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ABSTRACT

This investigation was aimed to screen stress tolerance of Vigna radiate,
Vigna mungo and Vigna unguiculata by using media containing sucrose
and NaCl and modification with Kinetin (KN) and IndoleAceticAcid (I1AA).
Germination of seeds was observed and biochemical effect was observed
by estimation of that amino acids, proline and carbohydrates. It was clear
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that, the present studies, plant tissue culture technique have enormous
potential for the improvement of food crops and that plant tissue culture

can equip it with resistance to saline environment.
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INTRODUCTION

Thisisafact that onethird of Indian populationis
living below the poverty lineand 80% of itstotal popu-
lationrelayson agriculturefor their livelihood. Agricul-
tureisthemain stay of devel oping country, most of the
devel oping country suffer set back dueto unpredict-
able monsoon and various stresseswith acontinuous
increasein human population, agricultureisbeing forced
into marginally producing areas. Additionally many de-
veloping countriesarewitnessing agradual declinein
per capitafood production. Most of the world food
grainssurplusisin devel oping countriesthefood im-
portshave becomemorein devel oping countries.

Pant growth and devel opment aregreetly influenced
by various environmental factors such astemperature,
light, water and nutrient avail ability! variationsinthese
factorsthat adversdly affect plant growth and devel op-
ment aretermed as abiotic stresses. These stress con-

ditionsdramatically reduce crop productivity. There-
fore, thereisapressing need to make plantsmoretol-
erant to such conditiong®. Improvement of stresstol-
erance by genetic engineering.

Some of the stresses encountered by plants are
drought, sdlinity, highand low temperatures, ultraviol et
radiation, excessor insufficient light, heavy metd toxic-
ity, air pollution, anoxia, ozoneetc”*4,

Most abiotic stresses such as salt, extreme tem-
peratureand drought (osmotic stresses) eventudly cause
cellular dehydration and therefore, the responses of
plantsto these stresses overlap to some extent!. Un-
der these conditions plantstry to maintain water con-
tent by accumulating various sol utesthat are non-toxic
and do not interferewith plant processesand arethere-
fore, called compatibl e solutes*t, Some of the com-
patible sol utesarefructans, treha ose, polyals, glycine-
betaineand proline. Polyamines, dthougharenot strictly
compatible solutes, have been shownto play apivota
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rolein plant stress adaptation™.

Plant programmed cell death: acommon way to
die and reported that the sugar and abscisic acid re-
sponse pathways control three developmental pro-
cesses. Seed devel opment, germination and seedling
growth, Theeffects of ABA and sugar concentration
on developmental processeshavedemonstrated inter-
actions between signaling pathwaysthat can be addi-
tive, antagonistic or synergistic, depending onthe pro-
cess, and concentration and chemica form of thesugar
signalg¥. Fructans(Polyfructosylsucroses) functionas
no structura storage carbohydratesin someimportant
cropssuch aswheat and barleyt®. Fructansare synthe-
sized in thevacuole from sucrose by the action of 2-
fructosyl transferases. Fructans also play arole in
drought and cold tolerance asthey are solubleand can
contributeto the osmolarity of thecel1®.

Speciesgrowing in sulfate containing soil synthe-
sizecholine-O-Sulfate, 3-a anine-betaine accumul ates
in speciesgrown under saline conditions, and praline-
derived betainesareaccumul ated by speciesgrowing
indry environments. It isnot yet known why different
abiotic conditionsshould favor theaccumulation of dif-
ferent osmolytesin membersof onefamily?.

Stress physiology have shownthat theremay bea
considerable overlap in the responses to different
stresses, for example, the antifungal chitinases and
glucanasestypicd of biotic stressresponses?, and aso
foundin responseto cold stresswherethey function as
antifreeze proteing™. Similarly, heat shock proteinsare
widey encounteredin different stressresponses®. This
hasled to the concept of stresscrosstolerancewhereit
has been shown that exposureto, oxidative stressmay
result in toleranceto pathogen stress?.

MATERIALSAND METHODS

Plant material used

Threedifferent typesof legumeplantsvignaradiata
(green gram,var.PS16) vigna mungo (black
gram.var.T.9) and vigna unguiculata (cow pea, var.
mysore long) were used for the study of salt
tolerance.vigna rdiata, vigna mungo and vigna
unguicul atawere obtai ned from mahyco seeds com-
pany. The seedsof their plantswere subjected to dif-
ferent salt concentration to test for their salt tolerance
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and growth regulator to check if thereisincreasein
growth dongwith sat. The seedswerefirst germinated
under water soaked conditionsand with different salt
concentrationto check thesalt tolerance. Later the seeds
weregerminated in M S mediacontai ning sucroseand
sdt and sucrose, salt and growth regulators.

Preparation of salt solutions

Thethreedifferent seedswere subjected to differ-
ent salt concentration, which werepreparedin thefol-
lowing manner, molecular wei ght of NaCl=54.8gm.

Amount of salt  Volume (ml) Concentration
58.4gm 1000 1M or 1000mM
5.8gm 100 1M or 1000mM

0.365gm 250 25mM
0.73gm 250 50 mM
1.095gm 250 75mM
1.46 gm 250 100 mM

About 0.365gm of NaCl wasweighed and added
to 250ml of mediaat therate of 25mM concentration.
DissolvetheNaCl and dispense about 30ml of medium
to each culture bottle. Closethe bottlewith acap and
label them for thetype of medium.

Preparation of kinetin (KN)

From the Img/ml of Kinetin stock, different dilu-
tionweremadein thefollowing order.

Calculation for

Sl. Sucrose Kinetin Vmogr:;er:f amount of KN to be
no. (mg/L) (mL) added to 100mL
media
1 200% 001 100 Stock solution of KN =
Img/mL
0.001ml to 100ml of
0,
2 200% 0.05 100 medium = 0.01mg/L
3 200% 01 100 0.1ml to 100 ml of

medium = 1.0mg/L

Preparation of indoleaceticacid(IAA)

From the Img/ml of IndoleAceticAcid stock, dif-
ferent dilutionweremadeinthefollowing order.

Calculation for

Volume of
IAA . amount of |AA to
Si.no. Sucrose o m(eIS]Lu)m be added to 100mL
media
Stock Solution of
0,
1 200% 0.01 100 IAA = Img/mi
0.001 ml to 100ml of
0,
2 200% 0.05 100 medium = 0.01mg/L
3 200% 01 100 0.1ml to 100 ml of

medium = 1.0mg/L
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Establishment of seed culture

Theexperiments conductedin plant tissue culture
require certain parameters such as healthy seeds, ster-
ilized environment like Laminar Air Flow cabinet and
hygenic culture room. Around 80-100 normal and
healthy looking seedswere sdlected

Cleanthe LAF platformwith 80%ethanol. All the
requirementslike culture mediaHgCl., DDW, empty
conical flasks; culture tubesetc. weretransferred to
LAF. Closed thedoor of LAF and put onthe UV tube
toerilizethemfor 45 minutes. Inthemeantime hedthy
seedswere sorted out from the provided black gram
seeds, to carry out the experiment. The seeds are
washed under the running tap water, for about 15-20
minutesin order to remove dust and other contaminat-
ing particlesadhered to the seeds. Surfacedisinfected
the seeds by treating with 4% Savlon aong with 3-4
drops of Tween-20 by vigorous shaking for about 10-
15 minutes. The Seedswerewashed again under run-
ning tap water in order to removethetracesof surfac-
tants. Further sterilization was conducted intheLAF
hood.

After 45 minutesof sterilization put off the UV tube,
smultaneoudy put ontheair and light and open the door
of LAF chamber. The LAF chamber wasarranged for
efficient working by keeping thethingsin right places
and making sufficient room for work. Again working
platform was swabbed and handswere swabbed with
70% ethanol. The seeds were brought to LAF hood
for further erilization. The seedsweretransferredtoa
sterile conical flask and given ashort rinsewith 70%
ethanol for about 60 seconds to remove the organic

layer on the surface of the ex plant in order to make
them compl etdly freefrom microorganisms. Decanted
the ethanol and collected them in abrown bottlefor
other use. Immediately the seedsweretrested with 0.05
% HQgCl, for 12-15 minuteswith vigorous shaking in
order to completely sterilizethem and makethem free
from contamination. The HgCl, is decanted and then
the seedswere washed 4-5 timeswith steriledouble
distilled water. Now the seedsarecompl etely sterilized
and are ready for inoculation. Put on the burner and
warmthe collar of the culture bottle. The culturebottle
was opened keeping the neck closetotheflame. About
8-10 sterileseedswere sel ected from the conical flask,
using asterileforcepsinoculated onthemedia Thefor-
cepswere sterilized with the glass bead sterilizer and
cooled in ethanol before use. Closed thelid of the cul-
turebottle, showed it over theflame. Thebottleswere
label ed specifying the name, date, and culture. Once
theinoculation was done, al the culturesweretrans-
ferredtoawe | maintained cultureroomfor incubation.

All theculturebottlesareincubated a uniform stan-
dard condition of temperature, humidity, and photope-
riod. Any large variation of theseconditionsdrasticaly
affectstheinvitro regeneration of explants.Theculture
roomisset at astandard temperature of 25+2°C and
60-65% relative humidity. The culturewereincubated
under 16hrsphotoperiod provided withwhitecoal, fluo-
rescent tubelightsfrom adistance of 30-35cm receiv-
ing about 3000-5000 LUX light intengity.

RESULTSAND DISCUSSION

Effect of Kinetin on ger mination of Vignaradiata, Vignamungo and Vigna unguiculatain M Smedia containing 2% sucrose

and 25mM NaCl
Concentration used Frquency of Average shoot Average Fresh weight
Gram Used ; ; Kinetinin  growthin% lengthincm "0t !ength ingm
Sucrosein % Nacl in mM mg/Lr 9 o leng incm g
0.01KN 100 % 10 4 0.51
Vignaradiata 2% 25mM 0.05KN 100 % 11 45 0.68
0.1KN 100 % 9 35 0.42
0.01KN 100 % 10.5 25 1.48
Vigna mungo 2% 25mM 0.05 KN 66 % 9.5 2 131
0.1KN - - - -
0.01KN 100 % 11 4 0.52
Vignaunguiculata 2% 25 mM 0.05KN 100 % 3 35 0.28
0.1 KN 100 % 11 4.4 0.57

Discussion: In MS media containing different concentrations of growth regulator is found suitable for the germination of the
seeds of all the three varieties at the salt concentration of 25mM.Vigna radiata showed highest tolerance at 0.05mg/L and Vigna
unguiculata Showed highest tolerance at the concentration of 0. mg/L. whereas Vigna mungo Showed less tolerance
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Effect of Kinetin on ger mination of Vignaradiata, Vignamungo and Vigna unguiculatain M Smedia containing 2% sucrose
and 50mM NaCl

Gram used Concentration used Frquency of Averageshoot Averageroot Fresh weight

Sucrosein% NaclinmM  Kinetininmg/L  growthin%  lengthincm  lengthincm ingm

0.01 KN 100 % 10 4 0.51

Vigna radiata 2% 50 mM 0.05KN 100 % 11 45 0.68

0.1KN 100 % 9 35 0.42

0.01 KN 100 % 105 25 1.48

Vigna mungo 2% 50 mM 0.05 KN 66 % 9.5 2 131
0.1KN - - - -

0.01 KN 100 % 11 4 0.52

Vigna unguiculata 2% 50 mM 0.05 KN 100 % 3 35 0.28

0.1KN 100 % 11 4.4 0.57

Discussion : In MS media containing different concentrations of growth regulator is found suitable for the germination of the
seeds of all the three varieties at the salt concentration of 25mM.Vigna radiata showed highest tolerance at 0.05mg/L and Vigna
unguiculata Showed highest tolerance at the concentration of 0. mg/L. whereas Vigna mungo Showed less tolerance

Effect of Kinetin on ger mination of Vignaradiata, Vignamungo and Vigna unguiculatain M Smedia containing 2% sucrose
and 75mM NaCl

Gram Concentration used Frquency of Averageshoot Averageroot Fresh weight
used Sucrosein% NaclinmM  Kinegtininmg/L  growthin%  lengthincm  lengthin cm ingm
0.01 KN 100 % 75 6.5 0.34
Vigna radiata 2% 75 mM 0.05 KN 66 % 6 4 0.39

0.1KN - % -- -- --

0.01 KN 100 % 2 45 0.15
Vigna mungo 2% 75 mM 0.05 KN 100 % 6 45 0.25
0.1KN 100 % 7 3 0.35
Vigna 0.01 KN 33% 35 25 054
unguiculata 2% 75 mM 0.05 KN 66 % 10 2 0.68
0.1KN 100 % 3 15 0.52

Discussion : Vigna mungo showed highest tolerance at 0.05mg/L of kinetin at 75mM where as Vigna unguiculata and Vigna radiata
showed less tolerance at the same concentration

Effect of Kinetin on ger mination of Vignaradiata, Vignamungo and Vigna unguiculatain M Smedia containing 2% sucrose
and 100mM NaCl

Gram used Concentration used Frquency of  Averageshoot Averageroot Fresh weightin
Sucrosein % NaclinmM  Kinetininmg/L  growth in % length in cm length in cm gm
0.01 KN 100 % 4 4 0.25
Vigna radiata 2% 100 mM 0.05KN 33% 15 25 0.36
0.1KN 100 % 23 25 0.40
0.01 KN 100 % 2 25 0.34
Vigna mungo 2% 100 mM 0.05 KN 66 % 25 2 0.95

0.1KN - % - -- -

Vigna 0.01 KN 100 % 7 4.5 0.32
unguiculata 2% 100 mM 0.05KN 66 % 3 25 0.25
0.1KN 100 % 4 1 0.26

Discussion :Vigna unguiculata showed highest tolerance at 0.01mg/L at 100mM where as Vigna radiata and Vigna mungo showed less
tolerance

Effect of | AA on germination of Vignaradiata, Vigna mungo and Vignaunguiculatain M Smedia containing 2% sucroseand
25mM NaCl

Gram used Concentration used Frquency of Averageshoot  Averageroot Fresh weightin
Sucrosein% NaclinmM IAAinmg/L  growthin % lengthin cm length in cm gm
100 % 1.85 2 0.29
) ' 0.051AA
0, - - - -
Vigna radiate 2% 25mM 10I1AA J J J J
0.011AA 100 % 6.5 2.25 0.71
Vigna mungo 2% 25mM 0.051AA - - - -
0.11AA 33% 8 1 0.55
) 0.01 1AA - -
Vigna
; 2% 25mM 0.051AA 66.66% 3.00
unguiculata 0.1 1AA X 9.65 ) 0.37

Discussion :Vigna unguiculata showed highest tolerance at 0.05mg/L at 25mM where as Vigna radiata and Vigna mungo showed less
tolerance
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Effect of | AA on germination of Vignaradiata, Vigna mungo and Vignaunguiculatain M Smedia containing 2% sucroseand
50mM NaCl

Gram used Concentration used Frquency of  Averageshoot Averageroot Fresh weight

Sucrosein % NaclinmM 1AAinmg/L  growthin % lengthincm  lengthincm in gm

0.011AA 100 % 9.65 5.15 0.5

Vignaradiata 2% 50 mM 0.051AA 100 % 6.75 3 0.45
0.11AA 100% 6.25 2 0.46

0.01 1AA 33% 6.2 3 0.55

Vignamungo 2% 50 mM 0.051AA 100 % 105 4 0.86
0.11AA 66 % 4.25 2 0.85

Vigna I1AA 100 % 4.1 3.55 0.43
unguiculata 2% 50mM 0.051AA 100 % 4.25 3 0.44
0.11AA 100 % 8.4 3.25 0.43

Discussion :Vigna mungo showed highest tolerance at 0.05mg/L at 50mM where as Vigna unguiculata and Vigna radiata showed less
tolerance
Effect of | AA on germination of Vignaradiata, Vigna mungo and Vignaunguiculatain M Smedia containing 2% sucroseand

75mM NaCl

Gram used Concentration used Frquency of Averageshoot Averageroot Freshweightin
Sucrosein% NaclinmM  1AAin mg/L growth in % lengthincm  lengthin cm gm
0.01 IAA 100 % 6 5.2 0.55
Vigna radiata 2% 75 mM 0.051AA 100 % 4 25 0.39
0.11AA 100% 55 25 0.32
0.01 1AA 100 % 5 6.25 1.05
Vigna mungo 2% 75 mM 0.051AA 66 % 1.50 2.25 0.47
0.11AA - % -- - --

Vigna IAA 66.66 % 3.75 3.65 0.39
unguiculata 2% 75mM 0.051AA 100 % 5.9 35 0.35
0.11AA 100 % 4.25 2.25 0.30

Discussion : Vigna radiata showed highest tolerance at 0.0lmg/L at 75mM where as Vigha unguiculata and vigna mungo showed less
tolerance
Effect of | AA on germination of Vignaradiata, Vigna mungo and Vignaunguiculatain M Smedia containing 2% sucroseand

100mM NaCl

Gram used Concentration used Frquency of  Averageshoot Averageroot Fresh weightin
Sucrosein% NaclinmM  1AAinmg/Lr  growthin % lengthincm  lengthin cm gm

0.011AA 100 % 45 39 0.36
Vigna radiata 2% 100mM 0.051AA 100 % 25 25 0.30
0.11AA 100% 25 2.25 0.36
0.011AA 100 % 75 6.5 141
Vigna mungo 2% 100mM 0.051AA 66 % 2.25 29 0.83
0.11AA 66 % 2.25 2.75 0.47
Vigna IAA 100 % 325 4.25 0.34
unguiculata 2% 100mM 0.051AA 100 % 4 35 0.28
0.11AA 100 % 5 3 0.36

Discussion : Vigna mungo showed highest tolerance at 0.01mg/L at 100mM where as Vigna unguiculata and vigna radiata showed less
tolerance
Effect of salt(NaCl) concentration on germination of Vigna radiata, Vigna mungo and Vigna unguiculatain M Smedia

containing 2% sucrose on 9" day

Veritiesused No. of days Sucrosein % Conc of Nacl in mM Frquency of - Averageshoot ~Averageroot Fresh weight in

ger mination length in cm length in cm gm

2 25 mM 100 % 10.05 7.3 0.56

) ) th 2 50 mM 100 % 9.6 7 0.42
Vignaradiata 97 Day 2 75mM 100 % 7.8 5.2 0.39
2 100 mM 83.33 % 4.3 6 0.36
2 25 mM 83 % 9 9.05 0.31
Vigna mungo 9" Day 2 50 mM 100 % 10.5 10.75 0.45
2 75 mM 100 % 7 6.5 0.35
2 100 mM 100 % 6.45 6 0.31
2 25 mM 66 % 10 7 0.55
Vigna 9" Day 2 50 mM 100 % 13 9 1.35
unguiculata 2 75 mM 33% 9 5 0.75
2 100 mM 83 % 9.5 5 121

Discussion :In MS media containing 2 % sucrose was found suitable to all 3 verities of seeds to germinate properly. Vigna unguiculata
shows highest tolerance in 50mM of salt concentration where as Vigna radiata and vigna mungo shows less tolerance
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From theaboveresult it isclear that 2 % sucrose containing different concentration of NaCl givesmaximum

growthfor al the 3 varieties of seeds.

Effect of salt(NaCl) concentration on germination of Vigna radiata, Vigna mungo and Vigna unguiculatain M Smedia

containing 2% sucrose on 16" day

Veritiesused No, of days Sucrosein % Conc of Nacl in Frqugncy of Averagg shoot Averagg root Freshweightin
mM germination lengthin cm lengthin cm gm
2 25mM 100 % 13.25 8 0.72
i ) th 2 50 mM 100 % 15.25 9.2 0.84
Vignaradiata 167 Day 2 75 mM 100 % 10 8 0.67
2 100 mM 100 % 14 9.25 0.74
2 25mM 100 % 119 135 0.63
Vignamungo 16" Day 2 50 mM 100 % 11.35 11.75 1.0
2 75 mM 100 % 8.4 8 0.42
2 100 mM 100 % 135 12 0.82
2 25mM 100 % 155 51 114
Vigna 16 Day 2 50 mM 100 % 12 75 1.32
unguiculata 2 75 mM 100 % 14 45 0.88
2 100 mM 100 % 14 4 1.35

Discussion : From the above result it is clear that Vigna unguiculata shows highest tolerance in 25mM of salt concentration of NaCl

where as Vignha radiata and vigna mungo shows less tolerance

Effect of salt(NaCl) concentration on germination of Vigna radiata, Vigna mungo and Vigna unguiculatain M S media

containing 2% sucrose on 24™" day

Veritiesused No. of days Sucrosein % Conc of Nacl in Frqugncy of Averaggshoot Averaggroot Fresh weight in
mM germination lengthin cm lengthin cm gm
2 25 mM 100 % 25 185 150
) . th 2 50 mM 100 % 285 20 1.79
Vignaradiata 247 Day 2 75 mM 100 % 195 13 0.66
2 100 mM 100 % 145 16.5 0.86
2 25 mM 100 % 8.5 8.7 0.45
Vignamungo 24" Day 2 50 mM 100 % 105 11 0.58
2 75 mM 100 % 115 8.5 0.45
2 100 mM 100 % 125 8.5 0.85
2 25 mM 100 % 15 8.5 1.08
Vigna 24 Day 2 50 mM 100 % 16 45 1.06
unguiculata 2 75 mM 100 % 16.5 10.3 1.19
2 100 mM 100 % 14 7 1.29

Discussion : From the above result it is clear that Vigna radiata shows highest tolerance in 50mM of salt concentration of NaCl

where as Vigna unguiculata and vigna mungo shows less tolerance

Estimation of prolinefor 9 day, 16" day and 24"
day of vigna radiata

Vignaradiata(Green gram) seedsweretaken and
germinated indifferent NaCl concentrationsin 2% Su-
crose containing Murashige and Skoog media. The
seeds germinated with in 2 days and the plantlets so
obtained were used for estimation of prainefor the 9™
16" and 24" day. The seeds of the above obtained
plantletsweretaken and proline estimationisdone us-
ing the protocol mentioned in methods. Theconcentra:
tions of proline were extrapolated using a standard
TABLE and the values obtained on the 9™, 16" and
24" day were compared to check for gain/loss of tol-
erance.

Conc. of salts 9" Day 16™ Day 24" Day
25 mM 0.129 0.117 0.024
50 mM 0.134 0.026 0.080
75 mM 0.198 0.039 0.090
100 mM 0.104 0.023 0.031

Inthe 9" day, the proline content of greengramis
inincreasing state asthe salt concentration of NaCl in-
creases. In 16" day asthe salt concentration increases
thereisadecreasein prolinecontent. In 24" day asthe
sdt concentration increasesthereisincreasein 50mM
and 75mM of NaCl but thereisadecreasein 25mM
and 100 mM of NaCl indicatingloss of tolerance.From
theaboveresultitisclear that thereisgainor build up
of salt tolerance by green gram asthe concentration of
sdtincreases.It hasgained moreamino acid at 100 mM
of NaCl on 9" day.

Estimation of prolinefor 9" day, 16" day and 24"
day of vigna mungo

Vigna mungo (Black gram) seedsweretaken and
germinated in different NaCl concentrationsin 2% Su-
crose containing Murashige and Skoog media. The
seeds germinated with in 2 days and the plantlets so
obtained were used for estimation of pralinefor the 9™,
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16" and 24" day. The seeds of the above obtained
plantletsweretaken and proline estimationisdone us-
ing the protocol mentioned in methods. The concentra:
tions of proline were extrapolated using a standard
TABLE and the values obtained on the 9™, 16" and
24" day were compared to check for gain/loss of tol-
erance.

Conc. of salts 9" Day 16" Day 24" Day
25 mM 0.198 0.09 0.110
50 mM 0.342 0.07 0.025
75 mM 0.206 0.103 0.045
100 mM 0.090 0.060 0.014

In the 9" day, the proline content of black gram
thereisgradud decreaseat 25mM 75mM and 100mM
of NaCl concentration but increasesin 50mM concen-
tration.. In 16" day asthe salt concentration increases
thereisasteady increasein 25mM and 75mM but de-
creasein 50mM and 100mM. In 24" day asthe salt
concentration increasesthereisalossof proline con-
tentin 50mM, 75mM and 100mM concentrationFrom
theabove TABLE itisclear that thereisagain of salt
tolerance by ablack gram a 25mM of NaCl concentra-
tion at 24" day.

Estimation of prolinefor 9" day, 16" day and 24"
day of vigna unguiculata

Vigna unguiculata (cow pea) seeds were taken
and germinated in different NaCl concentrationsin 2%
Sucrose containing M urashigeand Skoog media. The
seeds germinated with in 2 days and the plantlets so
obtai ned were used for estimation of pralinefor the 9™,
16" and 24" day. The seeds of the above obtained
plantletsweretaken and proline estimationisdone us-
ing the protocol mentioned in methods. Theconcentra:
tions of proline were extrapolated using a standard
TABLE and the values obtained on the 9™, 16" and
24" day were compared to check for gain/lossof tol-
erance.

Conc. of salts 9" Day 16" Day 24" Day
25 mM 0.487 0.143 0.110
50 mM 0.502 0.170 0.126
75 mM 0.462 0.141 0.036
100 mM 0.572 0.188 0.008

Inthe 9™ day, the proline content of cow peaisin
steady state asthe salt concentration of NaCl increases.
In 16" day asthesalt concentrationincreasesthereisa
steady increasein amino acid content. In 24" day.as
the st concentrationincreasesthereisalossof proline
content. Asaresult thereisagain of sat tolerance by

cow peaat 100 mM of NaCl at 16" day.

Estimation of amino acid for 9" day, 16" day and
24" day of vignaradiate

Vignaradiata (Green gram) seedsweretaken and
germinated in different NaCl concentrationsin 2% Su-
crose containing Murashige and Skoog media. The
seeds germinated with in 2 days and the plantlets so
obtai ned were used for estimation of FreeAminoAc-
idsonthe 9", 16" and 24" day. The seeds of theabove
obtai ned, plantletsweretaken and Total FreeAmino
Acidsestimationisdoneusing the protocol mentioned
inmethods. Theconcentrationsof freeamino acidswere
extrapolated using astandard TABLE and thevalues
obtained on the 9" 16" and 24" day were compared to

check for gain/lossof tolerance.
Conc. of salts 9" Day 16" Day 24" Day
25mM 0.54 0.547 0.48
50 mM 0.35 0.372 0.817
75 mM 0.55 0.563 1.035
100 mM 0.55 0.562 0.905

Inthe 9" day, thetotal free amino acids content of
greengramisin steady state asthe salt concentration of
NaCl increases. In 16" day as the salt concentration
increasesthereisasteady decreaseinamino acid con-
tent. In 24" day asthe salt concentrationincreasesthere
isagainof amino acid content.Asaresult thereisagain
of salt tolerance by green gram at 75 mM of NaCl at
24" day

Estimation of amino acid for 9" day, 16" day and
24" day of vigna mungo

Vigna mungo (Black gram) seedsweretaken and
germinated in different NaCl concentrationsin 2% Su-
crose containing Murashige and Skoog media. The
seeds germinated with in 2 days and the plantlets so
obta ned were used for estimation of FreeAminoAc-
idsonthe 9", 16" and 24" day. The seeds of theabove
obtained, plantletsweretaken and Total FreeAmino
Acidsestimationisdoneusing the protocol mentioned
inmethods. Theconcentrationsof freeaminoacidswere
extrapolated using astandard TABLE andthevaues
obtained on the 9" 16" and 24" day were compared to

check for gain/lossof tolerance.
Conc. of salts 9" Day 16™ Day 24" Day
25 mM 0.355 0.51 0.525
50 mM 0.445 0.60 0.62
75 mM 0.58 0.45 0.8
100 mM 0.31 0.575 0.64
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Inthe 9" day, thetotal free amino acids content of
black gram gradually increases asthe salt concentra-
tion of NaCl increases but decreasesin 100mM con-
centration. In 16" day asthe sdt concentrationincreases
thereisasteady increasein amino acid content. In 24"
day asthesat concentration increasesthereisagain of
ammo acid content at 75mM of NaCl.From theabove
TABLE, itisclear thereisabuilding up of sdt tolerance
by black gram at 75mM of NaCl at 24" day.

Estimation of amino acid for 9" day, 16" day and
24" day of vigna unguiculata

Vigna unguiculata (cow pea) seeds were taken
and germinatedin different NaCl concentrationsin 2%
Sucrose containing M urashigeand Skoog media. The
seeds germinated with in 2 days and the plantlets so
obtained wereused for estimation of carbohydrateson
the 9", 16" and 24™ day. The seeds of the above ob-
tained plantletsweretaken and carbohydrates estima-
tionisdone using the protocol mentioned in methods.
The concentrations of carbohydrateswere extrapol ated
using astandard TABLE and the values obtained on
the 9, 16" and 24" day were compared to check for
gain/lossof tolerance.

Conc. Of salts 9" Day 16" Day 24" Day
25mM 0.515 1.295 0.68
50 mM 0.675 1.21 0.495
75mM 0.77 0.87 0.645
100 mM 0.57 0.945 1.05

Inthe 9" day, thetotal free amino acids content of
green gramincreasesasthe salt concentration of NaCl
increasesand thereislittle decreaseat 100mM NaCl.
In 16" day asthe salt concentration increasesthereis
gradua decreaseinamino acid content but it gainsmore
toleranceat 2mM NaCl. In 24" day asthe salt concen-
tration increases there is a gain of amino acid
content.Fromtheabove TABLE, itisclear that thereis
again of sat tolerance by cow peaat 25 mM of NaCl
a 16" day.

Estimation of carbohydratesfor 9" day, 16" day
and 24" day of vignaradiata

Vignaradiata (Green gram) seedsweretaken and
germinated in different NaCl concentrationsin 2% Su-
crose containing Murashige and Skoog media. The
seeds germinated with in 2 days and the plantlets so
obtai ned wereused for estimation of carbohydrateson
the 9" 16" and 24" day. The seeds of the above ob-
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tained plantletsweretaken and carbohydrates estima-
tionisdoneusing the protocol mentioned in methods.
Theconcentrationsof carbohydrateswereextrapol ated
using astandard TABLE and the values obtained on
the 9", 16" and 24 day were compared to check for
gain/lossof tolerance.

Conc. Of salts 9" Day 16" Day 24" Day
25mM 0.18 0.335 0.250
50 mM 0.072 0.22 0.227
75 mM 0.135 0.235 0.168
100 mM 0.115 0.155 0.122

Inthe 9" day, the carbohydrates content of green
gram decreases asthe salt concentration of NaCl in-
creases. In 16" day asthe salt concentration increases
thereisdecreasein carbohydrates and thereisamore
gain of carbohydrates content at 25mM of NaCl. In
24'" daysthe salt concentration increasesthereis de-
crease in carbohydrates content.From the above
TABLE itisclear that thereisbuilding up of sat toler-
ance at 25mM of NaCl at 16" day.

Estimation of carbohydratesfor 9" day, 16" day
and 24" day of vigna mungo

Vigna mungo (Black gram) seedsweretaken and
germinated in different NaCl concentrationsin 2% Su-
crose containing Murashige and Skoog media. The
seeds germinated with in 2 days and the plantlets so
obtained were used for estimation of carbohydrateson
the 9" 16" and 24" day. The seeds of the above ob-
tained plantletsweretaken and carbohydrates estima-
tionisdoneusing the protocol mentioned in methods.
Theconcentrationsof carbohydrateswereextrapol ated
using astandard TABLE and the values obtained on
the 9", 16" and 24 day were compared to check for
gain/lossof tolerance.

Conc.ofsalts 9"Day 16" Day 24" Day
25 mM 0.12 0.09 0.13
50 mM 0.21 0.09 0.115
75 mM 0.17 0.138 0.08
100 mM 0.2 0.159 0.07

Inthe 9" day, thereisincreasein carbohydrates at
50mM, 100mM of NaCl thereisadight decrease at
25mM and 75mM of NaCl.In 16" day asthe salt con-
centration increasesthereisasteady increasein carbo-
hydrate content. In 24" day asthe salt concentrationin-
creasesthereisalossof carbohydrate content. Fromthe
above TABLE tisclear that thereisbuilding up of st
tolerance at 50mM and 100mM of NaCl at 9" day.
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Estimation of carbohydratesfor 9" day, 16" day
and 24" day of vigna unguiculata

Vigna unguiculata (cow pea) seeds were taken
and germinatedin different NaCl concentrationsin 2%
Sucrose containing M urashigeand Skoog media. The
seeds germinated with in 2 days and the plantlets so
obtai ned wereused for estimation of carbohydrateson
the 9" 16" and 24" day. The seeds of the above ob-
tained plantletswere taken and carbohydrates estima-
tionisdone using the protocol mentioned in methods.
The concentrations of carbohydrateswere extrapol ated
using astandard TABLE and the values obtained on
the 9", 16" and 24" day were compared to check for
gain/lossof tolerance.

Conc. of salts 9" Day 16™ Day 24" Day
25 mM 0.185 0.14 0.13
50 mM 0.17 0.225 0.194
75 mM 0.185 0.135 0.15
100 mM 0.4 0.15 0.28

In the 9" day, the carbohydrate content of cow
pea is more at 100mM of NaCl and decreases at
25mM, 50mM and 75mM of NaCl. In 16" day asthe
sdt concentration increasesthereisasteady decrease
in carbohydrate content. In 24™ day as the salt con-
centration increasesthereisasteady decrease of car-
bohydrate content. From theabove TABLE, itisclear
that thereisbuilding up of salt toleranceat 100mM of
NaCl at 9" day.

CONCLUSION

In conclusion we can say that the strategies and
protocol wefollowedin the present study gaveagood
insght for theimprovement of different pul secropsfor
sinity toleranceand thefollowing condusion havebeen
drawn.

Vigna-radiata growswell in MS mediasupple-
mented with 2% sucrose.In mediacontai ning sucrose
and salt Vignaradiata growswell in 50mM of NaCl
at 24" Day.Media containing 2% sucrose, NaCl salt
and growth regulator, Vigna radiate showshightoler-
anceat O.05mg/It of KN and 0.01mg/It of IAA. Pro-
line content was maximum at 100mM indicating high
leve of toleranceat 9" day.Freeamino acidsarefound
tobemaximumat 75mM indicating highlevd of toler-
ance at 24" day Carbohydrates are found to be maxi-
mumat 25mM indicating highlevel of tolerancea 16"

day.

Vigna mango grows well in MS media supple-
mented with 2% sucrose.In mediacontaining sucrose
and salt Vigna mungo growswell in 100mM of NaCl
at 16" Day.Mediacontaining 2% sucrose, NaCl salt
and growth regulator. Vigna mungo showshightoler-
anceat 0.01mg/L of KN and 0.01mg/L of IAA.Proline
content wasmaximum at 25mM indicating highleve of
tolerance at 24" day.Free amino acidsarefoundto be
maximumat 75mM indicating highleve of toleranceat
24" day.Carbohydrates are found to be maximum at
50mM indicating highlevel of toleranceat 9" day.

Vigna unguiculata grows well in MS media
supplemented with 2% sucrose. In mediacontaining
sucrose and salt Vigna unguiculata grows well in
75mM of NaCl at 24" day.For media containing 2%
sucrose, NaCl salt and growth regulator, Vigna
unguiculata shows high tolerance at 0.01lmg/It and
0.1mg/L of KN and 0.01mg/It of IAA.Proline content
wasmaximumat 100mM indicatinghighlevd of tolerance
at 16" day.Free amino acidsarefound to be maximum
at 25mM indicating high level of tolerance at 16"
day.Carbohydrates are found to be maximum at
100mM indicating highlevel of toleranceat 9" day.
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