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Table 1. Soil physical and chemical properties of the experimental site
Variable ,.x. Variable JUesH
Texture =il Clay-loam (P) jand 9.6 mg.Kg'!
pH 7.6 (K) sl 390 mg.Kg!
(Ee) (S psdl colan 3 dSm! (Fe) ool 44 mgKg'
(OC) J1 o 0.72% (Zn) s, 042 meKe'
(N) (55950 0.027% (Mn) 5:520 11.5 mgKg!
S s bl gl o (e j G09S 3l coliiwl j0 pusS &S g (05 Wl (il ylg w3 Y Jgus
Table 2. Analysis of variance for quantitative and qualitative traits of wheat in use of biofertilizers under drought stress conditions
Mean of Squaresla yo (. Sleo
Juselyy NI a0 ay ol 5o &ls slass BUEIST oy S Slas alo o Slas sy el Qo 5, Slee Shd Qo0 Sad 0 ,Slac [P IVESN
SOV 6ol ok algs &ls BiOI'Oiiical Grain yield Haevest index e e Phosphorus Phosplllgrus Sl
df No. fertile ~ No. grain per 1000- yie Protein Protein yield yie Relative
tiller spike grain water
weight capacity
LEE * ok * * ok S *k * S * S
T 1 6600.1 726.0 130.67 44355047 16341502 60.54 1.83 134385.7 0.001 ™ 169.6 0.70 s
Environment
Block S5l 4 634.1 29.4 1.66 1515265 465024 2.51 0.49 11191.4 0.001 9.45 15.28
GJ‘L 3 2623.4" 270.0 23.72° 3496338" 824667" 2,121 2.40™ 39962.2" 0.0013" 33.84" 98.84"
Inoculation
bl i 3 1349 9.8 L1 386796 ™ 65571 12.23 ™ 0.27 " 2655.2 "™ 0.00001 " 0.66 ™ 6.21 "
Intraction effect
Error U 12 16.9 4.18 1.17 178083 39362 0.35 0.044 310.4 0.00007 1.05 1.62
CV 0,0 12.1 10.8 9.4 14.8 14.1 8.1 8.8 12.3 9.6 13.2 11.7

ns, * and **: Non significant, significant at the 5 and 1% levels of probability respectively

M)Q\C.]a.a)a)bsh.n** 5M)a&c.§a,u)a)|a@u*‘)lo@uﬁ.é ns
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Table 3. Mean comparison of main effects and interactions of quantitative and qualitative traits of wheat in use of biofertilizers under drought stress conditions

i olass als slasy wls e 39 ey 8 See alo s Slos cbls y el Ceig g oy ey o, les Shd do 0 Sowd 0 Slas 9769....365::“,
Py abgs 5 5 #eSkS)  spSsks) Harvestindex  Protein (%) 2 eSSy Phosphorus s 5ls) Sy
No. No. grain 1000-grain (LS (LS (LsSe (%) (LS Relative Water
ftﬁ?ﬁlle per spike weight (g) Biological Grain yield Protein yield Phosphorus Capacity
ter yield (kg/ha) (kg/ha) (kg/ha) yield (kg/ha)
Inoculation .4l
(h)~ ol O?A* 429° 42.1° 41.5% 15153 6417°" 42.1 @ 10.4° 673.6° 0.359° 23.0° 67.5°
No inoculation
lA
(L) ””SM 4742 5452 4582 16755 7251 43.1% 11.72 846.8 0.3892 28.1° 74.9°
Mycorrhiza
() 255! 4652 5462 4552 165222 6929 @ 41.8" 1152 799.7° 0.374 ® 25.9® 7512
Azotobacter
(14)""53 CJL 4722 57.0? 44.8 % 16721° 7146 * 42.6%® 11.82 845.92 03922 279° 76.4°
Dual inoculation
Environment laowe
(=) T
SRE 5““ GJ.L’J' 4762 5752 46.7° 17647 2 7763 2 4402 11.1° 866.4 2 0.3712 28.9° 73.7%
Normal irrigation
(52) 2 443 ° 46.5° 421" 14928 ® 6108 ° 40.8° 11.72 717.7° 0.3862 23.6° 733*
Stress
Interaction Jslize 31
Sihi 452¢ 46.0° 4430 16169 7397 4572 10.5°¢ 777.7 b 0.353¢ 26.2b¢ 68.9 ¢
Si Iz 4902 59.6% 48.02 18082 @ 8039 2 44.4° 113 912.32 0.381 30.7%2 74.4 %
Si 13 476 % 6132 4732 18026 ° 7729 42.8¢ 1134 874.3° 0.367 % 28.4 % 743"
Sil4 488 % 6332 4732 18312% 7888 @ 43.1°¢ 11.4¢ 901.1° 0.385® 304¢* 77.1*
S T 406 ¢ 383¢ 38.6° 14137 ¢ 54374 384¢° 104 ¢ 569.6 ¢ 0.366 °° 19.9¢ 66.14¢
S I 458 be 4930 43.6° 15428 be 6463 © 41.8 12.1% 781.2b¢ 0.3972 25.6¢ 75.5
S 13 454°¢ 48.0° 43.6° 15018 b° 6129 ¢ 40.84 11.8%¢ 725.1°¢ 0.382 % 23.44 75.9 @
S2 14 455¢ 50.6° 4230 15130 b 6403 © 423¢ 12.32 790.8 ° 0.3992 25.5¢ 75.8 %
Means with the same letter in each column have no significant difference (P<0.05). il oo 3oy 0 5kl mhaes j0 o cime iglas B gtw Ho 0 wlie g > b slapnSilee
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Abstract

In order to study the effects of seed wheat inoculation with VA mycorrhiza and azotobacter bio
fertilizers on reduction of late season drought stress damage, an experiment was conducted in
agricultural and natural resources research center of Tehran province on 2011-12. Four levels of seed
inoculations (non-inoculation, inoculation with VA mycorrhiza fungus, inoculation with azotobacter
and combined inoculation (fungus plus bacteria) in a randomized complete block design with three
replications were evaluated. Another same experiment (same treatments, same soil type and same
planting, cultivation and harvest condition), but in drought stress environment (non-irrigation at start
of flowering stage) conducted. Drought stress at start of flowering stage caused a significant decrease
by 21.3% on grain yield from 7763 to 6108 kg/ha that was mainly due to significant reduction of
number of seed per spike, number of fertile tiller, biological yield and TKW. Seed protein percentage
and seed phosphorus percentage increased at stress condition but this was significant only for protein
percentage. Effect of seed inoculation with bio fertilizers was significant for all traits except harvest
index. All three levels of inoculation increased wheat grain yield significantly, but the positive effect
of mycorrhiza was more than the others. The difference between seed inoculation with each one of
micro organisms and dual inoculation was not significant. The amount of grain yield for S,I; treatment
(drought stress condition and without inoculation) was 5437 kg/hac, but inoculation with mycorrhiza
(S2I2), azotobacter (S:I3) and dual inoculation (S:l4), increased the grain yield to 6463, 6129 and 6403
kg/hac respectively. Protein yield and percentage and phosphorus yield and percentage increased
significantly for all three inoculation treatments. Drought stress effect on RWC was not significant but
seed inoculation had a significant effect on RWC.
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