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Tablel- Analysis of variance of agronomic traits for maize

(MS) ©lay yo (Sl

3 &> oy

. i e J5 SWS oje p -
&gy 4151000 (39 il SWid 559 W Siid 439 ) &Ml as g grves iy A
Number of 100DM SDM ! Df sov
TDM
seed per plant
6609.37 " 4.793™ 797.07"™ 814.23" 1838.3™ 2 (R) sk
29941.63 ™ 22.743" 7789.10" 11887.9" 20157.4” 2 (A) polspags
27697.80 ™ 17.014" 3283.78" 5139.99" 9129.49” 4 (P) Lobigagoges
45899.9” 24156 4120.21” 512127 7328.99” 8 AxP
10265.24 5.891 1206.43 1487.41 2176.15 28 () ks

**: P<0.01, *: P<0.05, ns: non-significan
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Table2- Interaction effects of Azospirillum and Pseudomonas on agronomic traits.

Agy 4> Al dlaxy 151000 35 A Kis 439 I Sl 59 G IS Sukd 39 Jowi
Number of seed SDM (g per EDM (g per
per plant 100DM (g) plant) plant) TDM (g per plant) Treatment
209.6d 21.41c 109.0b 1333.7b 193.0b APy
814.8abc 28.41ab 231.1a 281.0a 389.0a APy
685.5abcd 29.99ab 205.0a 259.6a 356.0a AzPy
761.4abcd 25.84abc 195.2a 241.4a 340.7a AP,
867.4abc 2435.abc 226.4a 267.2a 351.9a AP
769.6abc 31.00a 203.6a 258.3a 355.5a APy
616.9cd 30.31ab 190.6ab 235.2a 331.2a APs
924 4a 28.67ab 264.2a 321.7a 442.7a AP,
707.6abcd 26.35ab 186.9ab 229.8a 321.4a AP
652.0bcd 28.74ab 187.3ab 241.7a 345.7a AP,
826.4abc 26.90abc 221.2a 261.1a 352.6a AyPs
784.4abc 30.55ab 239.5a 298.2a 404.4a AP,
694.8abcd 29.22ab 202.8a 252.3a 360.8a AzPs
905.1ab 29.97ab 271.3a 323.3a 428.7a AzPy
826.3ab 25.51abc 224.7a 271.6a 367.6a AzPs

2l S5 el ol I (e IS 39y pas Sibo (gt y2 53 S e gy
A, .Control A A. lipoferum DSM 1691 Ag: A. brasilense DSM 1690 4 P;: waliP,:P. putida strain R-168 P3: P. fluorescens strain
R-93 . P, P. fluorescens 50090. P5: P. putida DSM 291

oinlojl Jolgs wili Cos )3 ails j3 lig polis Jlado Guil,lg 45325 -3 Jgua
Table3: Analysis of variance of seed nutrient content of maize.

Olas o (2o

o 9 o ] Awd Ojer ol as s i @abe

(Cu) (zn) (Fe) (K) P) (N) Df SOV
0.203"™ 0.287™ 4201™  0.036™ 0.015™  2215" 2 (R) S5k
3.192" 6.428 ™ 45423° 01017 o0071™  10.167 2 (A) psks gl
2.010° 7.702° 41.948"  0034™ 01047 7464~ 4 (P) LoUisegoges
1.484™ 3.241"™ 22857 0.064™ 0069  3.183™ 8 AxP
0.695 2.567 9.968 0.017 0.024 1.608 28 () ks

** : P<0.01, *: P<0.05, ns: non-significan I e el 5 do)d s 9 S5 Jlain] o )3 )b xe cud g 4 NS 9 KK
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Table4- Interaction effects of Azospirillum and Pseudomonas on seed nutrient content.

S Ty KLl ey Rad (e o
© Cu(gkg?l) : Zn(gkg?d) (@kgh)Fe K(gkg!) P(gkg') N(gkg?)  Treatment
Azospirillum
1.62b 5.49 10.24b 0.59b 0.58 4.25b Ay
2.25a 6.53 13.22a 0.73a 0.65 5.55a A,
2.52a 6.70 13.29a 0.73a 0.72 5.78a Az
Pseudomonas
1.55¢ 5.17b 9.61b 0.59 0.52b 3.97b P,
2.45ab 7.67a 14.36a 0.76 0.80a 6.46a P,
2.16abc 5.76b 10.29ab 0.70 0.65ab 4.81ab P3
2.70a 6.37ab 13.84ab 0.71 0.71ab 5.39.ab P,
1.78bc 6.23ab 13.15ab 0.65 0.59ab 5.36ab Ps
1.08 5 3.03 3.75¢ 0.33b 0.31d 2.44 AP,
1.43 : 6.08 11.91ab 0.80a 0.67bc 5.27 AP,
2.13 : 6.41 13.15a 0.64ab 0.57cd 4.19 AsP,
1.71 6.86 12.47ab 0.60ab 0.74abc 5.22 AP,
1.86 ) 5.83 6.72bc 0.80a 0.75abc 5.04 AP3
2.11 : 6.60 13.66a 0.62ab 0.62bc 5.17 AP,
1.32 : 5.12 13.60a 0.60ab 0.49cd 3.40 APs
3.81 ) 8.48 17.14a 0.92a 0.89ab 7.79 AP,
2.30 5.93 12.72ab 0.58ab 0.58cd 4.15 AP;
2.18 : 5.13 12.39ab 0.66ab 0.53cd 4.49 APy
1.52 5 7.04 11.93ab 0.68a 0.58cd 6.37 APs
1.83 : 7.67 12.47ab 0.74a 0.75abc 6.66 AsP,
2.33 : 5.51 11.42ab 0.72a 0.61bc 5.23 AsP3
3.80 : 7.36 15.47a 0.87a 0.98a 6.50 AsP,
2.49 : 6.53 13.91a 0.68a 0.69bc 6.32 AsPs

sl S5 el oyl (e I 35y pis Sibu (gt 52 55 S e Gy >
Similar letters at each column explain non significancy based on Duncan examination.
A; ‘control Ay A. lipoferum DSM 1691 Ag: A. brasilense DSM 1690 4Py «waliP,!P. putida strain R-168 [P P. fluorescens strain

R-93 (P, P. fluorescens 50090. Ps: P. putida DSM 291
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The effects of co-inoculation of Azospirillum and Pseudomonas rhizobacteria on
nutrient uptake of maize (Zea mays L.)

S. Nezarat” and A. Gholamit

Abstract

Plant growth promoting rhizobacteria (PGPR) has been identified as an alternative to chemical
fertilizer to increase soil fertility and crop production in sustainable agriculture. The objective of this
study was to investigate the effects of single and co-inoculation of Azospirillum and Pseudomonas
strains on plant growth and nutrient uptake of maize as a factorial experiment. Treatments included
control, Azospirillum lipoferum DSM 1691, A.brasilense DSM 1690, Pseudomonas putida strain R-
168, P.fluorescens strain R-93, P.fluorescens DSM 50090 and P.putida DSM291. Bacterial treatment
significantly increased shoot, ear and seed dry weight, 100 seed weight and number of seeds per ear.
Plants nutrient uptake of N, P, K, Fe and Cu were also significantly influenced by application of
PGPR(s). Also, the experimental results show that inoculation consortia apparently work better when
different bacteria were combined with each other.

Keywords: Maize, PGPR, Azospirillum, Pseudomonas, Nutrient uptake.
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