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Table 2- Analysis of variance for measured parametersin chemical fertilizer and bio-fertilizer

MS
a0 Sl JENSICIIED o R I S RN A S I 3
8 e T . . als i . . .
8ol alsow Al yo 4ils 8 Slos el y9 0595 Ay 4l
SO.V. ) 1000- L . i .
df No.grain arain Grainyield  Harvest  Biologica Plant  Protein
. 2 . . . .
Spikesm*  per spikes weight index yield height  content
Replication Ry 2 2774.1 70.6 58.7 332859.2 5.07 641362.9 253.2 .059
Chemica > 3 41276" 5239  1806" 70518661  152.2"° 138765582 1236 4.4 **
fertilizer obost
Bio- SsS - - - o - o
i 3 3491.6 143.2 68.9 3301059.08* 18.6 11297588.5**  307.7 .98
fertilizer Y
Interaction bz 51 9 910.6 ™ 44" 1.6™ 2535345 208" 1093836.05 3917  .15™
Error s 30 615.25 4.69 4.72 26693.02 .67 116113.07 12.02 0.101
CV% Ol ydd oy 14.76 6.8 5.2 138 12.04 13.2 14.39 2.67

S g e 1 NS00 Sy g iy Joiol mhaw jo s Je oy 432**;"
“and”": significant at 5% and 1% levels, respectively ns: non -significant
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Table 3- Effect of chemical fertilizer on grain yield, spikesym?, number grain per spikes, 1000-grain weight,
harvest index, biological yield, plant height and protein content

B olagg | RO oSdes eSlo 25 es eI
ou Ao gl (ot Loui 055 o wlo slass .
TP Slas s ails PHAS Sl 055 Canna g gl &ls
Chemical fertilizer ’ No.arain | 1000- Grain  Harvest Bjglogical Plant Protein
recommend (%) Spikes/m? per .s?)i es  O@n yield index yied height (cm)  content
weight (9)  (kg.ha-") (%) (kg.ha-Y) (%)
0 497.1b 29.2b 35.8b 3276.6d 35.7¢c 9100.8 ¢ 74.3b 11.02b
50 5174 ab 3l1ab 42.1a 42408 c 38.6b 10883.3b 795a 1221a
75 5328 a 333a 439a 4701.1b 425a 10990.8 b 8l3a 12.23a
100 538.6a 338a 441a 5043.1a 434a  11598.02a 80.8a 1226 a

Wl gl pme B0 Jletim| mhas 10 ¢ SSls (glasals sz geil Lulul il oo S i By gl)ls a5 gt o 0 ola . Sl
Means, in each column, fallowed by similar letters are not significant different at the %5 probability level- using Duncans
Multiple Range Test.
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Table 4- Effect of bio-fertilizer on grain yield, spikess'm? number grain per spikes, 1000-grain weight, harvest
index, biological yield, plant height and protein content

BLINST i o
Sl &1 Sl Sls ’ esle S ySlos . G oPIR
S 3 395 . Loy 1000 4ils 5 ,Slos Clold p 05gF s v e, als
. - ’ . ad Grain yield Harvest . . Plant Protein
Bio-fertilizer .
Spikes/m? No.grain  gran (kg.ha-) index B |olog|call height(cm)  content
per spikes  weight yield(kg.ha-")
(%) (%)
@
N i "I‘;_ 4965Db 27.3¢ 38.3b 3618.8d 384c 9346.3 b 727¢ 115b
on-Inoculation
AZ"‘: Z"é't 5263 ab  312b  412a  42408c  399b  105241c  772b 12a
otonacter
“’“l;"”"“ 5285a  336ab 427a 4565 b 407ab  111008b 817ab 118ab
pseudomonas
lgogoguw ogile a1 ;S gi 5|

534.7 a 35.3a 438a 4837.1a 412a 11601.7 a 84.2a 122a
Az +ps

Wl gl pme B0 Jletim| mhas 10 ¢ SSls (glasals wiz yge3l Lulul il oo S e By (gl)ls 4 (gt o 8 ola Sl
Means, in each column, fallowed by similar letters are not significant different at the %5 probability level- using Duncan's
Multiple Range Test
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Table 5- Effect of chemicalx bio-fertilizer on grain yield, spikes'm?, number grain per spikes, 1000-grain weight,
harvest index, biological yield, plant height and protein content

Alasi o st e ails o Slos TR peanioles iy el u::f
s alcow yo als Clolo g
) Grainyield Biological yield Plant j

oy NOgan - 1000.gan (cgha) Harves (kghad  heigh (om) %ﬁ/i%n?

ChObO 480.6 d 2339 328f 3133.3e 34.6 h 8933.3 ¢ 634e 10.6 ¢
ChObl 514.6 ad 28.4 ef 35.5 ef 3270 e 35.6 gh 9083.3 g 68.9 de 11.2b
ChOb2 5040 bcd 31.9 bede 36.9 def 3220 e 36.06 gh 9170 g 829a 11 bc
ChOb3  489.3cd 334 bc 38.2de 3383.3 e 36.6 fg 9216.6 g 82 ab 11.2b
Chlb0 490.3cd 26.6 fb 39.1de 3300 e 36 gh 9100 g 74.06 cd 114b
Chlbl 527.3ad 30.5 cdef 40.7 bcd 4200 ¢ 379f 11066.6 de 79.8 abc 124 a
Chlb2 520 abcd 33.7bc 43.7 abc 4520 ¢ 39.7e 11366.6 cd 80.1 abc 12.2a
Ch1b3 5320 abc 334 hbc 44.9 abc 49433 b 41.1 cde 12000 bc 84.03 ab 126 a
Ch2b0 504.6 bcd 28.8 def 40.7 bcd 3827.7d 40.6 de 9398.5fg 746 cd 121 a
Ch2bl 510 bcd 32.9 bcd 43.6 abc 4010 ¢ 42.2 bcd 10666.6 e 81 abc 12.07 a
Ch2b2 563.3a 35.4 @b 44.7 abc 5000 b 437 ab 11400 cd 83.06 ab 12.1a
Ch2b3 5533 a 36.06 ab 46.7 a 5466.6 a 43.7 ab 12498.3 ab 86.6 a 126 a
Ch3b0 510.3b-d 30.4 cdef 405 cd 42141 ¢ 423 bc 9953.3 f 78.8 bc 121 a
Ch3bl 5533a 33.1 bcd 45 ab 4983.3 b 441 a 11280 de 79.3 bc 122 a
Ch3b2 526.6 a-d 33.3bc 45.7 a 5420 a 434 ab 12466.6 ab 80.8 abc 12.1a
Ch3b3 564.3 a 38.3a 454 a 5555.2 a 43.7 ab 12692.1 a 842 ab 125a

515 (5,0 gime M 10 Jleim! mlaws 50 (S5l (glasals aiz yge3T bl 3 il oo S yiiie By slls A5 (gt o 10« ola Sl
Means, in each column, followed by similar letters are not significant different at the %5 probability level- using Duncan's
Multiple Range Test.

ol dpogi (oleond 395 Qo )3 Ve g VO B0 (B ran pas (oS 4 =Ch3 ,Ch2 .Ch1 .ChO
Cho, Ch1, Ch2 and Ch3 = Cho, Ch1, Ch2 and Ch3 =0, 50, 75 and 100 percent recommended chemical fertilizer, respectively

lisagoges odle 4 iSligisl ble 5 ligesdsm ¢Sl L gl s pas o2 =0V 5 Y 0N
bi, b2, b3 and b4= No- inocul ation, Azotobacter, pseudomonas and Azotobacter+ pseudomonas, respectively
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Effect of Application of Biofertilizersand Phosphorus Fertilizerson
Qualitative and Quantitative Traits of Spring Wheat
(Triticum aestivum L)

Moradi, M., SA. Siadat?, K. Khavazi®, R. Naseri’, A. Maleki® and A. Mir zae®

Abstract

In order to study the effects of biofertilizer and phosphate fertilizer on yield and yield
components of spring wheat a factorial experiment based on randomized completed blocks
design with replications was conducted at the Mohsenabad, Mehran Research station in [lam,
Iran during 2009-2010. Experimental factors consisted of phosphorus chemical fertilizers at
four levels(0, 90, 135 and 180 kg ha') and bio-fertilizer at four levels (non-inoculation,
inoculating with Azotobacter chroococcum, Pseudomonas Putida and Azotobacter plus
Pseudomonas). Results of analysis variance showed that using chemical fertilizer significantly
effected grain yield, harvest index, biological yield, plant height and protein content. The
highest grain and biological yields were produced by applying180 kg ha™*, while its effects on
other traits were not significantly different from that of 135 kg ha™. Biological fertilizers, on
the other hand increased grain yield, harvest index, biological yield, plant height and protein
content as compared to non inoculation treatment. The highest grain yield, harvest index,
biological yield, plant height and protein content obtained from application of Azotobacter
plus Pseudomonas. Grain yield, harvest index, biological, plant height were affected by
interaction effects of chemical fertilizer and biological fertilizers. The highest and lowest
grain yield belonged to the application of 180 kg ha™ of chemical fertilizer and Azotobacter
plus Pseudomonas and non- chemical fertilizer and non-inoculation, respectively, but the
difference between 135 and 180 kg.ha* was not statistically different. Thus, it is cheaper to
recommend use of 135 kg ha™ of chemical fertilizer and Azotobacter plus Pseudomonas to get
acceptable grain and biological yields.

Keywords. Azotobacter, Grain yield and yield components, Pseudomonas, Wheat.
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