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Effects of salinity stress on growth and antioxidant enzyme activity of wheat
inoculated with plant growth promoting bacteria (Azotobacter chroocccum,

Azospirillum lipoferum, Pseudomonase putida) and humic acid
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Tablel- Analysis of variance for Salinity, plant growth promoting bacteria and humic acid of characters

i @t‘ S0V df als 5 Sles U e s STy g SISy 0550 58 SYGS
Grain yield SOD GPX CAT
(A 5p sl Humic acid(A) 1 46.412 ns 4979184.01** 39062.50 ** 107744.4 **
B) g,55 A5 Salinity(B) 2 58.441 * 4176242.74 ** 17530.84 ** 137273.41 **
S sy S Al Jlize 51
AB 2 105.160 ** 404627.21 ** 244.13 ns 7970.43 **
Soss
(C) iy &S ma sla s S PGPR (C) 4 50.203 ns 676873.54 ** 4841.01 ** 2410491 **
SN 5 eSa g el folize ! AC 4 55.283 * 78913.04 ™ 2967.56 ** 3086.32 **
5 s 5 ST s ) ‘
BC 8 24.608 ns 75798.11 ™ 1471.89 ** 1897.86 **
Soss
2 S g el 5 6 S flize 51
A ABC 8 85.431 ** 82231.49 ™ 1411.31%* 1350.01 **
Sosw Calisea C}Jﬁ.ﬂ
o Error 60 24.802 68980.55 209.23 2438.08
Ol s s 2 C.V% - 20.62% 9.30% 8.60% 12.50%

%0\ 5 %0 Jlax=I Clu 23,13 S Gl e e S 5 4 #,% DS,
ns, *and **;Non significant. Significant at the 5% and 1% levels probability respectively.

22 3350 Do ol DI = gla 5 Kils aglie Y J gt
Table 2- Mean comparisons of main effects of characters

s 4l > Slas Uy ST g ST, 0550, SV
Treatment Grain yield SOD . GPX . CAT '
(g) (U / g Protein) (U / g Protein) (U / g Protein)
¢Se 5o dow! Humic acid
A 23.440A 1303.0 A 150.7 A 2582 A
Ay 24.876A 833.0B 109.0 B 189.0 B
S8 A5 Saltinity stress
Bo 25.624 A 696.3 C 1045 C 1535 C
B, 23374 B 1066.0 B 132.5 B 229.0 B
B, 23476 B 1443.0 A 152.6 A 288.4 A
Li, &S s slags SLPGPR
Co 22.930A 1310.0 A 149.8 A 2752 A
C, 27.920A 1140.0 AB 132.8 B 2335 B
C, 31.780A 1065.0 B 131.3 B 2173 C
Cs 30.630A 1051.0 B 1314 B 2189 C
(O 31.690A 7743 C 104.1 C 1733 D

.A.;J'vu:}ud'é_}‘lgm\_')M.:b.-‘MJJ@JL&:}‘CLN)JM‘;}iﬁ\ﬂ‘ké\)]éséb‘v\;‘b}lﬂjﬁ))
Similar letters in each column shows non- significant difference according to Duncan multiple range tests at 5% level.
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Table 3- Mean comparison of interaction effect of characters

S als s Slee 3G pe > AeS g IS 036 48 Vet
Treatment Grain yield SOD GPX CAT
(g) (U / g Protein) (U / g Protein) (U / g Protein)
AyB, 25.04 A 815.9D 126.60 C 1699 E
AyB, 24.46 AB 1300.B 15530 B 2633 B
AyB, 20.82 B 1794.0 A 170.20 A 336.5 A
A B, 2621 A 576.8 E 96.30 E 137.0 F
AB, 22.29 AB 831.5D 114.20 D 189.7 D
A B, 26.13 A 1091.0 C 135.10 C 2404 C
ACy 17.46 C 1477.0 A 158.30 A 2962 A
AyCy 22.10 B 1332.0 AB 164.90 A 263.2 B
AC, 2752 A 1392.0 AB 167.40 A 2679 B
ACs 2330 B 1331.0 AB 14030 B 2652 B
ACy 26.82 A 984.6 CD 122.60 C 198.7 C
AC 20.75 B 1143.0 BC 129.79 C 2542 B
AC, 24.44 AB 948.2 CD 100.70 D 203.8 C
AC, 25.44 AB 738.7 DE 91.89 DE 166.8 D
ACs 2775 A 770.9 DE 114.99 D 172.6 D
ACy 26 AB 564.1 E 139.11 B 1479 E

.x;l.xsQL:;_;,l;@m_‘;3«;5-1.x.,,;G;iJL&-!Cl:,ﬂﬁM‘_;fﬁ:ﬁ%tﬂzd\)luféﬂ.uto}:.ﬂf);

Similar letters in each column shows non- significant difference according to Duncan multiple range tests at 5% level.
by el ((C1) als (CO) ¥ 50 (Lo 10 Oljoe s YU (6555 :(B2) ¥ 50 (e VO Ol s 40 0y 5555 :(B1) coals :(BO) S gadenl 2z ((A) tals ((A0)
0555 S5 s S il (C4) s gy wbsns0 s 6 UL 5L il ((C3) p 5758 S5 STUL o el (C2) e 3 5 sk e 3T 6 ST
s Sy g 4 (145 5y ol g0 53 3o i 50 5 s 5T
(A0): Control, (A1): 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).

Slio Jlize S 51 gla S0k 4 lin —F J sl

Table 4- Mean comparison of interaction effect of characters

sl GlasSlae 56 panys dnS g 1S 05568 Vel
Treatment Grain yield SOD GPX CAT
(2) (U / g Protein) (U / g Protein) (U / g Protein)
BoCo 24.452A 982.0 CD 107.485 G 1872 E
B(C, 23.898A 638.5 E 129.685 DEF 147.5 GH
BC, 29.128A 703.2 DE 115.685 FG 153.8 FG
BoC; 25.613A 6322 E 86.670 H 148.0 GH
BiCs4 25.028A 5258 E 117.835 FG 130.8 H
B,Cy 20.217A 1332.0 AB 147.700 CD 298.5 BC
B,\C, 21.565A 1197.0 BC 121.985 FG 236.5D
B,C, 26.958A 991.5 CD 122.150 FG 2182D
B\Cs 21.628A 994.5 CD 130.000 DEF 221.7D
B,Cs 26.502A 813.8 DE 152.150 BC 170.3 EF
B,Co 21.365A 1617.0 A 177.000 A 340.0 A
B,C, 24.343A 1585.0 A 146.200 CD 316.5B
B,C, 23.357A 1502.0 AB 151.150 BC 280.0 C
B,Cs 25.610A 1527.0 AB 166.300 AB 287.0C
B,Cy 22.703A 983.3 CD 122.515 FG 218.7 D

.-U}l-ﬁowéj‘lk;'&ﬁqm‘wjl@Jm’-'ch'd)ﬁM;ﬁﬂ%‘ﬁ&‘)‘}ﬂ;é}‘-\;‘[)}:ﬂjﬁ)}

Similar letters in each column shows non- significant difference according to Duncan multiple range tests at 5% level.
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Table 5- Mean comparison of interaction effect of characters

s Grain yield SOD GPX CAT
- (g) (U mol/ g Fw) (U mol/ g Fw) (U mol/ g Fw)
AoBoCo 19.74 FGH 1232 12430 B 209.3 D
AoBoC, 23.01 ABCDEFGH 713.7 173.70 A 168.7E
AoBoCy 28.51 ABCDEF 877 167.70 A 1773 E
ABiCs 23,88 ABCDEFGH 714.3 86.67 DE 165.0E
AoBoCy 30.08 ABCD 5423 80.67 DE 1293 F
AoBiCo 17.86 GH 1298 174.70 A 330.3B
AoBICy 20.33 DEFGH 1384 157.30 A 260.0 C
AoBIC, 3225 A 1357 156.30 A 2713 C
AoB1Cs 21.18 CDEFGH 1346 162.00 A 275.0C
AoBiC4 30.66 ABC 1116 126.30 B 205.0 D
AoB2Co 1479 H 1903 176.00 A 349.0 AB
AoBoCy 22.96 ABCDEFGH 1897 163.70 A 361.0 A
AoB2Cy 21.81 BCDEFGH 1943 17830 A 355.0 AB
AoB2Cs 24.83 ABCDEFG 1933 172.30 A 355.7 AB
AoB2Cy 19.71 FGH 1296 160.70 A 261.7 C
A1B(C 19.98 EFGH 732 90.67 DE 165.0 E
A1B(C, 24.79 ABCDEFG 563.3 85.67 DE 1263 F
A1BoC, 29.75 ABCDE 529.3 63.67 E 1303 F
A1ByCs 31.48 AB 550 86.67 DE 1310 F
A1BoCq 25.03 ABCDEFG 509.3 155.00 A 1323 F
A1BiGy 19.26 FGH 1367 120.70 BC 266.7C
A1B,C, 22.80 ABCDEFGH 1009 86.67 DE 213.0D
A1BIC, 21.67 BCDEFGH 626.3 88.00 DE 165.0 E
AiBICs 25.39 ABCDEFG 643 98.00 CD 1683 E
AiBiCs 2235 ABCDEFGH 512 178.00 A 135.7 F
AiBCo 23.02 ABCDEFGH 1331 178.00 A 3310 B
AiB:C,y 25.72 ABCDEFG 1272 128.70 B 272.0 C
AiBCy 24.90 ABCDEFG 1060 124.00 B 205.0 D
A1B:Gs 26.39 ABCDEFG 1120 160.30 A 2183 D
AB,C, 30.61 ABC 671 84.33 DE 175.7E

..U:l-uobijé)l:@ng)}k::'-lw):@'.;1JL;::-!CM):Mk;j:,im%ly‘s\)l:ﬁ‘;;u;l;)};ﬂjn);
Similar letters in each column shows non- significant difference according to duncans multiple range test at 5% level.
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