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.ABSTRACT 

 The  author  wishes  to highlight  the  medicinal benefits of  water hyacinth.Synthesis of liquid organic fertilizer from water hyacinth Phytoremediation of nickel by Salvinia molesta,  Spirodela polyrhiza ,Eichhornia crassipes  and water lettuce from water  offer   good  alternatives.

Microorganisms  which  can  bind  nickel   in their  biomass are discussed

Use  of  adsorbents  derived from plant  biomass sawdust , rice husk, tealeaves  are cheap and  effective similarly  coal based adsorbent CFe  and CMnO2  can be  used  for  nickel though the  kinetics  need to  be  studied . 

INTRODUCTION

Water hyacinth (Eichhornia crassipes) is a free floating freshwater plant of the family Pontederiaceae that has proven to be a significant economic and ecological burden to many sub-tropical and tropical regions of the world. Water hyacinth (Eichhornia crassipes) has been called the world's worst aquatic weed. It is a free floating water plant that is native to South America. It can vary in size from a few inches tall to over three feet. This plant has blue-green leaves, thick stalks and a showy purple or lavender flower. It thrives in tropical regions and in waters that are high in nutrients Its rate of proliferation under certain circumstances is extremely rapid and can spread to cause infestations over large areas of water causing a variety of problems. It grows in mats up to 2 meters thick which can reduce light and oxygen, change water chemistry, affect flora and fauna and cause significant increase in water loss due to evapotranspiration. Water hyacinth originated from the Amazon Basin and was introduced into many parts of the world as an ornamental garden pond plant due to its beauty. It has proliferated in many areas and can now be found in all continents apart from Europe. It is particularly suited to tropical and sub-tropical climates and has become a problem plant in areas of Southern USA, South America, East, West and Southern Africa, South and South East Asia and Australia. Its spread throughout the world has taken place over the last 100 years

MEDICINAL BENEFITS OF WATER HYACINTH
Water hyacinth is a free-floating perennial aquatic plant or hydrophyte. It is found almost everywhere in Bangladesh. The important medicinal benefit of water hyacinth are discussed below-  works as an anti-inflammatory substance
In the Philippines, the combination of lemon juice and hyacinth juice is to treat abscesses. It is applied topically to heal the inflammation.For healthier digestion fried hyacinth beans can really make digestion smooth Traditional Chinese Medicine uses the beans to keep the spleen healthy. The herb is also known to treat diarrhea, nausea, distended stomach, intestinal, worms and flatulence.Controls blood cholesterol. The hypo cholesterollemic properties of hyacinth beans control cholesterol levels in the body. The stem of this plant can be used to treat cholera. Symptoms like nausea and vomiting can be reduced with the help of stir fried hyacinth beans.The leaf extracts of this plant can be mixed with rice flour and turmeric to treat skin problems like eczema.

Water hyacinth (Eichhornia crassipes) makes skin healthy.Many skin care products contain hyacinth. The use of Hyacinth and its antimicrobial, antifungal and antibacterial properties make it the perfect choice for treating many skin disorders. The juice extracted from the pods of the hyacinth plant can be used to heal an inflamed throat as well as ears heals sore throat.Works to treat SDIs (Sexually Transmitted Disease)Sexually transmitted diseases, such as gonorrhea, can be treated with the help of infusions prepared with the leaves of the hyacinth plant.Women can really make use of this plant to get a healthier body! In Kenya, some tribes use this herb to promote lactation. A new mother can consume boiled hyacinth beans to make the most of it. Its flowers, on the other hand, can help women who suffer from irregular periods.
 Water hyacinth (Eichhornia crassipes) is not known for its hair care benefits but it provides the shampoos and conditioners that amazing fragrance to of a fresh flower.

water   hyacinth  treats snake bitesA poultice, prepared with the extracts of the hyacinth bean leaves, can be used to treat snake bites.

LIQUID ORGANIC FERTILIZER FROM WATER HYACINTH
Liquid Organic Fertilizer from Water Hyacinth were administered along with the chemical fertilizer (DAP) to crotalaria ochroleuca vegetables planted in pots and placed in a greenhouse to determine crop responses on water hyacinth applications as fertilizer. Completely Randomized Design (CRD) and a one-way ANOVA technique were used to analyze data.. It was found that at 5% level of significance, one liter water hyacinth sample significantly increased the plant height, number of leaves per plant and the leaf area, of crotalaria ochroleuca vegetable.. This is in line with the findings by Simbarashe, Benard & Precious (2013) that confirmed that liquid water hyacinth contained significantly high N 
HEALTH  HAZARDS  DUE  TO HIGH NICKEL INTAKE-

Heavy  metals Ni ,  As  , Hg , Pb , Cd    act  as  effective  enzymes inhibitors  . The virons  or carcinogenic metals with their tendency for chelation are associated with vitamins; protein and nucleic acid .These metals ions may replace the (ZnII, MgII )from the normal enzyme system or nucleic acid and may alter the structure and function of genetic material resulting in the formation of cancer. It has been shown that specific metals are required for genetic regulation and wrong metal ions,even the essential metal ions in wrong  concentrations can lead to errors resulting in metal carcinogenesis. The fashioned DNA molecule require only deoxy nucleotides and not ribonucleotide be incorporated in to the nucleic acid .The ability of DNA polymerase 1 to distinguish between these two monomers  types has been shown to depend on the nature or the metals used  to activate the enzyme thus the presence of Mg(II) insure incorporation of deoxynucleotides,but Ni (II), Mn(II) and Cr(VI) permits the concurrent incorporation of ribonucleotides Thus the presence of Ni (II), Mn(II) and  Cr(VI) lead to incorporation of the wrong sugar   (Ribonucleotidees) in place of deoxynucleotides in to the nucleic acid with both type of enzyme (RNAand DNA polymerase) carcinogenic metals are suppose to cause error.[Chakrawarti.2003]

Table1 Nickel   in    groundwater   of    industrial  area  of   India    The  industrial  town  of    Kanpur  has  a  many   cotton  textiles  , chrome  leather  tanning  ,  chemical  manufacturing  industries  .  A   survey  was  conducted  and  found   that  in comparision  to  other   industrial  areas  of   India .The   ground water   of    kanpur   city     contains a  very    high  concentration  Ni Table 1 [Ground Water Quality Series 1996-97]   Table 2 Nickel  status  in soils   of   Haryana  state India Table 3 effect  of  Nickel [20-80mg/kg]  contaminated  soil  on   plant  growth    [  Hisar  . Haryana ]  

TABLE  1   NICKEL    IN THE  GROUNDWATER OF  

                      INDUSTRIAL  AREAS   OF  INDIA

            Area                                         mg /l                              Industry

Rourkela ,Bihar                            0.0   - 0.66                         steel

Goa                                              0.10-  0.34                        ore-mining

Himachal Pradesh                         0.013-0.14                      

Uttar Pradesh                                0.01-0.033                      “     “

Kerala                                           0.002-0.004                    “    “

TABLE 2   NICKEL  STATUS  IN SOILS   OF   HARYANA  STATE 

_________________________________________________________

    Range of  Ni    Total  area        %  Area  

                mg/kg                                            km 2                   

              < 0.75                25083.83                          56.79

                 0.75- 1.25        8837.0                              20.00

                 1.25-1.75             5711.1                              12.93

                 1.75-2.25              2596.3                               05.88 

                  >2.25                   1940.3                               04.39

TABLE 3 EFFECT  OF  NICKEL [20- 80mg/kg]  CONTAMINATED  SOIL  ON   GROWTH    [  HISAR  . HARYANA ]

________________________________________________

   Crops                                                %  age   reduction 

_________________________________________________

         Brassica juncia                                                        19.70

         Brassicacarinata                                                      19.40

         Green  gram                                                             5.0

         Pegion pea                                                               12.0

         Black  gram                                                             20.8

         Wheat  grain                                                             37.4

          Barley grain                                                              5.30

BIOSORBENTS FOR  REMOVAL  OF NICKEL  FROM  WATER
Eichhornia crassipes  water  hyacinth,   Spirodela polyrhiza , Tephrosia Purpurea Salvinia molesta can be used for  nickel and other metal removal from water  ,they are effective biosorbents and their performance has been compared with other plant based material Figure 1-8
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RESULTS    

Low  cost    adsorbents  [CMnO2 ] manganese dioxide Figure 1and [CFe]Iron (III)hydroxide impregnated coal  Figure 2 tested for ni [II]  removal  from  water  were  found  good  adsorbents  removed 99.79mg /gm 151.4 mg /gm respectively

Na2CO3 treated  ricehusk was in a column ,bed depth of 30cm loaded Ni 20mg per litre showed 100% removal  at flowrate 11ml per minute in 7-8  hrs  at  pH~6-7 [Figure 3 ]

Activated carbon  from  sawdust  [Figure 4]nickel removal 40 mg /100 mg  AC increases with pH  in the  range 7-10 the maximum adsorption observed might be due to partial  hydrolysis of metal ion due formation  of MOH+  and   M[OH]2 low solubilities of the  hydrolysed metal ion species may be the reason for maximum adsorption in this pH range

2S-COH + M+  ( S-(CO)2M+  +  2H+

S-COH2  2+  + M+   (  S-COM 2+   +  2H+

Ironhexamine treated  sawdust [ Figure5]  here the uptake of Ni decreases with   increase   in  acidity  of  the solution  20gm Ni per gm  MSD

Figure 6 the  aquatic plants Salvinia molesta [mitch] and   Spirodela polyrhiza [schleid] were grown  in metal enriched solution ,the specific growth rate 0.1-0.35g/day each fond absorbs metal ions from the water through the  entire plant and not through the a central root system .The plants were weighed  after 14  days  and  analysed for metal ions both plants  survived  upto 25ppm

Salvinia molesta is  more effective  than Spirodela polyrhiza  removes  78%  from  4ppm  feed  solution  in  a  period 2-6  days  ,the uptake  decreases  to 70%  in 14  days as  plants  become  saturated  Spirodela polyrhiza 55%  in  2-6 days which  decreases  to 30%  in 14 days Hence  Salvinia molesta has higher metal concentration factor . while biomass  growth decreases  at

8ppm  The percentage removal of Ni by leaf powder of  Tephrosia Purpurea at  lower dosage 1.5gm of leaf  58% at 4.5 gm  92.86%  at 50 ppm at 40 rpm  and time 60 minutes

ni [II]  removal  from  water  was   done by  aquatic plants  uptake of Ni upto  5.32 and 7.85 mg/gm dry plant tissue of water  hyacinth  and  water lettuce respectively Figure  7.8water lettuce is  a better option for  nickel than water hyacinth
MICROORGANISMS  WHICH  CAN  BIND  NICKEL   IN THEIR  BIOMASS

TABLE  4  MICROORGANISMS  WHICH  CAN  BIND  NICKEL   IN THEIR  BIOMASS

Microorganism                                                                Site of  binding 

Candida sp                                    Ni                        cell  wall [ mannan-protein layer            

                                                                                    & inner glucan -chitin layer  ]

Cyano bacteria
              “   “

Anabena  ,Nostoc sp                


Arthro bacter ,Klebsilla 

Consortia of bacteria ,

Staphylococcus aureous      

Bacillus lichencforms        Ni , Cu, Fe [III] , Mn , Au .
Cell wall [Teichoic acids 

Bacillus subtilus                 Ni  Fe ,Mn ,Cu , Zn , Mg ,    

                                            Pb                                    
Cell wall [Peptidoglyan]

Metal   accumulation  by  micro organisms environmental  scientists and engineers try  to utilize  this property  of   bio accumulation  for  monitoring   metal  pollution as  well  as   removal \ recovery  of   property  of   bio accumulation  for    metals  from   natural  and   waste waters . table  6   microorganisms  which  can  bind  nickel   in their biomass

DISCUSSION 
Use  of  adsorbents  derived from plant  biomass sawdust , rice husk, tealeaves  are cheap and  effective similarly  coal based adsorbent CFe  and CMnO2  can be  used  for  nickel though the  kinetics  need to  be  studied . Phytoremediation of nickel by Salvinia molesta,  Spirodela polyrhiza ,Eichhornia crassipes  and water lettuce from water  offer   good  alternatives.
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FIGURE  7    Ni[II]  REMOVAL  BY  WATER  LETTUCE  , 
 PISTIA     STRATIOTES
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