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Effects of salinity stress on biochemical biomarkers activity of inoculated wheat
by plant growth promoting bacteria (Azotobacter chroocccum, Azospirillum

lipoferum, Pseudomonase putida) and humic acid
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Tablel- Analysis of variance for traits

i ct‘ SOV df &l ;ﬂu— LT 63 0 b 2o &> pislS S asda 6o
Grain yield Malondialdehyde Dityrosine  Dihydroxy Guanosine
(Ao ot ol Humic acid(A) 1 46412ns 3282.10%+ 125.30 ** 46.70 **
B) )55 5 Salinity(B) 2 58441 % 1639.40%* 88.30 ** 19.40 **
ks S sn ol ol 51
AB 2 105.160 ** 13.78 ns 12.20 ** 3.32%
S
©)s, &5 e sla s ST PGPR (C) 4 50.203ns 1984.80 ** 96.80 ** 19.21 **
G 5 SKn g ol il ) AC 4 55283 * 1197.00 ** 93.80 ** 26.59 **
oS s S L
. BC 8 24.608 ns 2152.80 ** 113.80 ** 51.94 **
Sos
S ol 5 5 S lize )
ABC 8 85.431 ** 903.30 ** 68.49 ** 10.29 **
B s
o Error 60 24.802 9.139 0.742 0.963
S oS o 2 C.V% 20.62% 11.55% 10.69% 12.54%

.%\j%bJL.;:.»\chd):)l:‘fug)\:smﬂb%;g*eﬁ,*

ns, *and **;Non significant. Significant at the 5% and 1% levels probability respectively.

Of
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Table 2- Mean comparisons of main effects of characters

s als 5 Slas LT (65 0 s 83 P3PS S 9rkn 53
Treatment Grain yield MDA . DI-TY . 8-OH-DG .
(g) (1 mol/ g Protein) (p mol/ g Protein) (p mol/ g Protein)
Ay 23.440A 52.196 A 17.55 A 8.975 A
Ay 24.876A 40.118 B 12.76 B 6.720 B
By 25.624 A 38.070 C 11.13 C 5957 C
B, 23.374B 47.840 B 14.00 B 7.000 B
B, 23476 B 52.560 A 20.33 A 10.590 A
Co 22.930A 60.890 A 19.28 A 9.649 A
C 27.920A 51.380 B 1553 B 8.024 B
C, 31.780A 33270 E 1558 B 8.183 B
GC; 30.630A 44.290 C 1423 C 7.461 B
Cy 31.690A 40.950 D 1114 D 5919 C

.x;l,uQL':J_;;!:@m;})&:&\.L.p):@Jublcla»):w;p%lp5\)IJA§§>\»!QP})>

Similar letters in each column shows non- significant difference according to Duncan multiple ran range tests at 5% level

Sl lize S 31 o 580k dos i Y sl

Table3- Mean comparison of interaction effect of characters

s als 5 Sles LT 680 s odS 8 ‘;ﬁ)'}ﬂjf@.f”.x:»‘_;;
Treatment Grain yield MDA DI-TY 8-OH-DG
(g) (u mol/ g Protein) (1 mol/ g Protein) (u mol/ g Protein)
A¢By 25.04 A 44.520A 13.62 D 7.084 C
AoB, 24.46 AB 53.100A 16.79 C 8.963 B
A¢B; 20.82 B 58.967A 2223 A 10.880 A
ABy 26.21 A 31.613A 8.640 F 4.831 D
A B, 22.29 AB 42.587A 11.21 E 5.037 D
AB; 26.13 A 46.153A 18.42 B 10.290 A
AoCo 17.46 C 65.740 A 2240 A 10.880 A
ACy 22.10 B 53.560 B 1833 B 9.356 BC
AC, 27.52 A 33.630 F 18.52 B 9.691 B
AyCs 2330 B 64.630 A 1573 C 8.193 D
ACy 26.82 A 43.410D 12.76 D 6.756 E
A,Cy 20.75 B 56.040 B 16.17 C 8.420 CD
AC, 24.44 AB 49.200 C 12.73 D 6.692 E
AC, 25.44 AB 32910 F 12.63 D 6.676 E
ACs 27.75 A 23.940 G 12.72 D 6.729 E
ACy 26 AB 38.490 E 9.533 E 5.083 F

.L:l»ﬁ&bﬁé;l:@u;})ﬁ;&lw):@Jk;»!cla..«).smg;j:ia%lyé\)\aﬁéalu\;l;)):wﬁ);
Similar letters in each column shows non- significant difference according to Duncan multiple ran range tests at 5% level

by 2l (C1) cdals (CO) ¥ 50 Lo VO Oljen 0 YU (5555 1B2) SV go (Joa VO Ol5e 4 0y 5055 :(B1) caals (B0 s gaionl 5 uza (A]) caals
0555 SUsi s S mdl (C4) das g wbsnsd s 6560 7l ((C3) 0 5758 S5 STUL L el (C2) o 5 5 sk e sST 6 ST

sbomn ot (195 5y lga 3 e p5 3 5k s ST
(A0): Control, (Al): Humic acid consumption, (B0): Control, (B1): Low salinity of 75 mM, (B2): High salinity of 150 mM, (C0): Control,
(C1): Grain inoculation with Azospirillum lipoferum, (C2): Grain inoculation with Azotobacter chroocccum, (C3): Grain inoculation with

Pseudomonase putida, (C4): The mix grain inoculation with (Azotobacter chroocccum, Azospirillum lipoferum, Pseudomonase putida).

o0
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Table4- Mean comparison of interaction effect of characters

Olew 4l 3 Slee LT g ok BBt oS sua 63
Treatment Grain yield MDA DI-tY slS
(2) (u mol/ g Fw) (1 mol/ g Fw) $-OH.DG

(1 mol/ g Fw)
BoCo 24.452A 29.70 GH 14.530 E 8872 B
B(C, 23.898A 59.70 C 11.780 F 5.433 CD
BoC, 29.128A 39.02 E 11.700 F 5.535 CD
BoCs 25.613A 33.67 F 9.883 G 5.205 CD
BoC,4 25.028A 2825 H 7.750 H 4742 CD
BiCo 20.217A 70.10 B 18.380 C 8.952 B
BiC, 21.565A 259 H 14.650 E 7.815 B
B/C, 26.958A 32.27 FG 14.530 E 7.827 B
B,C;s 21.628A 49.55 D 13.180 EF 6.013 C
B,C,4 26.502A 61.38 C 9.267 GH 4392 D
B,Cy 21.365A 82.88 A 24930 A 11.120 A
B,C, 24.343A 68.52 B 20.170 BC 10.820 A
B,C, 23.357A 28.53 H 20.500 B 11.190 A
B,Cs 25.610A 49.65 D 19.620 BC 11.160 A
B,C, 22.703A 33.22 FG 16.420-D 8.625 B

.JJJ'»UJW&)‘J&MQM‘M)}@JLQS"C}G‘«)Jméﬁ%‘yé\)‘égéb‘u\ﬁ‘;})&ﬁ))
Similar letters in each column shows non- significant difference according to Duncan multiple ran range tests at 5% level
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Table 5- Mean comparison of interaction effect of characters

Sl Jlize S 31 o 580k dus e —0J sl

Grain yield MDA DI-TY 8-OH-DG
obes (2) (u mol/ g Fw) (1 mol/ g Fw) (nmol/ g Fw)
ABCo  19.74 FGH 38.97D 17.930 C 11.010 A
ABiC1 23.01 ABCDEFGH 60.30 C 15.030 D 6.493 BCD
AoBoC2 28,51 ABCDEF 56.47 C 15330 D 6.410 BCD
ABiCs  23.88 ABCDEFGH 37.10 D 11230 E 6.283 BCDE
AoBoCs  30.08 ABCD 29.77 EF 8.5670 F 5.223 CDEF
ABiCo  17.86 GH 80.73 B 21.970 B 10.750 A
ABiCi 2033 DEFGH 2023 1 17.670 C 10.920 A
ABIC 3225 A 25.87 FGH 17.730°C 11330 A
AoBiCs 21,18 CDEFGH 77.77 B 14730 D 7387 B
ABiCs 30.66 ABC 60.90 C 11.870 E 4.430 EF
AB:Co 1479 H 77.53 B 27.300 A 10.870 A
AB:Ci 2296 ABCDEFGH 80.13 B 22300 B 10.660 A
AoB:Cy 21.81 BCDEFGH 18.57 1 22.500 B 11.340 A
AB:Cs 2483 ABCDEFG 79.03 B 21230 B 10.910 A
AoB:Cs 1971 FGH 39.57 D 17.830 C 10.610 A
ABCi 19.98 EFGH 20.431 11.130 E 6.733 BC
A1BCi 2479 ABCDEFG 59.10 C 8.533 F 4373 EF
AiBC: 2975 ABCDE 21.57 GHI 8.067 FG 4.660 DEF
A1BCs 3148 AB 30.23 EF 8.533 F 4127 F
AiBiCs 25,03 ABCDEFG 26.73 EFG 6.933 G 4260 F
ABiICo  19:26 FGH 59.47 C 14.800 D 7.150 BC
AB.Ci 2280 ABCDEFGH 31.60E 11.630 E 4.713 DEF
ABIG: 21,67 BCDEFGH 38.67 D 11.330 E 4327 EF
AiBiGs 2539 ABCDEFG 21.33 HI 11.630 E 4.640 DEF
ABiICs 2235 ABCDEFGH 61.87 C 6.667 G 4353 EF
A1B:Co  23.02 ABCDEFGH 88.23 A 22.570 B 11380 A
A1B:Ci 2572 ABCDEFG 56.90 C 18.030 C 10.990 A
A1B:Cy 2490 ABCDEFG 38.50 D 18.500 C 11.040 A
A1B:Cs 26.39 ABCDEFG 2027 1 18.000 C 11.420 A
AB,C, 30.61 ABC 26.87 EFG 15.000 D 6.637 BC

.L;\xbmd)l:ﬁamlM)A@Jhb\é‘ﬂjgmvf):&»gﬁlﬁL;l)\.sJL;:lA.cl;)};w)a).s

Similar letters in each column shows non- significant difference according to duncans multiple range test at 5% level
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