Soil amendments enhance photosynthetic pigments and antioxidant enzyme activity under arsenic stress

in pea (Pisum sativum L.)
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Abstract (300-word limit)

Arsenic (As) in soils alter photosynthetic pigment and
antioxidant in food crops. As, a lethal metalloid, is
recognized to affect farming of agriculture crops in
many regions of the world; however, the changes in
photosynthetic pigments such as chlorophyll and
carotenoids, and in oxidative stress indicators such as
catalase, proline, malondialdehyde (MDA), ascorbate
peroxidase (APX) and Guaiacol peroxidase (POD)
activity in response to As stress remain largely
unknown in BARI released pea crops. In this study,
biochars (BC), arbuscular mycorrhizal fungi (AMF),
selenium (Se), silica-gel (Si-gel) and sulfur (S) were
applied as stress relief substances in pea crops grown
in 30 mg As kg soils and the effects of BC, AMF,
Se, S and Si-gel on chlorophyll, carotenoid, catalase,
proline, MDA, APX and POD content were studied in
these pea crops. Chlorophyll, carotenoid, catalase,
proline, MDA, APX and POD content was found to
be significantly different in pea crops grown in 30 mg
As kg soil. Chlorophyll a and total chlorophyll was
increased 31-35% and 60-75% respectively with the
treatment of AMF, Se, Si-gel and S. Likewise,
catalase activity was increased 24%, 38%, 40%, 38%
and 46% by BC, AMF, Se, Si-gel and S treated pea,
respectively. APX and POD activity was also found
to be increased with the treatment of BC, AMF and
Se. In contrast, MDA and proline content was found

to be significantly lower than that of control in pea
varieties.

Conclusion & Significance: Soil amendments was
potentially minimized oxidative damage, osmotic
stress and cell injury in As-stressed pea crops. AMF
and Se both were relatively more effective against As
stress in comparison to BC. BC, AMF, Se, Si- gel and
S are all highly effective in enhancing antioxidant
defenses as well as the nutritional quality of pea crops
grown in As soil.
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