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Table (1): Some chemical, physical and biological characteristics of soil under study
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Table (2): Effect of inoculation with microorganisms and phosphorous fertilization and organic manures on plant height (cm)

g_,fxts\ el s :m‘ Inoculation sl o i il spel
Gl | R Ay gl A +P il P il .. wile Aygual) | (SR i)
Effect of ect 0 fertilizationx Inoculation Inoculation A @L‘ Non %0rganic Phogp.hor_ous
. phosphorous . Inoculation A | . . fertilization
organic fertilization Organic A+P P inoculation manures kg.ha-l
manures manures
64.79 71.04 65.12 63.96 59.04 Zero 4l
67.59 70.21 69.83 67.17 63.16 2 control
70.29 73.12 69.33 71.83 66.87 zZero 20
64.80 66.42 64.50 66.12 62.17 2
64.91 67.71 67.04 65.54 59.37 Zero 160
69.75 74.00 67.87 72.21 64.92 2
69.29 72.75 66.71 65.04 72.67 Zero sl 8 A
69.38 71.33 68.08 70.12 68.00 2 Rock phosphate
66.19 70.62 67.48 65.56 61.10 control 4 i . .
67.54 69.77 66.91 63.98 64.52 80 %ﬁl‘i:atm‘
67.33 70.85 67.46 68.87 62.15 160 Inoculation
69.34 72.04 67.39 67.58 70.33 st s
Rock phosphate
67.32 71.15 67.05 66.59 64.49 Zero Glalaalix malil)
i ganl)
67.88 70.49 67.57 68.91 64.56 2 Inoculation x
organic manure
70.82 67.31 67.75 64.52 | effect of inoculation gkl il

(6.619) Sl sanil =l (3.310) Cliliadl yendll (3.310) & suand) Claladl* xalil (4,680) spanill *zalil) (1,655 )iy semnll Sliliad)(2.340)uenl (2.340) ) 0.05 LSD e
L.S.D 0.05 Inoculation (2.340) fertilization (2.340) organic manure (1.655) Inoculation x fertilization (4.680) Inoculation x organic manure (3.310) fertilization x organic
manure (3.310) Inoculation x fertilization x organic manure (6.619).
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Table (3): Effect of inoculation with microorganisms and phosphorous fertilization and organic manures on shoot dry weight(gm.pot')

uilzﬂj\ub mt\n jjb ulsl::l‘\:‘juﬂ\ Inoculation gl el i il spel
Effect of Ig:fect of fert'ilization A + Peile P il A gile gile o el (I-Jm'dw #*)
. . Inoculation | Inoculation | Inoculation Non %0Organic Phosphorous
organic phosphorous | - x Organic A+P P A inoculation manures fertilization kg.ha™
manures fertilization manures '
5.513 5.950 5.313 5.673 5.117 Zero e
6.053 6.747 6.080 5.910 5.477 2 control
6.288 7.400 6.350 5.917 5.483 Zero 20
6.853 7.867 6.713 6.593 6.240 2
6.693 8.007 6.577 6.400 5.787 Zero 160
7.165 8.440 6.620 7.223 6.377 2
6.049 6.243 5.880 6.307 5.767 Zero Sl b aa
6.229 6.180 6.407 6.267 6.063 2 Rock phosphate
5.783 6.348 5.697 5.792 5.297 control 4 i
6.5;0 7.633 6.532 6.255 5.862 80 spaill X el
6.929 8.223 6.598 6.812 6.082 @ujf_s‘o)m Inoc_u!atiqn N
6.139 6.212 6.143 6.287 5915 |  Rock fertilization
phosphate
6.136 6.900 6.030 6.074 5.538 Zero Glalialix sl
4 guanl)
6.575 7.308 6.455 6.498 6.039 2 Inoculationxorganic
manures
7.104 6.242 6.286 5.789 effect of inoculation k) il

(0.8628)ilaall* el kil (0,43 14) Clilaal*aiaill (0.4314) sanll Clidaall* xalll(0.6101 )anil* bl (0.2157 iy sand) Glilaall(0.3051) 2enil)(0.3051) zilil) 0.05 LSDaesd
L.S.D 0.05 Inoculation (0.3051) fertilization (0.3051) organic manure (0.2157) Inoculation xfertilization(0.6101)Inoculationx organic manure(0.4314) fertilizationxorganic
manure (0.4314) Inoculationx fertilizationxorganic manure(0.8628)
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Table (4): Effect of inoculation with microorganisms and phosphorous fertilization and organic manures on biological yield (gm.pot™)

Pk o X daudll i -
el | el ul;;“ ) Inoculation z#t! ialaal % i sl ayanil
3 gaaall & 4, guaall o W W W 2 guanll (USa, daws 22S)
Effect of Effect of fertilization e cile cile e %0Organic Phosphorous
organic phosphorous x Organic Non Non Non Non manures fertilization kg .ha™
g fertilization g inoculation | inoculation | inoculation | inoculation g.
manures manures
15.30 16.46 15.13 15.34 14.27 Zero 4 Hlia
18.15 19.90 18.68 17.43 16.60 2 control
16.90 19.70 17.27 16.13 14.52 zero 20
18.70 21.64 18.57 18.03 16.56 2
18.59 21.35 18.03 19.37 15.63 zero 160
19.61 22.13 19.39 20.23 16.69 2
16.06 17.60 16.06 15.77 14.81 Zero Sl jia
16.83 18.80 17.14 16.23 15.15 2 Rock phosphate
16.73 18.18 16.91 16.39 15.44 control 4 )l
17.80 20.67 17.92 17.08 15.54 80 Lranddl] X dlil)
19.10 21.74 18.71 19.80 16.16 160 Inoculationxfertilization
16.45 18.20 16.60 16.00 14.98 2 3
Rock phosphate
16.71 18.78 16.62 16.66 14.81 Zero A pand) liliallx pogslil
Inoculationxorganic
18.32 20.62 18.45 17.98 16.25 2 manure
19.70 17.53 17.32 15.53 effect of inoculation &kl il

(2.361) clalaal el alill(1, 181 ) aliall* sandill (1.181) 4 samnl) laliall mlil) (1.670)2endll *z @l (0.590)40 guinnd) Sliliall (0.835) 2ensill (0.835) z8lill 0.05 LSD 4ei
L.S.D 0.05 Inoculation(0.835) fertilization(0.835) organic manure(0.590)Inoculation xfertilization(1.670)Inoculationx organic manure(1.181) fertilizationxorganic
manure(1.181) Inoculationx fertilizationxorganic manure(2.361)
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Y| P Lranl) . .
it “:i ;;“ R Inoculation 4k uﬂ % fzﬂt\/‘“ m;sd\)
4 gl - 4 gacanll . . A DSa S 3
Effje‘c‘}af)f Effect of fertiié;?én x| APl P cile A zik cile e % Organic Phosphorous
organic phosphorous Organic Inoculation | Inoculation | |0 ation A | . Non manures | fertilization kg.ha™
fertilization A+P P inoculation
manures manures
2.566 3.047 2.515 2.485 2.219 zero 4l
3.045 3.453 2.976 3.057 2.692 2 control
2.857 3.247 2.748 2.885 2.549 zero 20
3.233 3.464 3.137 3.505 2.827 2
3.129 3.672 3.187 3.171 2.485 zero 160
3.708 3.980 3.936 3.641 3.273 2
2.870 3.139 2.753 2.795 2.795 zero s jaa
3.202 3.373 3.240 3.161 3.033 2 Rock phosphate
2.806 3.250 2.745 2.771 2.455 control 4 i
3.045 3.355 2.943 3.195 2.688 80 z=alill X el
3.418 3.826 3.561 3.406 2.879 160 fertilization x
3.036 3.256 2.997 2.978 2914 (Mt jAa Inoculation
Rock phosphate
2.856 3.276 2.801 2.834 2.512 Zero Claliallx el
43 gucanll
3.297 3.568 3.322 3.341 2.956 2 Inoculation x organic
manure
3.422 3.062 3.088 2.734 effect of inoculation k) il

(0.4814)ilad* e ili* < 8111 0.2407 ) Cilaal*2aniill(0.2407 Yt sumall Cl* =lill (0.3404)apansll *= )0, 1204 Yy semad) alal)(0.1702)22x1(0.1702) kil 0.05 LSD et

L.S.D 0.05 Inoculation(0.1702) fertilization (0.1702) organic manure(0.1204)Inoculation xfertilization(0.3404)Inoculationx organic manure(0.2407) fertilizationxorganic
manure(0.2407) Inoculationx fertilizationxorganic manure(0.4814)
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EFFECT OF AZOTOBACTER INOCULATION AND PHOSPHATE
SOLUBILIZING BACTERIA ON SOME GROWTH CHARACTERISTICS OF
WHEAT YIELD (Triticum aestivum L.)

Esraa Mishal Hameed Mazin Faisal Said AL-Zubaidi
Soil Science and Water Resources Dept., College of Agriculture and Forestry,
Mosul University. Iraq
E-mail: mazin_faisal@yahoo.com

ABSTRACT

A factorial pot experiment was conducted in plastic house using complete
randomize design (CRD), to study the effect of inoculation with Azotobacter and
phosphorous solubilizing bacteria, organic manures and phosphorous fertilizer levels
on some growth characteristics and wheat yield. The inoculation with Azotobacter,
phosphorous solubilizing bacteris (local isolate) or both together caused significant
increases in plant height of 5%, 4.32% and 9.76% respectively as compared with
control treatment, however, no significant differences were noticed with all
phosphorous fertilizer and organic manure levels. The inoculation ,phosphorous
fertilizer levels and organic manure treatments caused a significant increases in both
shoot dry weight and biological yield as compared with control treatment. The
inoculation levels gave a significant increases in grain yield (ton.ha™) of 12.95%, 12%
and 25.16% respectively as compared with non-inoculated treatment Phosphorous
fertilizer levels caused a significant increases in grain yield, however, no significant
increases was noticed between 80 kg superpgosphate.ha’ and rock phosphate
treatment. Soil amended with 2% organic manure gave a significant increases in grain
yield of 15.44% as compared with control treatment .Highest grain yield (3.98ton.ha™)
was obtained in soil treated with 160 kg superpgosphate.ha™, 2% organic manure and
inoculated with both Azotobacter and phosphorous solubilizing bacteria.
Kaywords: Azotobacter/ phosphorous solubilizing bacteria.
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