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ABSTRACT

Influence of BaCl reatment on activity of peroxsdese (E.C.EC 1.00.1.7T)p and
catalase (E. C.1.11.1.6) im the aitached and deached leal’ segments and leachaie of
Cieer ariuneium L ev Chafa has been stodied. Sodium chlonde salimity cavsed decline in
peromidase activity i aitached and detached leaves along with leachsie. Salinity also
caused stimulstion of catalese sctivity maore pronounced in leaves and leachate of
detached pare as compared to antsched leaves. But as time period exnends activity goes
on decrensing in both leaf and keachsie. These observations indicate that membmne
iniegrity of peroxidase showes more effect in keaching of protein n sumounding madism
than camlase as there are membrane bound enzymes resuls in kigher perocidase

activity than cetalase in bothoases.
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L INTRODUCTION

Amang the environmenial stresses salimisation of soils has become & problem of
great concentration for the agronomést and it is most significan enviroomental
challenges limiting plant peoductivity, particularly in arsd and semi-and climstes |
Hussaim, 2009 The Cioer arifaum L. is one of the imporant legume crop in semianid
tropical region. Changes in the activity of antioxidam enzymes in response io salinity
were different m tolerant and sensiive cubtivars) Mebomi e of. 2035

It s spparent that plant physeology showuld eccupy a centml position in reseanch

Carmersation of Wikl Ta: Presemt Scenario

aqi

Principal
Tuljaram Chaturchand College
Baramati




ISEN 978.81-926339:06

oo crop mmprovement. Although such conssderation has been mutially made in case of
like nice, wheat, sugarcane, cotton and soybean. The same can not be sbout 2 crop hike
check pea.

Hence we thought to probe into same of the phvssologscal processes i this crop
plant for this a prameting chick pea cultivar Chafa has beenselected

I'he actrvity of antoxidant enzymes in normal conditions &5 an emportant point
because this attribute can be expressed the amount of preparation of plants for against
10 stress but keep up this amount in stress condibions is more important. The purpase
of the peesent study was to contnbute to a better understandeng of the physsalogical
respamses of chickpea plams %o salinity stress

L MATERIAL AND METHODS:
2.1 Plant Material

Plams of Cicer arferivm L. cv Chafa were raised from healthy seeds ca soil
bed in Botanscal garden of T.C. College, Bammmati. After one month of establishment
the plants were used for enzyme analysis. Leaf samples collected were healthy, of same
age and fully expanded  All plant matenial collected in field was brought to laboratonial
through chill box and subgected 10 stress treatments,

2.2 Attached beaf segment

Fully expanded leaves were collected, washed, blotted 10 dry. This were transter
10 fresh mediam containing 25mM, SOmM, 100mM, 150mM of NaCl i Sem petridish
for 24, 48, 72 hours tume nterval . Separate set of petndish was prepared along with
control. The petnidishes were kept in dark 2t 25" C room temperature with average
humedity 60 1070%. At the tme of enzyme analysis 2ml keachate aloag with attached
leaf was also subjected for enzyme analyses

23 Detached leaf segment

Fully expanded leaflet were collected, washed, blotted 10 dry and cut into small
pieces. This were tansfer 10 fresh mediem contaming 25mM, 30mM, 1 00OmM, 150mM
of NaCl in Sem petridish containing Whatman Filter Paper No. | in addition to distilled
water was apphied as a control treatment. For 24, 48, 72 hours time interval. The
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petridishes were kept in dark a1 23 °C room tempembare with avernge humidity 6 10
A % At the me of enzvme analysis 2ml keachaie along with ansched leal’ was also
subjected dor enzyme analysis

24 Enzymes nssay:

The sctivity of eneyme peroxidece was estimated sccording 1o the method of
Sdz=hly (19%94). Enzyme activity is expressed & & O.Dmin'mg! proieins. For the
studly of enzyme caalase, a modified method of Herhen (1933 ) was adopisd. Activity
af enmyme i expressed as mg He(k broken down min'mg”! proteins. The enzyme
profeins were estimated according 1o Lowry erod §1951).Each enzyme msay was
triplicated
3. RESULTS:

311 Peroxidase setivity-

It is chear from table | and figures 1,2,3 4 that as a result of increasing salimity
perocidase aciivity decreasing first 24 hrs exposure and it decreasing slowdy. Fimally
mimnimum was recorded @ T2 hrs i aitached kaves Simalar trend was noticed in the
leachaie alsa. As peroxidase prodeins locsied m cvioplasm, in atiached leaves aciivity
is less than leachare. Because of relesse of ercymes protein in semoending medium doe
o incrensed surfoce for exodses leschate

As a resul of induced senescence there i breakdown of peroxidase cainlyses the
subse quent breakdown of Hx0z. This result into at lave phaze of salmity and senescence
very mie activily is recorded. But it is more in the leal than leachate because as a
resuli of senescence proiein degradation raie of higher than proteinsyndhesis.

As compared 1o natural senescence m deteched bead similar rend is observed for
eneyme degradarion but due oo mechanical ingury sctivity is moreased as compared 1o
aizched leal and keachsie. In ansched leaves B s 2530 while in detached keaves it is
36,14 while in leachate i incresses from 3414 o 224,30 4 O min mg!

{nce senescence has sel in peroxidase contend in leaves has decreased
progressively suggesing that protein degradation is compleied & a2 the same time
upinke of protein from the kachaie has mken place as there is progressive decline in
leachaie peraxidase sctivity.

It is ewident fromn inble that respomse o mechanical mjury actndises of
perowidase is more than normal lesves. As & result of saliity activity is ohserved b
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at the late phase it goes on decreasing in both leaves and leachaie. This given an idea
thai dhue io mjury the probein from leaf are disngpisd resulfing in leaching of proieins in
wither mediom this signifies robe of cell constitoenis in regulsting the cell in one with
the sumounding.

3.2 Camlase aotivity-

From the mhle 2 and figure 5,6,7.8 it i evident that as & result of salinity =
lower concentration catalase aotivity is decreased i first 24hors and high salimity it goes
am increasing from 7470 to 9350 m kzaves while in leachaie it goes on incressing
150 mb Kall from | 1040 1o 10730 as time period exiends the aciwvity goes on
decreasing in both keaf and leachaie

As compared w attached legves activity more pronounced i keachate and leaves
af detached pan. Here also at 23 mM concemiration of MaCl it & moreased and
condinees upie 10 mm concentraibons. At high salindy it agam decreases and
continees of laie phese of salmity. I decreases slowly after 48 hrs ond ar 72 brs i is
Tl vy o6 55 that is, it differeni cime iniervals s low salindty combase activity is less
and high salinity enhance the activity is both detached leaf leachate.

4. [Mscussion:

The activitees of peroxidase encyme in atiached & detached mature keaves of
Cieer artenine L cv Chafa have been compared m arder to find out whether they show
a simeilar pattern 1o the one exhibived by salt siressed keaves. Salmity induces oxidstive
stress in planis ai the subcellular level (Hemdndez, 3000). A sali stress conditon
extersively oxidies proieins, lipids and requires enhancement in peroxidase activily
o prevendt those woncic substances (Aped and Him, 2004). Ben | 2060 7) ahserved Nanhem
culiivars registered an impsaniant increase in thesr peroxidases activiiles under moderaie
sali siress concenirations followed by a drstic decrease in perovidase sctivity ai severe
stress in harley seeds during germination. Rahmama and Ebrohimsadeh (2008) stodied
the effert of MaCl activicy of antioxsdant enzymes in the seedlings of relatively sk
iolerami (Agria, Kenmeber) and salt sensivive (Dsamant and Ajax) potsio cultivars
ohserved similar trend of morease antionidant enzymes. As fime mcressed the
senescence has setin aimched leaves and keachaie this gradually decreases m encrymes
activities. Thus the metabalic reactson naturally and mechamically mjursd senescem
unider salt stress althowgh exhibit similarly many respect, they do show difference in
some imponant facts, this may be doe to fact that in sah sressed keaves the excessive
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accumalstion of both sodiam chboride can exen specific ion effects on the mestabalizm
at varicas levels. Minova in 2(H03 studied sal siress n sali-ioderant pomato plams plants
suggested ncreased phodorespiraiory activity results in moreases in catalase activiry
afier an MaCl challbenge.

Cienerally, Ma “stans io inhibit most encymies al concentmaibon oheere L mbd
concentation at which Ol becomes toxic i even bess well defined, bt is prohashly in
the same: mnge i that for Ma™ Even K™ may inhihit encymes at concentration of 108
300 i (Gireenavay and Clsmond 1972

The environmental or manmade siresses have been reporned io lead w the
producton of resctive ooy gen speckes | ROKS ) that cavse oxkdarive damage {Sonionodd,
19495, Plams posses efficient sy=siems for scavenging active axygen species that protect
that from desonective axedative reacton (Foyer or af, 1994). As part of this sysiem,
antinxidant enzymes are key elemenis in the defens: mechamism. Camlase acceleraies
perocidase and & variety of peroxidese caalyses the subsequem break down of HaOz
i wader and oxygen (Chang o ol 1984). Moel arai { 2007 ) shoroes inhabicion of catalase
activity in Phasesdus vwlgaris and Medicago Soviva by MaCl The owidece sctivity
usually decreases dunmg dark mduced senesance ([Munsda o af., 1981 ).

Ciarran o af' | 2002} reposted an morease in activity of antinssdative enzymes in
plant under salt sress. They found a comrelation between thes: eneymes bevels & sl
terance. Similarly many change have been detected in the activity of anti-osx kdam
eneyme was reponsd o increase under saline condition in shoot colvares of Fice
{Fadrilla & o 1997 B decreased in wheat (Mensguezo or al. 1999 The varistions
in these ohservaisons may be doe wo the fact thai the effect of salmity depend on mombser
af fctors for example sl oope, their concentration plant genotype, grovwih simge & an
emviranmenial conditions {Shanmon e al', 159594,

Jose (200 T} in his studies on plant responses io sah siress adopiive mechanism
coibuded that there i coordinaied wp-regulation of the amtioxidatinve machinery as one
of the mechamisms invaolved i the sali icderance respomse whereas in conorast, sali-
semsitive species show an unchanged response or decrease im antioxidam defences
shows liwer constiiutive anisnxidant ercyme bevels than sabi-iclemnt species

In Cieer arieinum L. cv Chafa both peroxsdase and caialase aciivities are more
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in detached leaves than stinched. As Proveins are relessed in sumounding medium in
respaomse of natural and mechanical senescence. High protein comtent in treated tissue
corre lmted with a lower rate of proveolysis. The higher prolein coment in trested txsue
could possihle o stirdbuted w02 test compounds indoced decressed i free redical ond

particularly in Hx0 accumulation result in decline of sctivity.

Bath eneymes play a rode in detoxifyimg HaOy bt thedr behavior suggests guite

different role in senescence  The ohserved changes in the activities of perosidase and
calnlase showed & similar rend in ouwr expenment with some exceptions
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Table 1- Effect of salinity on Peroxidase activity in ie-virre condition in attached and

detached leaves and leachate of Cloer arferium L ov Chafa cultivar.

Peroxidase (A O.Domin™' pg' proteins)

Timn | Nal(
gim |1
Attache Detached
Hrs. | Con
d
C
(b}
leaf Leachate | Leaf Leachate

Confrol| 28 205005 | 34. 14000 | 3614221 | 24,2000

1] | ] A
24 25 24 1246000 | 28124000 | 2410000 | 188 E1:0.0
1] 0 3 LI
S0 [2000uh | TR 10000 | 240004 | 96326016
1] | 2

11W [0 20000 | 14 124006 | 9 La+0.03 | S 10009
1] 2

150 GO IEH009 | 9a3H0.00 | B 14040 | 094001

44 25 4 160000 | B 510000 | 703010 | T0.31=0.54

50 I 040000 | 45240015 | 461000 | 7000005

Corservation of Wild Tama: Present Scenario .
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Uk - -0 53

1on J09:0.56 | 4320000 | 43450004 | 65132050
150 000000 | 4190000 | 3455000 [ S0-940.70
T 25 280007 | A 050000 | 2E90. 12 | A 3d=0.0:
A0 260000 | 306090 | 2 360000 | 400050 08
0o 2064013 | 2460000 | Lal=0.00 [ 3151005
150 20950000 | 20320000 | 1490001 | 30093092

Values are means of three deierminations

+ indicates standard deviation.

Table 2 - Effiect of salinity on catalase activity in in-wirg condition in attached and

detached beaves and leachaie of Cicer arietiim L oy Chafa cultivar.

Time |MaCl | Catalase img HxO: broken down min 'mg™
ir Cone | prodeins)
Hr= imM Altache Detache
) d d
Leaf Leachate Leaf Leachate
Controll 74, 704010 [ V1004020, 1 | 95 50042 | 107 3002
i '] 1
24 25 065021 10730204 | 127 40001 | 7450028
9 4
S0 i 00 1) D12.5540.3 | 12430002 | 86554024
] f
1)) B3 350007 1137002 [ 113, 70002 | 108 50402
] (2] ]
1 50 O 700 14 D19 704002 | 90250 20 | 110030404
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48 TE.15 Oty 6300015 | TR M 2K | B1.4000.2]
=012

50 TZA00.07] 952500 21 | T4.6520.14 | F16020.28

[
Lt

10} T1. 452005 BE.21500.2] | 79552021 | 95.350.21

154} GO G0 14] BT 550007 (9] 652028 | |02 25204

-

12 25 G G0 14] BT 550007 (91 652028 | 102 25204

-

50 7460 B | 0028 | 64, 8020093 | 68.2500.21
=013

10} THE 50 A5 400000 | 7153024021 | 69.5020 28
2005

150} i S0 38| T2 7000 28 | T3 2520012 | T46500.25

Walues are means of three determinations
+ indicaies standard deviation
Fig.1: Effect of salinity on Peroxidase activity in fe-vire condition in aftached leaves of

Cicer ariemum L ov Chals cultivar.
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Fig. 8 « Effsct of salimity on catalase activity in fn-wiire condiion in detached leachate of

Cricer avievdinm L. cv Chafn cultivar.
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