyguanl) Balally dug Seall cSlalaal) il .18 Jgaal)  Azofobacter x

5 10CFU .4dla 45" .

dlaleall +0.M - 0O.M

R R

+ — + -
Co 0.07 0.08 0.04 0.05
A 3.67 3.77 1.88 1.92
T 0.90 0.10 0.09 0.05
A+T 4.09 4.28 2.01 1.78

o.M




Co 0.08 0.04 0.06
A 3.72 1.89 2.81
T 0.09 0.07 0.08
A+T 4.19 1.89 3.04
Jaxal) 2.02 0.98 -
R O.MxR

Co 0.06 0.06 1.96
A 2.77 2.85 2.06
T 0.09 0.07 0.95
A+T 3.05 3.03 1.08
Jaxdl) 1.49 1.50

) il 28LSD dlalaall £(0.1221 *O.M. 0.086 1 *Rhi 0.086*

ileadix O.M. 0.169 iledl *x Rhi 0.976 *O.M. x Rhi 1.342

: DI0.243) *

: #p<0.05(

*




A EOlaladll (ary (A digine Gl i A g Saall Glalalll xa (ayeall Hhadll Jalal i<
) dpase A ol Gajeall Shaill sy dndine dug Seall Cilalilll dlilaa culac
A.chroocomum  ° 10 x 3.03 53.05 sl 3 CFU Sl e adls anp -2 .
s 2)ladl) dalas chaclg Toharazianum  laé 2Ll (gng R—SOMAn 3 ad ;L)

10 x 0.07 50.06 calCFU. gl o dila assi -2 .

O bl Alles culSy LSl sda dlael 3366 laaly Tuls AN Jalall Dlalee cidaels
SV AESH Cld (o peall Sl (pas Asgumall 53l pa dug Sual) s lall) A+T -R)
(+OM, © 10 x 4.28ulSs cDlaleall 038 (xCFUJI \gilig ddls 4 [-p2 (A, +OM,-
R) ©10 x4.09culSs CFU (55 43 ad) dlalas go il dad  dagly aila aufi 102 .
el phadll dilal aag diganll 52l ALl R— sofani (+R,—OM,CO.) s,
10°%0.04 CFU.4ils as5 1-a2 .

hd dae) 83Ly o) T.harazianumbiSs 5 A.chroocomum Zagiasll salal) dilal as
L0l Auliall goi (e eba¥l oda (Y dadgie daiis Hetrotrophic e desjie (s W) (o)
Ju cpaldlll el dlalae e ladlac) 280S Bab)y Lellat ilgd (he aliiudg 4y guaall 3l gall
LS m bl Alls agag ares a5ill (A (5)0Sly (gybadll Al ~ s e
A.chroocomum ,kis  J\g T.harazianum L cLa¥) eda (bl Als agag axe

- diisal) 8 A peal) Gliell Ligin GlaliaeS Lgllaaind e aady

P A b e Balait-4-7-4



Lléal) dufys 9 45l &b Y AR & laaly 1l dabiaall 4 el cdlaladl IS
Sela¥) byl 29 Lyl cbal) dadfgy i 4ol & dage Gl il SO Y

taayl IS ddbaaall Al (e (A Ly SalSlly alldly
1. Sula¥) a3 ddlad Ao dygand) Balally dug Seal) cBlalaall 80 —

eyl Jalas b sl jale¥) ari) Jalis 3 sl dojall clelae 586 (119 ) Jsas cow
comyall Cunaally L0yl g A phadll Aladd) slal) & Al Y

J Ui dilal ae Lgieas a3y Sule¥) aaiil balis o) A.chroocomum Jsharazianum . T
$hdll Cpalall dagaiall ALa) vie w13l b el oy da 933 Byguangl 83y
GHESUATT) ao seds slad¥) Gukiy D laall 3L cio (gyine Gpiy | doBang 3.04 iy
Jl dla A.chroocomum Jisharazianum . T dldase b 4o sa Lea BB d5)0 (S

. dagadall dalay)
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