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Background and objectives: Soil salinity is one of the most important
factors limiting the growth and vyield of crop plants in arid and semi-arid
regions, which causes lipid peroxidation and membrane damage by
producing reactive oxygen species. Under such conditions, plants use
enzymatic and non-enzymatic antioxidant mechanisms to prevent lipid
peroxidation and increase malondialdehyde content. Application of plant
growth-promoting rhizobacteria is strategy that can improve plant
performance under salinity stress and, consequently, plant growth increase
by producing or releasing secondary metabolites such as regulators or
growth hormones. Also vermicompost can directly increase plant yield by
increasing plant nutrients and by acting on some antioxidant functions,
controlling free radicals and thus protecting plants against environmental
stresses. Humic acid also reduces the effects of salinity stress by improving
protein synthesis, altering enzyme activity, solubility of micronutrients,
improving soil structure, increasing cation exchange capacity and soil
microbial population. Therefore, the aim of this experiment was to
investigate the effect of salinity, vermicompost, flavobacterium and humic
acid on antioxidant enzymes activity and some biochemical traits of triticale.

Materials and methods: A factorial experiment was conducted based on
randomized complete block design with three replications in research
greenhouse of faculty of Agriculture and Natural Resources, University of
Mohaghegh Ardabil during 2020. Experiment factors were included salinity
at three levels (no application of salinity as control, application of 50 and
100 mM soail salinity by NaCl), and organic and bio fertilizers application
(no application of organic and bio fertilizers as control, application of
vermicompost, Flavobacterim and application of both vermicompost and
Flavobacterim) and humic acid foliar application (foliar application with
water as control and foliar application of 2 g L™ humic acid).

Results: The results showed that application of both vermicompost,
flavobactrim and foliar application of humic acid under 200 mM soil salinity
conditions, increased proline content (50%), soluble sugar (45.4%),
anthocyanin content (57.1%) and the activity of catalase, peroxidase,
polyphenol oxidase (54.9, 48.5 and 48%, respectively) compared to no
application of organic and bio fertilizers and humic acid under non-salinity
conditions. Also, application of both vermicompost, flavobacterium and

YAY



foliar application of humic acid under non-salinity conditions decreased
malondialdehyde content by 54.3% and increased by 69.6% of grain yield
compared to the no application of organic and bio fertilizers and humic acid
under 100 mM soil salinity conditions.

Conclusion: It seems that the application of organic and bio fertilizers and
foliar application of humic acid can increase grain yield under salinity stress
by improving the antioxidant enzymes activity and the compatible osmolytes
content.

Cite this article: Mohammadi Kale Sarlou, S., Seyed Sharifi, R., Narimani, H. 2022. Effects of
Flavobacterim, vermicompost and humic acid on antioxidant enzymes activity and some
biochemical traits of triticale under salinity conditions. Crop Production Journal, 15 (2),
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Table 4- Means comparison of the effect of organic and bio fertilizers, humic acid and salinity stress on hydrogen
peroxide content flag leaf triticale.
(5835 08 2 Jsm5,58) O3sAd S (gl sims
Hydrogen peroxide content (umol/gFW)
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e B, 0.259%" 0.307% 0.341%° 0.323%* 0.282%
Organic and Bs 0.259%" 0.277% 0.329" 0.249" 0.282%
biofertilizers B, 0.2341 0.242" 0.284¢" 0.26% 0.246°
LSD 0.0232 0.0299

Lot 38 03 3 lS (g3 5 ST las S 5l pde 54 By 5By By By Vpe e Vo 500 (6558 5 5 ple 554 S35 52 St
Seoser ) 03 08 3 ALl 5 L pde s sa Hp s Hy Flavobacterium ; «..;.S -, &; 5,8 Flavobacterium

A5l wa L LSD Gsa3T ol (5l e s5lol Mt O a3 il g b sl pSSbe
S1, S; and S; are no salinity, salinity of 50 and 100 mM respectively. B, B,, Bz and B, are no application of organic
and bio fertilizers, application of vermicompost, Flabacterium and application of both vermicompost and

Flabacterium respectively. H; and H, are no foliar application and foliar application of 2 g.L™ humic
acidrespectively. Means with similar letters in each column are not significantly different according by LSD test.
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Table 5- Means comparison of the main effect of organic and bio fertilizers, humic acid and salinity stress on
hydrogen peroxide in content flag leaf of triticale.

e i
O3asdadens] o (gl sos
Treatments (5059 n 8 o duns S
ot g FOseS 2 725
Salinity levels content of hydrogen peroxide (umol/gFW)
S; 0.268°
S, 0.294°
S3 0.327°
LSD 0.0091
s BR) ;5“ slass
Organic and biofertilizers
B, 0.343°
B, 0.302°
Bs 0.288°
B4 0.253¢
LSD 0.0105
ol S0 500
Humic acid
H; 0.307°
H, 0.286"
LSD 0.0074
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S1, S; and S; are no salinity, salinity of 50 and 100 mM respectively. B, B,, Bz and B, are no application of organic
and bio fertilizers, application of vermicompost, Flabacterium and application of both vermicompost and
Flabacterium respectively. H, and H, are no foliar application and foliar application of 2 g.L™ humic
acidrespectively. Means with similar letters in each column are not significantly different according by LSD test.
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