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cycle, metals, chromosomal damage. pesticide, copper, nickel cobalt zinc , Inorganic like arsenic cadmium,
mercury, lead, Arsenic (As) is posing a serious health concern in West
Bengal in India. Long term Arsenic exposure leads to skin lesions and
various types of cancers. Safe level of As in drinking water is10 pg 17,
as recommended by World Health Organization in 1993, while the
level of As in ground water has been reported up to 3200 pg 17 in West
Bengal. The total daily intake should not exceed 2 mg of inorganic
arsenic per kilogram of body weight .Arsenic is non-essential element
for plant and present in environment both in inorganic as well as
organic forms. Arsenate (As") and arsenite (As'"') are predominant
inorganic forms. As toxicity symptoms in plants range from inhibition
of root growth, photosynthesis to death of plant Arsenate shows
structural analogy with phosphate so it is mainly transported through
high affinity phosphate transporters
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Introduction:-

To reduce global crisis of food security by producing arsenic free Food and water, by making arsenic ineffective or
stopping arsenic to move to plants. Arsenic is chemically similar to phosphorus an essential plant nutrient so can be
substituted for phosphorus as a fertilizer.

Presence of As in grains hampers the nutritional value of rice in terms of trace nutrients and amino acids (Kumar et
al., 2014a). Arsenate (As") and arsenite (As'"") are predominant inorganic forms. Arsenate shows structural analogy
with phosphate so it is mainly transported through high affinity phosphate transporters (Tripathi et al., 2007).
Salicylic acid (SA) is an important signaling molecule and plays a crucial role in resistance against biotic and abiotic
stress in plants. In present study, ameliorative effect of SA against arsenate (As") toxicity has been investigated in
rice (Oryza sativa L.). Arsenate stress hampered the plant growth in terms of root, shoots length, and biomass as
well as it enhanced the level of H,O, In paddy field, As" is the predominant chemical species of As due to
anaerobic growing conditions (Takahashi et al., 2004) As is a redox active metalloid and induces the generation of
reactive oxygen species (ROS) leading to lipid peroxidation, disruption of cellular redox state, and associated

Corresponding Author:-Kanta bokaria. 1086
Address:-Food Technology Department, Gurunananak Institute Of Technology, 157/F Nilgunj Road,
Sodepur West Bengal,Kolkata-700114, India, 9433613947.


http://www.journalijar.com/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4434920/#B28
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4434920/#B28
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4434920/#B61
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4434920/#B58

ISSN: 2320-5407 Int. J. Adv. Res. 6(12), 1086-1091

toxicity (Finnegan and Chen, 2012). This study is hypothesized to investigate positive impact of SA on
As" tolerance in rice. Arsenic was identified by the German alchemist Albertus Magnus around 1250 AD. Arsenic
was used by the ancient Asians, Egyptians, Greeks, Romans and Chinese. In 1649 Schroeder published two methods
of preparing the element. Arsenic is a highly poisonous metallic element. It has three allotropic forms, yellow, black,
and grey. Its name comes from the word arsenic on which is the Greek name for the pigment yellow or pigment.
Some of the Arsenic are useful also for wood and leather preservation, polishing and medicinal purposes. The
following are some of the most common uses for arsenic in the world today (Benner, 2010). The arsenic is used as
pigment in paints. Specially as a white extender pigment in white paints where whiteness was important. It is also
used to enhance green pigments. The main use of metallic arsenic is for strengthening the alloys of copper and lead
to use in batteries and other purposes. Arsenic is also used in numerous pesticides, herbicides and insecticides
though this practice is becoming less common as most of these products are banned. It is used as a wood
preservative because of its toxicity to insects, bacteria and fungi. Arsenic is used in the medical treatment of cancers
such as acute promyelocytic leukemia. Arsenic-74 an isotope is being used as a way to locate tumors within the
body. It produces clearer pictures than that of iodine.

Toxicity of arsenic:-

The toxicity and deleterious effects of arsenic on living being as well as green environments are well documented.
Long term drinking water exposure causes skin, lung, bladder, cardiovascular diseases, and kidney cancer as well as
pigmentation changes, skin thickening (hyperkeratosis), neurological disorders, muscular weakness, loss of appetite,
and nausea (Zhao et al., 2012; Wang et al., 2007; Guha Mazumder, 2007; Kapaj et al., 2006; Kitchin and Wallace,
2008). Toxicity differs between various arsenic compounds, for example, monomethyl arsenic acid and inorganic
arsenide have a higher toxicity level than arsenic choline. Acute toxicity is generally higher for inorganic arsenic
compounds than for organic arsenic compounds (Sharma and Sohn, 2009). Oral intake of more than 100 mg is
lethal. The lethal dose of arsenic trioxide is 10-180 mg, and for arsenide this is 70-210 mg. The mechanism of
toxicity is binding and blocking sulphur enzymes. Arsenic pollution has been reported recently in the USA, China,
Chile, Bangladesh, Taiwan, Mexico, Argentina, Poland, Canada, Hungary, New Zealand, Japan and India. The
WHO provisional guideline of 10 ppb (0.01 mg/L) has been adopted as the drinking water standard. However, many
countries have retained the earlier WHO guideline of 50 ppb (0.05 mg/L) as their standard or as an interim target
including Bangladesh and China. In 2001, US-EPA published a newl10 ppb (0.01 mg/L) standard for arsenic in
drinking water, requiring public water supplies to reduce arsenic from 50 ppb (0.05 mg/L) to 10 ppb (USEPA,
2001), which are in effect from January 2006. Arsenic toxicity is known to interfere with sulfhydryl groups in cells
of most plants. Hence, plants those are not tolerant to arsenic shows toxic symptoms such as a decrease in plant
growth, plasmolysis, wilting and necrosis of leaf tips, and decrease in photosynthetic capacity

Methodology:-

Thirty one rice genotypes comprising of popular cultivars, land races adopted for up land and low land ecology,
were grown in P-sufficient soil (available P- 60 mg/kg), experimental Farm, and P-deficient soil (available P< 3.50
mg/kg) of research station for Red and Lateritic zone in the kharif season To estimate soil phosphate, bunding was
properly made surrounding the field to prevent any invasion of phosphate through other irrigation channels
.Recommended fertilizer dose of NPK was applied for plant sample (mature shoot) with three replications for each
line was done with Agilent 8453 spectrophotometer after tri-acid digestion .For the Arsenic physical chemical
measurement Soil samples were collected from the three different points o f soil surface (0-20 cm) from the seed
Research Farm at Chakdha This soil was contaminated previously with arsenic through urban sewage sludge. The
samples were mixed, transferred to the laboratory, passed through 2 mm sieve and used for physical-chemical and
microbial analysis. One gram of soil sample was placed in the nickel plate that already covered its bottom with
NaOH. Heated the Nickel plate in order to fully melt NaOH and mixed with soil (alkaline digestion). After cooling,
the nickel plate was immersed in HCL (0.5 N) and waited in order to digest slowly then the amount of arsenite was
measured. To measure arsenic the spectrophotometer method was used along with a reagent called Leuco malachite
green (LMG). one replicate beaker containing 15-20 seedlings at six concentrations of arsenate will be used to
characterize the dose—response for varieties The data for each plant in a beaker will be averaged and the standard
error was calculated. In this method arsenic reacts with Potassium iodate (K103) in the acidic environment and
iodine will be released. Released iodine oxidizes LMG to MG and changes the colour to the colour of malachite
green. Detection range of arsenic concentration in this method is 0.09-0.9 micro g/ml. The MG dye shows maximum
absorption at 617 nm. Analysis of Pupl-K42 and Pupl-K29 genes using PCR. DNA was extracted from
approximately 40 mg of fresh leaf tissue,. Standard PCR was carried out using thermal cycler (Gene Amp PCR
System 9700). The reaction volume (25 ml) contained diluted DNA sample 20ng with 100 ng each of forward and
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reverse primer, along with 2.5 ml 10X buffer, 2.0 mM MgCI2 solution, 1 ml 2.5mM dNTPs, 16.5 ml HPLC grade
sterile water and 0.5 U Tag DNA polymerase enzyme (Chromus Biotech). Amplification was carried out with the
reaction condition of 940C for 5 minutes of initial denaturation followed by 35 cycles each of denaturation at 940C
temperature for 45 seconds, annealing at 580C and polymerization and PCR products were size fractionated in 1 %
Agarose gels and stained with ethidium bromide and documented.

Growth Conditions and Experimental Design:-

Seeds collected from BCKVV seed Research Farm Kalyani, West Bengal (India), were surface sterilized using 10%
H,0, for 30 s and washed with Milli Q water. Seeds were germinated on moist pre-sterilized blotting sheets in a
tray, placed in seed germinator for 4 days at 25°C, relative humidity was 65%. After 7 days, 50 uniform size
seedlings were selected and placed in 150 ml beakers, covered with black sheet, containing 100 ml of 100% Hewitt
nutrient medium, prepared in Milli-Q water (pH 6.8—7.0) and grown for another 10 days under light intensity 210
uM ecm?s™ (16/8 h; day/night). 10 days old plants were provided As" (25 and 50 uM) using the salt Na,HAsO, and
SA (100 uM) in the nutrient medium and grown for 7 days. Plants treated by 25 and 50 pM As", 100 pM SA for 7
days abbreviated as As'25, As¥50 and SA, respectively. Plants treated with As'25, As¥50 supplemented with SA
abbreviated as SA + As'25and SA + As'50. For Pre-treatment of SA, plants were grown in 100 uM SA for 3 days
and then transferred to Hewitt solution containing As"25, As¥50for 7 days. Plants grown in As" deprived medium
termed as SA Pre and plants grown only in Hewitt solution served as control.

Element Estimation:-

The elements (As and Fe) content was determined following Mallick et al. (2012). Briefly, plant tissues were
washed three times with Milli Q water and plants separated in root and shoot and oven dried at 70°C. Dried plant
tissues (root 300 and shoot 500 mg) were digested in HNO3: HCI (3:1). Digested samples were filtered through
Whatman filter paper 42 and volume was made to 10 ml by Milli-Q water. As and Fe were estimated by using AAS
(GBC Avanta S, USA) fitted with a hydride generator (MDS 2000) using NaH,BO,+NaOH (3 M) and HCI (3 M).
The values were presented in pg per gram dry weight (ug g™ dw).

Endogenous Salicylic Acid Estimation:-

Presence of SA in shoot samples were analyzed by HPLC (Dionex Ultimate 3000) using UV detector at 210 nm by
following the method of Pan et al. (2010). The mobile phase was programmed with linear gradient of A (0.1% of
formic acid in methanol) and B (0.1% of formic acid in water) as 0—20 min; 30-100% A, 20—-22 min; 100% A and
then 22—25 min; 100-30% of A. Flow rate was maintained at 0.3 ml min™. Retention time for SA was recorded at
22.4 min.

Statistical Analysis and Analytical Quality Control:-

The whole experiment was set up in the randomized block design. The data were subjected to Duncan’s Multiple
Range Test (DMRT) for the analysis of significant difference between the treatments.

Results and Discussion

Phenotyping of P-uptake ability in field grown plants:-

P-uptake in rice plants was measured at maturity and expressed in mg per plant. P-uptake ability in deficient soil
was measured when they grown in red and lateritic soil of West Bengal where available P was less than 3.5 mg/kg.
P-uptake ability of the same set of plants was measured in P-sufficient soil when they were grown in alluvial soil
where available P is 60 mg/kg. Pacquisition efficiency varied significantly among the genotypes both in P-deficient
and sufficient soil . genotypes with high P-uptake ability have significantly (p < 0.01) higher dry-mass-weight,
30.72 mg plant-1, than that of average 21.66 mg plant—1.Like P-sufficient soil, a significant correlation between P-
uptake and dry-mass-weight (r = 0.81) of the rice genotypes was found in P-deficient soil. Genotypes like, Gitanjali,
Gobindabhog, Jaladhi, Pusa Saugandh, Radhunipagol ,Tulaipanji may be considered as donor parents where P-
acquisition efficiency both in P-limiting and non-limiting condition was higher than the average.The rice plants
accumulated significant amount of As in upon exposure to As” in dose dependant manner. In all treatments more
than 90% of As was confined in to the roots. SA co-application to As" treated plants had no significant impact on As
accumulation in root was observed. Accumulation of Arsenic (As) and Fe in the root and shoot of Oryza
sativa after 7 days of treatment with different combinations of As'and SA.Arsenate treatment significantly
enhanced total Fe accumulation in comparison to control plants. The translocation of Fe to shoot was reduced
drastically in As" treated plants which was lower than control shoot. Co-application as pre-treatment of SA
reduced the total Fe accumulation in comparison to As" alone, however, its translocation to shoots increased
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significantly in shoots comparable to control. The results of different tests undertaken were more interesting as we
found measurable amounts of total arsenic in its two forms in all the rice varieties undertaken for study. For this
experiment soil sample were collected from 15 farmers field of Chakdha, of NADIA district of West Bengal
research farm, comparison of seed quality by germination test in the field and in the lab was done and agronomy
characters are measured and compared to find the best arsenic resistant variety (TABLE 1.)

Table 1:-

S Name Village Dis | Dag No Arsenicinthe | Min | P Phosp | Potas

No t soil sample eral |H | Carb | horus | sium

& on %
Salt

1 | Haran Phetugachi | Na | Jodkhambba 3171 | 0.16 | 8. | High | Low Low
Chandra Das dia 14

2 | Narayan C Phetugachi | Na | Uparer Phali 3178 | 0.13 | 8. | Low | Mediu | Low
Das dia 18 m

3 | Badsha Sajerdhar Na | Sajerdhar 3166 | 0.11 | 8. | Low | Low Low
Mondal dia 07

4 | Badsha Chasadhop | Na | Sajerdhar 3174 1 0.14 | 8. | Low | Low Low
Mondal apara dia 14

5 | KRISHNA MOHISH | Na | PURBODIPER 3175 | 0.19 | 8. | Low | Low Low
GOPAL DAS | DANGA dia | PHALI 22

6 | KRISHNA MOHISH Na | PASCHIM 3168 | 0.12 | 8. | Low | Low Low
GOPAL DAS | DANGA dia | DIPER MOMI 2

7 | MADHAV MOHISH Na | DHIJAN 3173 0.1| 8. | Medi | Mediu | Low
DAS DANGA dia | DASER 24 | um m

8 | MADHAV MOHISH Na | 16 SATAK 3165 | 0.13 | 8. | Medi | Mediu | Low
DAS DANGA dia 31 | um m

9 | MADHAV MOHISH Na | ACHEYDER 3179 | 0.18 | 8. | Low | Mediu | Low
DAS DANGA dia | JAMIN 15 m

The four most common varieties used in arsenic affected area of West Bengal showed significant amount of
accumulated As upon exposure to As” in dose dependant manner. In all treatments more than 90% of As was
confined in to the roots and had no significant impact on As accumulation in root. However, the shoot As was
reduced significantly, plants was observe less As in shoot upon exposure to 25 and 50 pM  As", respectively,
salicylic acid serves as an important signaling molecule in plant system which has been shown to play role in against
heavy metal toxicity. The co-application and pre-treatment of SA with As was used to investigate persistence of
signaling aspects of SA. Arsenic is well known to adversely affect the plant growth and development upon its
accumulation (Kumar et al., 2015).A significant amount of As was accumulated by the rice plant that hampered the
plant growth severely. Application of SA, either co- or pre- treatment with As" has significantly reduced the total
accumulation of As (Root + shoot) with more reduction in the shoot. Though, the co-application of SA was more
effective in reducing As accumulation than pre-treatment of SA. Thus, SA treatment has negatively impacted the
root to shoot translocation of As. This might be due to SA-mediated down regulation of root to shoot as transporters.
The harmful effects of arsenic and how to control arsenic uptake in Plants and animals, so that people are saved
from being sick by different serious diseases caused due to presence of arsenic. Chronic arsenic poisoning is due to
continuous exposure to arsenic compounds, like arsenides, sulfides, and sulfosalts in natural environment which
leads to an accumulation of arsenic in the body and causes many harmful diseases to humans, plants and animals as
high level of Arsenic causes chromosomal damage enabling them to participate in cell division and restrict in growth
of cells. During the tenure of six months from 21% July to 20™ October 2018, | worked very hard. The arsenic
reduction in the grain was studied . Identification of gene single major gene conferring tolerance to arsenate
responsible for arsenic resistance in the rice crop was located in rice genome . After Screening of 108 rice cultivars
including a few photo-insensitive, were analyzed for arsenic accumulation ability in straw and grain with and
without hull. straw accumulation was found significantly higher than grain. Short and long grain aromatic rice
accumulates lesser amount of of arsenic than the high yielding cultivars four cultivars were considered as the donor
parent for breeding new genotypes with low As- accumulation in brown rice. Less variability between phenotypic
and genotypic coefficient of variation coupled with high heritability and genetic advance suggested the influence of
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additive gene effect on the expression of gene responsible. Pot experiment and mapped the chromosomal region
responsible for accumulation . Arsenite remain as the predominant inorganic form found in xylem sap of rice plants
fed with either arsenate or arsenite. Four cultivars were selected and are used in breeding programs and list of
candidate genes on chromosome 6 mapped between markers RZ516 AND RG213.This gene is used for
physiological and molecular mechanism of Arsenic uptake. .bio remediation work was also performed for arsenic
control in rice plants with micorrhizal fungi. and one paper has been given for publication . For Breeding of rice
variety that has low grain arsenic levels or with a grain arsenic being present as less toxic. ldentication of the
chromosomal region responsible for grain and straw arsenic accumulation 101 recombinant inbred lines (RILS)
along with their parents were utilized for phenotypic of two successive years 2015-2017 using AAS followed by
genotyping using thirty nine polymorphic SSR. Four SSR were found to be located on chromosome 1.2.8 and 12
as observed from single point ANOVA Analysis .likewise SSRS linked with arsenic accumulation in straw were
located on chromosome 1,4 and 6

Conclusion And Future Scope:-

Plants are made tolerant to Arsenic, or Arsenic are either made inactive or removed from underground water before
they are absorbed by plants so that we can get arsenic free water and crop for our daily food .the arsenic removed
(residue) can be used for plants as fertilizer for better development of plants . this technique are being used in few
places in India this process is better than the process we used as salicylic acid where Arsenate treatment
significantly enhanced total Fe accumulation in comparison to control plants. However, the most of the accumulated
Fe was localized in the roots. it is evident from present work that SA has reduced the As" induced oxidative stress
and effectively modulated the enzymatic and non-enzymatic antioxidants. SA also played a role in enhancing Asc,
GSH, and PCs in plants subjected to As" stress. SA reduced the As accumulation in shoot and also overcame the As
induced Fe deficiency in shoot. Based on the findings of the present investigation, the following future scope of
studies will be undertaken to carry forward the research further. Microwave assisted extraction studies for arsenic,
water hyacinths with ICP-AES method which will ensure the recovery of the metal ions To study the
bioaccumulation kinetics and toxic effects of As. The aim of this project is to give an overview of the arsenic
contaminant in rice plants and also the mechanism of mitigation of these toxic metals by different method with
application of organic sources like green manure, FYM, BGA, and Azolla in integrated manner technique produces
quality rice grain and more important ecologically and economically favourable yield and as it helps in reduction of
arsenic uptake. Arsenic poisoning is due to repeated exposure to arsenic. compounds like AS Il and ASV .
Improved technigue which helps in reduction of arsenic uptake and produces quality rice grain and more important
ecologically and economically favourable vyield if followed then Even a 10% reduction in rice grain arsenic could
save hundreds of thousands of lives caused due to health problems
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