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1- Rhizosphere

2- Plant Growth Promoting Rhizobacteria (PGPR)

3- Phytohormone

4- N-Fixation

5- l-amino-cyclopropan-1-carboxylate de-aminase (ACC-
deaminase)

6- Indole-3-Acetic Acid

7- Pseudomonas
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Table 1- Analysis of variance for effect time and isolates on auxin production in TSB and DF media

(Mean Square) ol o Sl

DF cuis L TSB i e soliT as o Sl yass aolio
DF medium TSB medium Degree of freedom Source of variation
44.9%* 281 31 (solates) basla>
96.4% 979 4 (Time) ;L;
2.71% 35.3% 124 dsolates*Times) lo; xalax
0.064 0.233 320 Error U
8.25 11.3 - Ccv

(Significant at 1% probability level) wo,o V zhw )0 o9 o sino e

Gl slagle) 3o DF clls buzo ;o TAA uldg p baslos 51 il ,lg 4505 =Y Jguer

Table 2- Analysis of variance for effect of different Isolates on production of IAA in TSB medium at

different times

(Mean Square) ols o (Sl
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© 39 polez 59 P9 39> £3° 39 Jsl 59 D ¢ Sl glie
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freedom
16.2% 16.9%* 11.8% 8.38% 2.38* 31 dsolates) laalax
0.096 0.076 0.070 0.045 0.032 64 Error Ua>
7.86 7.14 7.94 8.01 11.7 - Ccv
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Table 3- The effect of time on auxin production by different isolates in DF medium

L) 72595 el 5s) P 59 £9°59) Js! 59, lealoz o)Lt
Average Fifth day Forthday  Third day  Second day First day Isolates number
mg.I'!

1.214 125" 1.38° 1.47 m» 143! 0.500 °p pl
1.47° 1.98™ 1.89" 1.69m .07 ™ 0.753 m» p2
2.68'm 3.08 3.19m 2.99 2.19 M 1.92 =2 p3
3.107 4.88 4f 471 me 3.49 N 1.62! 0.780 -° p4
2,97k 3407 3.37 km 3.341 248¢ 2424 p5
3.28N 3.98 ¢ 3.81 3.94 2.63 % 2.04 po6
2.52mn 3447 3.59)m 2,70k 1.68 4 1.18 5 p7
4854 5.244 573 ¢ 4954 4.85°¢ 2,48« p8
2420 3.18 3.14m™ 2.85k 1.724 1.19 5 p9
0.530" 0910" 0.840° 0.210° 0.250 "° 0.440° pl0
3.191 440 f 3.96 M 3.74 & 2.69 fe 1.16 5 pll
1.88° 2714 1oon 1.99! 1.63! 1.16 5 pl2
0.043 ¢ 0.020° 0.090 ¢ 0.00° 0.080° 0.3004 pl3
0.370" 0.850" 0.597° 0.270° 0.090° 0.053 1 pl4
3.62¢ 6.47°¢ 4,69 ¢ 3.79 & 2.08 1 1.09 ! pl5
6.03° 8.85% 8.96° 7.22° 3.80¢ 1.32 1k plé
5.45¢ 8.71% 9.45% 521¢ 2.68 f 1.22 5 pl8
3.28 M 3.67 N 372 4,03 % 3.38°¢ 1.64 &' pl9
3.26M 4.63 ¢ 415N 4.04 2.44 & 1.05 km p20
0.540" 0.293° 0.710° 0.440 ° 0.520" 0.720 P p21
4.00f 4,93 41 4861 441°f 3.88¢ 1.93 ¢¢ p22
1.584 139" 1.01°p Lin 1.47! 14171 p23
1.65° 2.09m™ 2.03" 1.59m 1.54! 0.983 kn p24
454 ¢ 4.60 °f 5.10° 440f 497¢ 3.65° p25
5.36° 6.51°¢ 6.42 4 4794 5.49° 2.58¢ p26
5.76 ° 6.53° 6.53 ¢ 6.09 « 6.76 * 2.92° p27
2.80 K& 3.281 3.3] km 2.83k 2.98f 1.59 M p28
3.13 ¥ 3307 3.29m 3417 3.864 1.78 £h p29
5.82° 7.32° 7.37°¢ 6.46 > 5.21 0% 2.72b¢ p31
3410 4.99 de 433¢ 3.60 & 2,23 1.90 th p32
191° 241'm 227" 1.63'm 2.01 % 121 % p33
5.76° 6.98 b¢ 7.04 ¢ 6.57° 4.84° 3.39¢ p34

il ce SIS g,y 4 o) B e (0 o Je ST W3l S i By > gl sla Sl gt o 40
In each column, means with similar letter(s) are not significantly different at 5% probability level according to Duncan’s multiple
range tests

liso sloy 33 TSB culss’ buxo )0 TAA wdgi' 3 aslaz 51 il lg 4525 -F Jour
Table 4: Analysis of variance for effect of differen isolates on production of IAA in TSB medium at different times

Mean-square) ola o Silo

39 plez 59 P339 £35 59 Jsl 35, @oljlaz St e
Fifthday Forthday Thirdday Second day First day Degree of freedom  Source of variation
227% 129#* 46.1% 18.4%* 0.782* 31 dsolates) laaylu>
0.650 0.343 0.124 0.039 0.010 64 Error W5

9.18 9.47 10.8 9.90 9.85 - Cv

(Significant at 1% probability level) wo,o V zhw o o5 o sixe e
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Table 5- The effect of time on Auxin production by different isolates in TSB medium

oSl 2 ) ek 59 3 39 £3° 39 Jsl 38 el o)led

Average  Fifthday Forthday Thirdday Second day Firstday Isolates number

mg.l"!

2.29 mo 5.77 % 4.13 0.910 ™ 0.413°p 0.2307 P1
3.60 " 6.581 5.76 ¢ 2.68 ¢t 1.81¢f 1.151% P2
2.96 5.60 * 4.68 " 1.85¢ 1.32 & 1.37¢ P3
2.68m 4.37kn 3.25km 2.42fh 1.79 ¢ 1.58¢ P4
3111 5.63 4.26 % 1.84 ¢ 2.554 1.27 ¢f P5
243 m 4.69 7! 3.70 1.96 & 1.16 bk 0.64 ™ P6
3.06 6.161 5.16 & 1.95 & 0.920 ™ 1.14 " P7

2.67 km 532 2.89 m 1.77 Mk 2414 0.960 ™ P8
5.72°¢ 10.4 f 9.724 5.76°¢ 1.66 ' 0.613 ™" P9
1.16° 1.70 P 230 ™ 0.750 'm 0.643 ™ 0.390 °p plo
2.81H 6331 3.63 7! 1.88 & 1.35 & 0.837 Mk pll
2.08 re 3.81n 2,73 Im 1.80 b 1.00 im 1.04 ¢ pl2
0.7101 2.08 ° 0.966 °p 0.370 ™ 0.040 ¢ 0.1101 pl3
0.4301 0.863 1 0.333°¢ 0.300™ 0.233 74 0.423° pl4
434f° 11.4° 5.60 ¢ 1.60 ik 1.44 ¢ 1.65°¢ pl5
5.74¢ 13.5¢ 7.00 ¢ 4104 2.03¢ 2.00° plé
4.14 f 9.27h 5.67¢ 3.16¢ 1.26 1 1.34 de pl8
401 % 9.63 & 5.533 ¢ 2.73 ¢ 1.03 1.15% p19
241 mn 6.14 1 3.66 71 0.933 0.533 ™ 0.783 5m p20
L.11° 1.89 o1 0.700 °» 0.633 m 0.433 °p 1.89° p21
2.68m 5.56 * 3.63 7! 2,13 H 1.10 ™k 0.993 & p22
1.11°? 1.151 1.43r° 1.27 4 0.700 *° 0.993 & -p23
1.20° 3.04 P 1.33 P 0.633™ 0.530 ™ 0.473 m p24
2.38mn 4.56 km 4.06 % 1.60 0.840 k- 0.830 * p25
15.7° 343 22.3°% 1332 8.23° 0.690 '™ p26
4191 9.40h 6.73 <f 248 fe 1.17 ™k 1.17 ¢ p27
1.95° 4.50 km 2.66'™ 1.14 4 0.883 k- 0.603 ™» p28
15.3¢ 28.9¢ 24,12 13.6* 8.74° 1.29 ¢f p29
16.22 23.1° 2492 13.8% 8.90° 1.29 ¢f p31
12.2¢ 23.44 17.5¢ 11.2° 7.04 ¢ 231 p32
1.32° 3.16 ™ 1.50 " 0.750 ™ 0.530 ™ 0.620 ™» p33
3.95¢ 9.261 5.90 2.76 1.10 ™k 0.760 k-m p34

Al g SIS (g, 4 woy0 B e (ol pixe BT BB S i By, sl sl Kl i o 0
In each column, means with similar letter(s) are not significantly different at 5% probability level according to Duncan’s
multiple range tests

Eliseo sl 3g, 30 DF g TSB o 90 50 onls adgi TAA oy S -% 9o

Table 6- Correlation between auxin production in both TSB and DF medium in different times

P 39) plez 59 P 39 £9% 39 Jsl 395
Fifth day Forth day Third day Second day First day
TSB
0.515% 0.411* 0.428* 0.448* 0.172ns DF

osire pas g oy N mhaw jo og I pixe ol ) 4 NS g s
(Significant at 1% probability level and non-significant, respectively)
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Table 7- Analysis of variance for effect of different isolates on growth parameters of maize (Zea mays L.) in
pot experiment

Mean Square) la o ggome

ats) & lom ool o Bl 5 o5 ais, K5 0 a8l Sz 59 60‘}T 4z 0 Olyss il
Shoot fresh . Shoot dry Degree of Source of

Shoot/Root . Root dry weight . ..
weight weight freedom variation

oo
0.045 1.98% 0.227* 0.114# 32 °

dsolates)
0.002 0.201 0.004 0.003 66 Error >

5.23 4.66 3.44 3.51 - Ccv

(Significant at 1% probability level) wo s V o 1o 09 o cins s

SIS (9051 30 @) olS (Sg) SS9 2 ikizke slaz Il il ls 4525 A Jgux
Table 7- Analysis of variance for the effect of different isolates on growth parameters of maize (Zea mays L.) in
pot experiment

Mean Square) ol o ¢saxe

. . - T Syt golie
alo Jsb Jebs t5 S oo g asy; sk ol az o o

Shoot length  Chlorophyll ~ Leafarea  Root volume Rootlength  Degree of freedom -
variation

oo
54.8% 2.44% 2438 9.33* 59.6%* 32 .

dsolates)
1.15 0.228 63.7 1.20 1.47 66 Error U.s

2.52 2.30 3.99 4.52 2.99 - Ccv
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Table 9- The effect of different isolates on growth parameters of maize (Zea mays L.) in pot experiment

Ao 4 g plail Cod o pll i 5 o el 5 o5 Ay SES 59 Loyl o)led
Shoot/Root Shoot dry weight ~ Shoot wet weight ~ Root dry weight  Isolates number
g.pot’!
0.830 i 1.68 10.0 ¢ 2.03¢ pl
0.745 + 1.63 9.63 * 2,18 <f p2
0.790 &k 1.575 9.10 h-m 1.98 ¢ p3
0.893 d- 1.65 9.70 44 1.85 " p4
0.853 ¢ 1.54 4 8.80 k-m 1.81 kn p5
0.790 ™k 1.70 ¢ 9.63 ¥ 2.17° p6
1.05 % 1.88° 10.9* 1.79 p7
0.880 ¢f 1.58 " 9.70 44 1.79 p8
0.740 1.63 © 9.83 ¢ 2.214¢f P9
0.823 1.55 k= 9.63 * 1.87 bm pl0
0.840 ¢t 1.51mn 9.50 1.801 pll
0.850 ¢ 1.48" 8.67m 1.74 mo pl2
0.720 km 1.68 937H 233¢ pl3
0.893 ¢f 1.66 10.0 b8 1.86 o pl4
0.980 b¢ 2422 10.6 *© 2.48° pl5
1.10* 1.82%¢ 10.8 @ 1.66 °4 plé
1.04 % 1.73 ¢f 10.2 *f 1.67 P pl8
0.850 41 1.49" 8.97 im 1.74 m-o pl9
0.883 ¢f 1.58 b0 933 H 1.79 p20
0.817 1.61&m 9.77 ¢4 1.97 & p21
0.930 < 1.69 ¢ 10.8 @ 1.821m p22
0.983 b¢ 1.78 ¢ 10.6 > 1.821n p23
0.653 ™ 1.82%¢ 10.4 > 2782 p24
1.00 b 1.58 hm 9.20&m™ 1.58 rd p25
0.980 b¢ 1.86° 10.4 > 1.90 B p26
0.893 ¢f 1.38° 8.40™ 1.554 p27
0.920 ¢ 1.64 9.43 1.80 ™ p28
0.920 ¢ 1.79 b 10.5 4 1.95 & p29
0.700 ™ 1.60 &™ 8.97 im 2.29¢¢ p31
0.72 kem 1.64 8.37™ 2.29¢¢ p32
0.873 d¢ 1.70 ¢ 9.93 ¢h 1.94 & p33
0.813 1.574n 8.93m 1.93 &k p34
0.513" 1.19° 740" 2,32 Blank

Al g SIS gy 4 doy0 O mhaw (o o pixe BT WBB S i Gy 6l sl Kl i o 0
In each column, means with similar letter(s) are not significantly different at 5% probability level according to Duncan’s multiple
range test
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Table 10- The effect of different isolates on growth parameters of of maize (Zea mays L.) in pot experiment

e Spghe Al e iy el b bel ol
Chlorophyll Leafarea  Root volume  Rootlength  Shoot length  Isolates number
cm?.pot! cm’.pot’! cm.plant’! cm.pot’!

19.6 km 218 223 fh 28.8° 42.2 Mk pl

19.9 7 261* 25.3 ad 38.3 ™ 413 1m p2

22.4%® 174 m» 27.0? 43,8 «d 36.3M p3

21.7°%¢ 187 ™ 26.0 *¢ 36.5kn 44,3 d¢ p4

22.0%® 205 4h 22.0 &0 40.7 41,7 p5

20.6 47 226 ¢ 26.7 39.7 & 37.3°° po

21.0¢h 200 ¢ 25.0%¢ 36,740 40.1 p7

21.0¢h 242° 2334¢ 37.09m 353 M p8

21.0 P 210 ¢F 24.3 f 40.5 35.5m p9

20.0 196 26.0*¢ 38.3 4992 pl0
20.4 4 205 4h 25.7 »¢ 40.1 43.1 H pll
19.97! 150° 23.0°¢¢ 455°¢ 39.1m pl2
20.6 47 159 °p 24.0 < 43.7 c° 48.1% pl3
23.02 220 26.7 38.7 45.6 ¢ pl4
21.3¢ 210 ¢f 25.7 »¢ 41.7 48 40.6 kn pl5
20.0 ™ 207 d¢ 22.0 &b 41.7 ¢¢ 47.9° plé
20.1 0 197 4 23.3 4 363 41.5H pl8
20.2 &k 190 M 23.0°¢ 43.3¢¢ 38.9 mn p19
21.3¢¢ 175 m» 2334¢ 50.8® 45.0 «f p20
20.6 47 216 25.7 »¢ 41.0 0 43.6 ¢h p21
21.0¢f 217 24,7 b 37.39m 46.6 &« p22
20.5 44 177" 25.0%¢ 40.2 H 49.9 @ p23
21.0¢h 264 25.0%¢ 53.1° 41.6 M p24
20.6 4 193 gk 20.7 1 38.5 ™ 48.3 @ p25
19.2 m 172 m-o 223 fh 42.14f 47.0 % p26
21.2¢F 176 20.71 43.7 ¢ 433 H p27
20.4 <% 213 ¢ 2334¢ 35.4mn 41.8 p28
20.4 <% 183 7m 25.0%¢ 43.7 ¢ 45.7 < p29
20.1 ¢! 164 ™ 2334¢ 40.2 41.3 p31
20.9 ¢ 187 tm 26.7%® 39.0 b 455 ¢ p32
21.6°¢ 254 @ 26.7 % 41.5¢¢ 42,01 p33
20.3 £k 181 kem 2334¢ 41.74¢ 42.9¢ p34
18.8™ 166 ™ 23.0 ¢ 347" 3267 Blank

il oo SIS g, 4 s )0 B e )0 o Jme BB MBS i By > (6l s sla 1 Sls gt o y0
In each column, means with similar letter(s) are not significantly different at 5% probability level according to Duncan’s multiple range

test
oo (LS g3 S LS e 5 88 arme 5o RS
2 Sl g Sude 55U laalaz (nl )5 (ruizmen e 5 ot (Siad 352y soadplis @l
Slio plo owyp b sl &3 ad, slaasls 95 DF Jilas 5 TSB i Laee 90,5 TAA aJgi oy
5 SIS slacess (o lagl 5l oolinl g iy gladsgm ok bame 93 50 o0k adg ST (s (Snan 0
Wie OlSL canlin Oyge 40 slas, e Sliskes] 23l olgee e slaalas Gl o oS ol ol 5
Sged oolatul lagy T 5 So5slgn oS aws 1o ol o b 0 a5 Glaulas g 0,5 colatwl S lasxe 4o
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The effect of time and media composition on IAA production by
different fluorescent Pseudomonads isolates and impact of isolates on the
growth of maize (Zea mays L)
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Abstract

Fluorescent Pseudomonads are one of the most important plant growth promoting bacteria which
exists in the rhizosphere of different crops, having different growth stimulating properties that can
improve plant growth. Production of high concentrations of IAA is one of the typical characteristics
for most of these bacteria. In order to evaluate the ability of auxin production by various strains of
Pseudomonas fluorescens in different time period (in TSB and DF medium) and also to determine the
effects of these strains on the growth of maize, a greenhouse experiment was done in a completely
randomized design. The results showed that all isolates were able to produce IAA. The average
amount of IAA in TSB medium ranged between 0.04 to 34.3 mg.I"". The lowest and the highest IAA
produced on fifth day by p13 and p26 isolates respectively. IAA production by the isolates in DF
medium varid between 0.043 to 6.03 mg.1"'. Significant correlation between auxin production in both
medium in different days showed that manner of auxin production by isolates were the same and
isolates that have a high potential to produce auxin in both medium, produced higher amounts of auxin
compared to inefficient isolates. The results of greenhouse experiment showed that the isolates
inoculation increased shoot dry weight up to 100 percent while shoot length, leaf area and chlorophyll
increased by 53.1, 57.2 and 22.3 percent respectively. Root dry weight was decreased by inoculation
of most isolates. The results showed a significant positive correlation between the productions of IAA
in both rich TSB and minimal DF medium. This correlation suggests that both media can be used for
selection of superior strains.

Key word: Auxin, Maize, Root volume, leaf area, Fluorescent pseudomonads

1- M.Sc Student, Department of Soil Science, Vali-e-Asr University

2- Assistant professor, Department of Soil Science, Vali-e-Asr University

3- Associate professor Department of Soil Science, Vali-e-Asr University

4- Assistant Professor, Department of Soil Science, Faculty of Agricultural Technology and Natural Resources, University of Mohaghegh Ardabili

*Corresponding Autor: P.abbaszadeh@vru.ac.ir

Yy



