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Jsan 8 bl cuigy (25 ¢5) 4l 50 ) Apled) dpagll Cual liiey el
gsaaall b asaulisll S5 3 Lygies 525 (6) V) Gl 6 Cangy agllad) LY 3aay

CDlas b el il (g il Lal Aot e bl Al Syl

170



2014 178

Lgall 2yl o dalall o) L(25) el o

palsial) 8 52l ) Ll ol A5l
a3l 3all 8 oS5 Bals asmlisd) (e
5 %52.89 5 %51.49
e F2TIA2 , F2T1 Al

cilael lag ALK dlendl dpagl) & sl

-y 51,

D alaall

caly 3ol dolewd) Lpagll Cial Dl
F1 ol 4 %33.07 5 %30.44
sl e F1T1 A2 5 TI AL

@ Slan el JalSiall yadll ) S5
S daesd Juyad Chagy aaly il B Sl
gy yealiall Galiaial 3345 A (e Y
sl (7)) Jsaall s caelil L(30) sl
il gl gpanall b ol 585 By
A. chroococcum — \LySy il vie )
T kil ae dlilse
COlaleall

338k B)guay
syl A <aly . harzianum
e %7.85 5 %5.95 i A2 ¢ Al
b3 3p Loy el Aldbee dulie s
& A. chroococum LiS, 3y0aa ) 33030
2=l A Jge a5 Sidorophors J il
08 Slusb ¢(38) aalicialy 4igala (o 25 3
i Al Cytokinins Jly - Auxins J gz bl
palaial 305 & Gy @iall grandl sai
5 Tl il CDalae cibael Lad . jealiall
%12.69 by yaal) (alaid A3l T2
ohall e ) salll o2 agexd 28
O i Las i) JSEN I paall Jsat b
(21) el

%8.01

171

~161:(2) 27 aall sl pstall sl Alna Gasie Cpeen 5 Sl 2 £lgy

%3.94 g Gl Azotobacter Ly,

sl e a2 1A Dbl %5.01

LS, S s

iy M IAA N Sl e Azotobacter

psmlislly Hsiudlly gl palaid e
Jie ik s Sl

Is B
Biotin s Gibberellins

a).ls.a Y dgal LA.D

Nicotinic  Jls
Pentothenic s heteroauxins 1 5 acid
acid

goanall WS pai Gund lSall o3 gen

palaidl b bl B e %y gl

Sle (8) clian . asmaligl lgiay ualial
L .(34) 5 dhiall ils e dglie gl

sy T harzianum kil AW el

caly lalh (B psubinll 85 (S Aysina
T2 5 T1 <Ouleall %5.97 5 %11.86
@ bl B3e I ) (a5 Jisil e
Gbly sl Agpanll  dgall Sl
WDl 8 dphill Lgall Jesn Ly o jaliall
s Dhill clia ge il dee ) 558
coabaial) Byie e a3 Las Apdall il
vie ML a dglie 2 e (26) duass
5 oasall il g (31) 5 Ll 6 ALl
op dalall gl LSl sand) e (39)
G B A By A kil LS
s %17.22  caly sl 8 sl
T1 A2

Jds>

s T1 Al okl %18.38

QL G Gglaill Hed miagy 138 L gl e
e S Rhizosphere 1 ddhie & 4l

 malinl] alaial 8 4kl 33l clal) e



2014« 178 -161¢(2) 27 Alaal) e l3l aglall Spad) Alna pasie cpun 5 b 1 plgy

Gl 3 kil WD A6 b b
5 P12.51 caly ol 4w A2,AT1 EDlad)
B Je (8) claas . Nl Je %13.55
T2,T1 cOlelea cilans Lo L idaial) o dgalia
Sl e %345 %8.49 by dygiaa 33l
(22) 5 (36) kil A L ulal) Alalaay d3lie
iy adla) xie 70 harzianum kil ()
Gle )i 3al) () gam Al ddhid) b -
GligayedS GlSyall Gy HHa 4l 3 il
Bggemal) alpall Jlad 8 2l A e
dpala iy & ey Slall i gell Biésag
oebaiaY) e jsiall sytie 5ol ualiall
e e yE Azotobacter WS, o) WS
20 ds TAA sl clabiay clisayeld)
oe Suad Cytokinins Jls Gibberellins
22 Hnine Jalgall 038 ssall m il g
a3 33k & ey pealiadl Galaial saly )
O G (29) Ll olall cUadl) saey clall
kil ZEly S S A ddls)
ey bl g e st Tharzianum

Llesdil) dae

172

S J el o Glall sda e X
@ ey osall Lndand) daluall o 2h lee
L) 8 pealially yaall 35 alaid 30l
Lsaal) On Jalal
Y aaall palaia) b saly I el dkal

Baaw! OOlalea )
T2 Al T1 A2 5 T1 Al OOkled) cilas
5 %21.09 s caaly 3oy T2 A2

e
a Jalal Calas alac

%17.0 5 %51.81 5 %23.61

o (S s
F2 T1 A2 5 F2 Tl Al Sl sledd)
Bpaal I iy e L A e
sanly dyygae slal aay 3 JalSid) anandl)
sl DA e S Y] Gaanl d8les
palialy el gty jealiall (ol

S il g il slow dledl i ve

5 %84.85 Lsima B2l

%77.27

GligSa oo sl sda o . plailly Juall
ol Lo Jpemal) Lggmss el Lmsty Ty
e Ll Gty s 0y A0l e 3y L)
Gl s B e ladl) Bl il al
(8) Jsaall mil cyjlal Layladll o ALl

).uuﬂ\ Gl cadl axe &55 :\_U.\a..q T:.J\...D d}m



2014« 178 -161¢(2) 27 Alaal) el 3l aslall Spal) Alaa pasise Cpeun 5 bl 3 slgy

90) ppm L) jpais (1 g padll £ ganal) (g gina b Ailasl) g 4 gal) Bran) G 1(7) Joa

(Las
TxFJsall A LSS Frbas dan
A2 Al A0 T kb
97.04 103.13 99.80 88.20 TO
111.44 113.11 111.44 109.78 T1 FO
108.12 109.78 108.12 106.45 T2
105.53 108.67 106.45 101.48 AXF Jaa
118.10 121.42 119.76 113.11 TO
129.74 133.07 133.07 125.58 T1 F1
126.14 126.41 126.41 123.09 T2
124.66 126.97 126.42 120.59 AXF Jixa
136.39 141.38 138.06 129.74 TO
154.98 163.04 156.35 145.54 T1 F2
145.47 151.14 148.87 136.39 T2
145.61 151.85 147.76 137.23 AXF Jaa
LSD 0.05
ATF TF AF AT F T A
4.57 2.64 2.64 2.64 1.52 1.52 1.52
(Lags 150) bl e 230 8 AgilasSl g dygad) Baan) AdL) L0 1(8) Jsaa
TxFJaal AR Fias sl
A2 Al A0 T sk
4.63 5.22 5.33 3.33 TO
5.70 5.55 6.00 5.55 T1 FO
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5.29 5.66 5.52 4.70 AXF Jixa
9.37 10.33 10.33 7.44 TO
10.29 10.66 10.55 9.66 T1 F1
9.25 9.66 9.66 8.44 T2
9.64 10.22 10.18 8.51 AXF Jixa
10.26 10.33 10.55 9.89 TO
10.62 10.66 10.66 10.55 T1 F2
10.14 10.55 10.22 9.66 T2
10.34 10.51 10.48 10.03 AXF Jixa
LSD 0.05
ATF TF AF AT F T A
1.70 0.98 0.98 0.98 0.57 0.57 0.57

G5 Uae s dalidive (ay dbaal)

el G

173



2014« 178 -161¢(2) 27 Alaal) e l3l aglall Spad) Alna pasie cpun 5 bl 3 plgy

Al il Joala 5 i b (oS
colay aala LAl 3l ALK o) )5S0 dag Ll

505 .(2002) apes (s ILE ¢ )paludT7
@l 4 Trichoderma spp yhdl <Ye
4..\5 .);CIMALA ‘dLu) .c_vu\ ly) ki 5adg )J.Jg

333 Gaala el

AL L(2005). disgs 2ana u)ld ¢ a8
1 ilaslly Ay goall ol ey DA
Triticum) ddaiall &bl e (goaal) anandll
eyl ALK L)y 5iCa da g hal L ( aestevium

LAz daala

e 30 LS Al .(2002) arsy Al a9
&lbaiil 4 Trichoderma spp. ,hdll
2 Rhizoctonia solani kil ra 3aladll
LK ¢l Aluy oodadll (e Cilial dag)l

iy dasls cdel )

10-Abd El-Gawad, A. M. and Z. T. El-
Sayed, (2006). Evaluation the
responseof Wheat to bio-Organic
under Oasis

agriculture Siwa

11-Abd El-Gawad, A. M.; M. H.
Hendawey and H. I. A. Farag.

(2009). Interaction between
biofertilization and canola
genotypes in relation to some

biochemical constituent under Siwa
Oasis conditions. Research Journal
of Agriculture and Biological
Sciences,5(1): 82:96.

174

Al L (12003) Jls dieleal ¢ Saldi-1
Glomus mosseae )y ysSolall yhadl Ja)aidl)
(a8 Azotobacter  chroococcum s
Al diala 0Ly N.PK (abaial 30 1S
1(2)34 .4ud) el eyl aslall Ala

G 3121 (2006) s i lews) ¢ ) jaladi-2
b Lty Loy s il 13y Sl gl
(2)11 iyl de) )3l Alaa gy Sl

Olabs dihren 5 Jls Jielele A jalul=3
55V LS il L85 .(2006)
smaliadl paay paliaial (8 alpus3Y)
Gk ey Aplall Dlige Hoell 58535 451050
Al o))l asdall A lae. A Lalaall
(3)338]) (37) e

520Y) LG L(2007) 2ense dsana ¢ oo lindi—4

el il e gy dypally danl)

GLEN A lae By s Aal e ia))
((5)324e 3 Easal

5 .(2005) JWS ALK 2o slsa ¢ Slpdll=5
5 @rhill) Sl (gl Slasl yandl)
O J2121(2003) . a6 e 8I-6
(o Uy plag ¥y 5145555315 L ysSlall
AL o)y Aagyhl A kaiall Jalay s
iy Aasla, de )yl

conditions. Desert Research Center, El-
Mataria, Cairo, Egypt.



2014« 178 -161¢(2) 27 Alaal) e l3l aglall Spad) Alna pasie cpun 5 bl 3 plgy

microbiological properties. Amer.
Soc. Agron. Inc. Bublisher.
Madison, Wisconsin, U.S.A.

12-Abdel-Ati, Y. Y., A. M. M
Hammad. and M. Z. H. Ali. (1996).
Nitrogen fixing and phosphate
solubilizing bacteria as
biofertilizers for potatoplants under
minia condition. First Egyptian
Hungarian  Hort.Conf.,Kafr  El-
Sheikh, Egypt.15-17 Sept.

18-El-Akabawy,M.A.(2000). Effect of
some biofertilizers and farmyard
manure on yield and nutrient
uptake of Egyptian clover grown on
lomy sand soil. Egypt. J. Agric.
Res., 78(5). 13-Abd-El-Khair, H.; H. R. K. H. M.
Khalifa and Karima,H. E. Haggag.
(2010). Effect of trichoderma
species on damping off disease
incidence some plant enzyme
activity and nutritional status of
bean plants. Journal of American
science. 6(9);486-497.

19-Espiritu, B.M.; N.O. Palacpac, and
N. R. Biagtan, (1993a). Microbical
inoculation in field composting of
rice straw and swine manure

sludge. Journal of Biotechnology,
4(1): 39-49.

20-Gholami, A.; A. Biari, and H. A.

14-Abdul-Wahid, A. Omar.; Moustafa
Rahmani, (2008). Growth

Ahmad. and Metwally Mohamed.

promotion and Enhanced nutrient
uptake of Maize (Zea mays L.) by
application of plant growth
promoting Rhizobacteria in arid
region of Iran. Journal of Biological
Sciences., 8(6): 1015-1020.

21-Harman, G.E. (2000). Myths and

dogmas of  biocontrol-plant.
Disease 84 (4): 377-393.

22- H., Mahmoud,; A. Samia,; M.

Elbably, and A. M. Ahlam, (2008).
Effect of compost and compost tea
on Rhizosphere microflora, growth
and chemical composition of

Sanchezia  nobilis hook. f.
IJAVMS (2): 27-35

23-Kader,M.A.; M.H. Mian, and M. S.

Hoque, (2002). Effects of
Azotobacter inoculants on the yield
and nitrogen uptake by Wheat on
line. Journal of  Biological
Sciences,, 2(4): 259-261.

(2009). Enhancement of plant
growth through implementation of
different  tricoderma species.
Proceeding of second Scientific

Environmental Confer, Zagazig,
43-59.

15-Altomare, C.;W.A. Norvell,;T.

Bjorjman. And G.E. Harman.
(1999). Solubilization of phosphate
and micronutrients by the plant
growth promoting and biocontrol
fungus Trichoderma harzianum.
Rifai 1295-22. Appl. Eniveron.
Microbiol 65: 2926-2933.

16-Badran, Nadia, M. ; O. H. El-

Hussieny, and E. H. Allam, (2007).
Efficiency of natural substitutes of
peatmoss as growing media for
Tomato  seedlings  production.

Australian Journal of Basic and
Applied Sciences.,1(3): 193-207.

17-Black, C.A. 1965. Methods of soil

analysis. Part 2. Chemical and



2014« 178 -161¢(2) 27 Alaal) e l3l aglall Spad) Alna pasie cpun 5 bl 3 plgy

biofertilizers on yield and quality of
long-fibred flax and cereal grains.
Agronomy Research, 7(special
issue 1): 412-418.

31-Mohammadi,K.; A. Ghalav.; M.

Aghaalikhani, and M. Eskandari,
(2009). Increasing Chickpea quality
and agro ecosystem sustainability
using organic and natural resources.
World Academy of Science
Engineering and Technology., 57:
572-579.

32-Mrkovacki, N. and V. Milic, (2001).

Use of Azotobacter chroococcum as
potentially useful in agricultural
application. Annals of
Microbiology, 51: 145-158.

33-Narula, N.; A. Deubel.; W. R. K.

Gans, and W. Behl Merbach,
(20006). Paranodules and
colonization of wheat roots by
phytohormone producing bacteria
in soil. Plant Soil Environ, 52(3):
119-129.

34-N. Neeru.; K. Vivek.; K. B. Rishi,;

A. Deubel,; A. Gransee, and M.
Wolfgang, (2000). Effect of P-
solubilizing Azotobacter
chroococcum on N, P, K up take in
responsive Wheat genotypes grown
under  greenhouse  conditions.
Institute of Soil Science and Plant
Nutrition, Martin-Luther-

University.

35-Page, A.L. ; R. H. Miller and D.R.

Keeny, (1982). Methods of soil
analysis part 2. 2nd. ed. Agronomy
9 .Amer. Soc. Agron. Madison,
Wisconsin, U.S.A.

24-Kannaiyan, S.; K. Govindarajan, and

H. D. Lewin, (1980). Effect of
Foliar spray of Azotobacter
chroococcum on Rice crop. Plant
and Soil., 56: 487-490.

25-Khas,Haus, (2002). Composting of a

crop residue through treatment with
microorganisms and subsequent
vermicomsting. Indian institute of
technology, Center for Rural
Development and Technology.

26-Kleifeild,0. and Chet, 1. (1992).

Trichoderma harzianum interaction
with plant and effect on growth
response. Plant and Soil.,144: 267-
272.

27-Mahmoud, Yehia, A. G.; K.H.

Ebrahim Mohsen, and M.
Aly Magda .(2004). Influence of
some plant extracts and
microbioagents on some
physiological traits of Faba Bean
infected with Botrytis fabae. Turk.
J. Bot., 28: 519-528.

28-Mali, G.V. and M.G. Bodhankar,

(2009). Antifungal and
phytohormone production potential
of  Azotobacter  chroococcum
isolates from Groundnut
rthizosphere. Asian J. Exp. Sci.,
23(1): 293-297.

29-Megawer, Ekram, and A. Salem

Mahfouz, (2010). Response of
Canola (Brassica napus L.) to
biofertilizer under Egyptian
condition in newly reclaimed soil.
International Journal of agriculture
Sciences, 2(1): 12-17.

30-Mikhailouskaya, @M. and L

Bogdevitch, (2009). Effect of



2014« 178 -161¢(2) 27 Alaal) e l3l aglall Spad) Alna pasie cpun 5 bl 3 plgy

uptake in Wheat inoculated with
Arbuscular Mycorrhizal fungi and
Azotobacter Acta
Agronomica Hungarica, 55(3): 325-
330.

chroococcum.

40-Windham, G. L.; M. T.

Windham, and W. P. Williams,
(1989). Effects of Trichoderma .spp
on Maize growth and Melioidogyne
arenaria  reproduction. Plant
Dis.,73: 493-494.

41-Zirana, D. Z.; A. Apsite.; U.
Viesturs.; A. Berzins.; S.
Trikauska.; V. Steinberga.; G.

Berzina.; A. Lisovska. and A. Tula,
(1998). The use of microbiological
preparations  Trichodermin and
Azotobacterin for the improvement
of soil fertility as well as for the
control of  plant disease.
Microbiology and Biotechnology
(Latvia), 88: 8-25.

177

37-Roco,

35-Rabeendran, N.; D.J. Moot.; E. E.

Jones. and A. Stewart. (2000).
Inconsistent growth promotion of
Cabbage and Lettuce from
Trichoderma isolates. Pathology of

Fruit and Vegetables., 53: 143-146.

Angela, (2001). In wvitro
biocontrol activity of Trichoderma
harzianum on Alternaria alternate
in the presence of growth
regulators. EJB Electronic Journal
of Biotechnology, 4(2).

38-Rubio, M.; .Guieth T..; P. Sandra.;

A. Valencia. and C. J. Bernal
(2000). Isolation of Enterobacteria,
And
Pseudomonas spp. producers of

Azotobacter spp-

Indole-3-Acetic Acid and
Siderophores, from Colombian
Rice Rhizosphere. Revista

Latinoamericana de Microbiologi,
42: 171-176

39-Singh,R.; R. K. Behl.; P. Jain.; N.

Narula, and K. P. Singh, (2007).
Performance and gene effects for
root characters and micronutrient



Basrah J. Agric. Sci., 27 (2): 161-178, 2014

Role of Azotobacter Bacteria and Trichoderma Fungus and
Chemical Fertilizer in Availability of some Elements and
Barley Plant Growth

Bahaa A. A. Al-Hadithi and Hussein A. Faraj

Department of Soil Sciences and water Resources, College of Agriculture, University of
Baghdad, Iraq

Abstract: To study the role of T. harzianum fungi and Azotobacter bacteria in
availability of some elements. pots experiment was conducted in SiCL sterilized soil.
samples of soil were collected to isolate fungi and bacteria . Whereas soil study was
collected from cultivated field and air dried , sieved 4mm diameter sieve , then
sterilized with methyl promid Gas and put in 5 k gm pot . The experiment included two
isolates of Azotobacter cod Al, A2 and two levels of T. harzianum tfungi inoculums cod
T1, T2 respectively , also A0, TO without treatment . Fertilizer treatments included cod
F1 half of recommended fertilizer and F2 cod treatment for recommended fertilizer.
.Whereas FO without addition fertilizer. The design was RCBD. fungi inoculums added
to the pots and sowing sterilized barely seeds while bacterial treatments the seeds were
mixed with inoculums. After that sowing was conducted in the pots . fertilizers were
add N, P, K in half and fall levels of recommended fertilizer after 90 days calculate
the following parameter , dry weight , ( N, P , K, Fe ) concentration in shoots and
number of branches and plant height . results indicated that significant increase in plant
height with Azotobacter treatment which reached 6.89%, 6.89% for A1, A2 respectively
compared with control whereas fungi treatments gave an increase which reached 7.33%
, 1.48% for T1 , T2 treatment respectively . combined treatments also gave significant
increase reached 52.3% , 47.93% for F1 T1 A2, F2 T1 Al respectively compared with
control . Interaction treatments showed an increase in shoot dry weight which gave
18.08% , 22.87% , 20.4% , 19.32% for T1 Al , T1 A2 ,T2 A2, T2 Al respectively .
Nitrogen concentration in plant gave significant increase 56.37% , 60.29% with
FI1IT1A1, FITIA2 treatment respectively with half recommended fertilizer whereas fall
recommended fertilizer gave an increase 63.24% , 49.01% for F2T1A2 , F2T1Al
respectively . While phosphor and potassium treatment gave increasing in combined
treatment which reached 9.68%, 13.25% , 7.13% , 7.85 in half recommended
fertilization with T1Al, T1A2, T2A1l, T2A2 treatments respectively also fall
recommended gave significant increasing.

* part of the thesis of second researcher
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