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The re sponse of four win ter wheat (Triticum aestivum L.) va ri et ies to field wa ter def i cit: leaf anti-ox i da tive
pro tec tion and proteolytic ac tiv ity

*L. Simova-Stoilova, *K. Demirevska, **T. Petrova, **N. Tsenov and ***U. Feller

*Acad. M. Popov In sti tute of Plant Phys i ol ogy, Bul gar ian Acad emy of Sci ences, Acad. G. Bonchev Str., Bl. 21,
  1113 So fia, Bul garia,
**Dobrudja Ag ri cul tural In sti tute, Gen eral Toshevo, Bul garia,
***In sti tute of Plant Sci ences, Uni ver sity of Bern, Altenbergrain 21, CH-3013 Bern, Swit zer land

In tro duc tion: Drought is one of the most sig nif i cant fac tors that limit plant pro duc tiv ity. Ox i da tive stress is a sec -
ond ary event in many un fa vor able en vi ron men tal con di tions. Intracellular pro teas es have a role in the me tab o lism
re or gani sa tion and nu tri ent remobilization un der stress. In or der to un der stand the rel a tive sig nif i cance of ox i da -
tive stress and pro te ol y sis in the yield re duc tion un der drought, four va ri et ies of Triticum aestivum L. with dif fer -
ent field drought re sis tance were ex am ined. 

Meth ods: A two-year field ex per i ment was con ducted. Anal y ses were per formed on the up per most leaf of con trol 
plants and plants un der wa ter def i cit at the stages most crit i cal for yield re duc tion un der drought (from joint ing till 
milk ripe ness). Leaf wa ter def i cit and elec tro lyte leak age, malondyaldehyde level, ac tiv i ties and isoenzymes of
superoxide dismutase, catalase and peroxidase, leaf pro tein con tent and proteolytic ac tiv ity were stud ied. Yield
com po nents were an a lyzed. 

Re sults: A gen eral trend of in creas ing the mem brane in sta bil ity and ac cu mu la tion of lipid hy dro per ox ides was
ob served with some dif fer ences among va ri et ies, es pe cially un der drought. The anti-ox i da tive en zyme ac tiv i ties
were pro gres sively en hanced, as well as the azocaseinolytic ac tiv i ties. The leaf pro tein con tent de creased un der
drought at the last phase. Dif fer ences among va ri et ies were ob served in the pa ram e ters un der study. They were
com pared to yield com po nents` re duc tion un der wa ter de pri va tion.
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Ac tiv ity of some antioxidative en zymes and the level of H2O2 in Vi ola tri color L. plants orig i nat ing from
sites con tam i nated with heavy metals
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The abil ity of plants occuring dur ing spon ta ne ous suc ces sion on heavy metal rich soils to adapt to ex treme con di -
tions re quires their fast chang ing. Thus Pol ish zinc-lead spoil heaps in the Olkusz area are among exellent sites to
ex am ine microevolutionary pro cesses (Bone and Farres 2001). Vi ola tri color L. is com monly spread all over the
Pol ish heaps (Dobrzañska 1955). This plant be long to the fam ily Violaceae which in cludes nu mer ous eco log i cal
group of plant spe cies called metallophytes. Vi ola tri color from Boles³aw heap is ex pected to be zinc ac cu mu la tor 
(Siuta 2006, unpubl.). The in ter est ing prob lem be ing un der taken re cently is the cel lu lar mech a nisms which al low
hyperaccumulators of heavy met als to han dle with ex treme metal con cen tra tion in their tis sues (Wang et al.
2004).

Leaves and roots from, al to gether four pop u la tions of Vi ola tri color were an a lyzed; three from con tam i nated soils
and one from un con tam i nated one. Spec tro pho to met ric mea sure ment of H2O2 con tent, POD, APX, CAT ac tiv ity
and na tive elec tro pho re sis on polyacrylamide gels of SOD, CAT were per formed. The ad van tage of these stud ies
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