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Dynamika tokoferoli podczas jaryzacji ziarniak6w pszenicy poddanych
dzialaniu azydu

JOuHamMugRa TOKOGEpPOJIOB BO BPEeMA APOBM3AaLMMU 3€DPEH O3UMON IILLIEeHMLbI,
HaXOAAILUMXCA MOX AEUCTBMEM a3ujaa HaTpus

INTRODUCTION

A hypothetical participation of tocopherols in plant development and
especially some tests of substituting thermo-induction with a tocopherol
in cold-requiring plants, grown in non-inductive conditions (3, 6), en-
couraged the investigation into the dynamics of tocopherol during
vernalization. The hypothesis of Michniewicz and Kamienska
about the dependence of the activity of tocopherols in plant reproduction
on the control of the level of endogenous gibberellins, not confirmed by
these authors (7), promoted the search of elucidating the activity of these
compounds. Although vernalization is not likely to directly influence the
accumulation of tocopherols in kernels of some varieties of winter wheat,
it changes the quantitative tocopherol composition in favour of a-toco-
pherol (a-T), and affects the level of a-T in seedlings of vernalized
kernels in their initial stage of growth (2). The reports of Michnie-
wicz and his coworkers (8) concerning the increase of a homologue
different from o-T during vernalization of wheat kernels, do not con-
tradict the fact that during vernalization the per cent composition of
particular homologues varies. If these variations are due to low tem-
perature then the antivernalizing agents” ought to affect the behaviour
of tocopherols during vernalization. In the present work natrium azide
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served as inhibitor of vernalization; its influence in various vernalization
stages of wheat kernels on their generative development was the subject
of a detailed study by Kentzer (4).

MATERIAL AND METHODS

Dankowska Selekcyjna, the winter wheat variety, was used to examine the
effect of natrium azide (NaN;) on the dynamics of tocopherols in vernalized kernels.
This variety of wheat was used in experiments of Kentzer (4) and it was
examined in our laboratory (2). Wheat kernels from Plant Breeding Station at
Dankéw were harvested in 1967 and required 60 days of vernalization. The kernels
for vernalizalion were germinated at 20°C for 20 hrs. and water was added to
reach 40% humidity (5). The material thus prepared was vernalized at 2 1°C
for 65 days. The kernels were treated with an aqueous azide solution at a con-
centration of 10-3SM. This concentration caused a very strong or complete inhibi-
tion of the generative development of wheat (4). The inhibitor was used according
to Szwedskaja and Kruzilin (9) prior and following 5, 10, and 40 days
of vernalization. Control kernels were those (a) vernalized without inhibitor and (b)
nonvernalized ones, but being in the same morphological stage as the vernalized
ones. In each experiment a total of 250 kernels were vernalized. After vernaliza-
tion the kernels were washed in tap water for 10 hrs and, next, analysed with
regard to the content of tocopherols by the method of Green and his cowork-
ers (1). The results expressed as the arithmetic mean of the two separate
experimental series (each series was analysed three times) are presented in Figures.

RESULTS

The present examinations confirmed the observations, reported ealier
(2), that during vernalization of wheat kernels the content of a-T varied
and its ratio to other homologues increased (24.3% of a-T in the initial
stage of germination as compared with 47.8% after 65 days of vernaliza-
tion).

The dynamics of tocopherols is observed to undergo a distinct change
in the azide solution. The amount of tocopherols in kernels pretreated
with azide decreases with time of vernalization. This decrease is con-
siderable in each stage of vernalization and is possibly caused by the
metabolization of tocopherols and inhibition of enzymes which mobilize
substrates indispensable for synthesis of tocopherols.

a-T percent in the total of tocopherols is found to be lower than
that in the controls vernalized without azide, the per cent decrease being
the more considerable the earlier the kernels were treated with the
inhibitor. The application of azide in various vernalization stages did
not cause changes in the a-T content to such a degree as expected from
Kentzer's investigations (4). According to Kentzer azide used
prior to vernalization or in its initial stage caused total inhibition of the
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Fig. 1. The dynamics of tocopherols during vernalization of winter wheat kernels

treated by azide solution; A — control vernalized without NaN;, B — NaN; applied

before vernalization, C, D, E, F — NaN, applied after 5, 10, 20, 40 days of vernaliza-
tion, G — non-vernalized control
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generative plant development while its effect on the wheat development
was not significant in the final stages of vernalization. Similar changes
were observed in the metabolism of gibberellins. If a-T content in kernels
were related to the vernalization process, then a decrease in a-T could
be anticipated in the kernels in which the vernalization effect was
nullified by azide. The initial vernalization stage of the kernels treated
with azide was characterized by a considerable amount of a-tocotrienol
similarly as were the non-vernalized kernels being at the identical mor-
phological stage as the vernalized kernels. The lack of a significant
relationship between a-T content in our investigations and the variations
in the gibberellin content, observed by Kentzer (4), support Mic h-
niewicz and Kamienska’s suggestion (7) that the substitution
of thermo-induction with tocopherols need not be connected with gib-
berellin activity only.

The following conclusions can be reached:

1. azide used in various phases of vernalization did not cause any
changes in the tocopherol ratio in favour of a-T in comparison with
those observed during vernalization without azide;

2. azide caused a decrease of total tocopherol in kernels, which
depended on the time of its action;

3. the degree of the changes did not correspond to the degree of the
influence of azide in various vernalization phases on the vernalization
effect.
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STRESZCZENIE

W celu stwierdzenia, czy zmiany w zawartosci a-T w ziarnie pszenicy
ozimej podczas jaryzacji sg specyficzne i typowe, traktowano jaryzowane
ziarno azydkiem sodu. Zwiagzek ten zastosowany przed lub w poczatko-
wym okresie jaryzacji znosi jej efekt, natomiast stosowany w koncowych
fazach nie wplywa w sposéb istotny na rozwdj pszenicy (4). Gdyby za-
wartos¢ a-T byla specyficzna dla jaryzacji, zmniejszanie zawartosci a-T
w ziarnie zachodziloby jedynie wtedy, kiedy azydek znosi efekt tego
zabiegu.

Dzialajgc inhibitorem w stezeniu 1073M przed oraz po 5, 10, 20 i 40
dniach jaryzacji oraz oznaczajgc zawartos¢ tokoferoli wedlug metody
Greena i wspaélprac., stwierdzono, ze:

1) azydek, stosowany w rézinych fazach jaryzacji, nie powoduje
zmiany stosunku tokoferol na korzysé a-T, jaka obserwuje sie u ziarna
jaryzowanego bez uzycia azydku;

2) azydek powoduje spadek sumy tokoferoli w ziarnie, uzalezniony
od czasu jego dzialania;

3) wielkos¢ tych zmian nie pokrywa sie z wplywem azydku, stoso-
wanego w réznych etapach jaryzacji, na efekt tego zabiegu.

PE3IOME

Insa ycraHOBJEeHUA crnenudUYHOCTM M TUIIMYHOCTM IJIA Ipolecca Spo-
BM3aLMM M3MEHEHM, MPOUCXONALLMX B comep:xaHuu a-T B 3epHe 03uMMOM
MIIeHNLB! BO BPEMA ApPOBM3aLMM, APOBU3MPOBaHHOE 3°pHO obpabaThkiBa-
JoCh a3uAOM HATpMA. OTO COEJMHSHME, NPUMEHEHHOS INEepex MM B Ha-
YaJIbHOM MEepMOAEe SPOBU3MLIMM, JUKBUAMPYET 9ddeKT spoBu3aumu, a
NPUMEHEHHO2 B KOHEYHOY a3e 9TOro mnpoliecca Ha pa3BUTHE MILEHMILBI
cyuiecTBeHHO He Bummsetr (4). Ecau 6b1 cogepxkanue o-T dbuno cnenynduy-
HBIM JAJIA STOrO Ipoliecca, TO yMeHbILIeHME coxepxkaHuA a-T B 3epHe mpo-
ucxoauyo 6bl TOJBKO TOrAa, KOrja as3uj JUKBUAMPYET 3@SKT ApOBU-
3aLMMn.

Bo3aeitcTByA MHrMbuTtopoM npm XoHueHTpaumu 10—3 M no u mnocJe
5, 10, 20 u 40 gHeyt ApoBM3aLMM U ONpafedAs no merony I'puuHa m cortp.
comepxaHue ToKodeposa, yCTaHOBJIEHO:
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1) a3wun, npuMeHsieMBlif B pa3HbIx ¢a3ax APOBU3ALMUM, HE BBI3LIBAET
U3MEHEHM) OTHOLUEHMA TOKodeposoB B moJsn3y a-T, yto Habarogaerca B
3epHe, APOBM3UPOBAHHOM 6e3 npuMeHEeHMA a3ufa,

2) a3uA BBI3BIBAET YMEHBUIEHME CYMMbI TOKO(EpPOJIOB B 3€pHE, Ha-
Xonaueeca B 3aBUCMMOCTM OT BPEMEHM €ro JEMCTBUA,

3) BeaMYMHA 3TUX U3MEHEHMI HE COOTBETCTBYET BIMAHMIO a3uja, Mmpyu-
MEHEHHOr0 B pa3HbIX 3Tanax fSpoBU3aLMM.
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