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INTRODUCTION

Although many attempts have been made to explain the mechanism of ver
nalization, the problem has not been elucidated.

Some workers who are in favour of the hormonal theory of plant flowering, 
according to whom growth regulators may be substituted for thermo-induction, 
have been obtaining diverse results, dependent on the species of the plant used.

Lang’s (9) recent report concerning the substitution of thermo-induction for 
gibberellin has not been confirmed.

In search of factors of hormonal nature, it is necessary to mention the report 
by Bruinsma and Patil (6) who demonstrated that it was possible to sub
stitute the vernalization of Petkus winter rye for vitamin E for reproduction, if 
it was grown under non-inductive temperature conditions.

Michniewicz and Kamieńska (10) found also that tocopherol and 
kinetin were capable of promoting the formation of flowers in cold-requiring, 
long-day unvernalized Cichorium intybus L.

It ought to be mentioned that tocopherols, which according to Sironval 
and El Tannir-Lomba (13) are supposed to control the flowering of straw
berry plants, induced the flowering of long-day plants grown in short day (4, 11).

The recognition of tocopherols in the flowering of plants as those which control 
only the level of endogenous gibberellin has not been unanimously confirmed (12).

No experiments on the mechanism of tocopherols in the process of vernaliza
tion have been reported. Moreover, there is no information on the qualitative and 
quantitative composition of tocopherols in kernels during vernalization as well as 
on the level of a-tocopherol at early stages of growth of vernalized and unvernalized 
plants.

This report is an attempt to partly fill up the gap with regard to several 
varieties of winter wheat.
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MATERIAL AND METHODS

The material for experiments were kernels of four winter wheat 
varieties:

Dańkowska Biała (classified by Plant Breeding Station at 
Laski) with unknown period of vernalization.

Dańkowska Selekcyjna (classified by Plant Breeding Sta
tion at Danków) which requires 60 days of vernalization.

Leszczyńska Wczesna (classified by Plant Breeding Station 
at Antoniny) which requires 20 days of vernalization.

Kujawianka Więcła wieka (classified by Plant Breeding Sta
tion at Więcławice) which requires 20 days of vernalization.

The kernels underwent vernalization for 60 days at 2° (± 1°C) prior to 
germination at 23°C, for 24 hrs. In the course of vernalization performed 
at intervals of 6 days this part of vernalized material was examined 
from which tocopherols had been extracted with ethyl ether in the 
Soxhlet apparatus. Next, the content of tocopherols was determined by 
the method of Green and his co-workers (1).

The content of tocopherols was given in ug per unit of dry weight or 
per 100 kernels.

To estimate the effect of vernalization on a-tocopherol content at 
early stages of wheat seedlings, kernels were sown after 6, 12, 18, 24, 
30, 36, 42 and 48 days of vernalization in garden soil in pots, in the 
light, at 24°C. Control plants were grown from nonvernalized kernels 
which were allowed to germinate to the same stage as did vernalized 
kernels. 5-day-old wheat seedlings were analyzed with regard to a-toco
pherol content by the method of Booth (5).

The difference between the a-tocopherol content of seedlings from 
vernalized kernels and that of the control kernels was given as a per
centage (a-tocopherol content in the control seedlings was taken as 100%).

RESULTS

In accordance with the pattern of tocopherols characteristic of cereal 
kernels, given by G r e e n (7), the kernels of all analyzed varieties of 
winter wheat were found to contain four tocopherols (a, P, e, £). 
This pattern of tocopherols remained unchanged both before and during 
vernalization. The examined wheat varieties differed in tocopherol 
content and in the ratio of particular isomers (Table 1).

24 hr. germination of kernels resulted in a content decrease of these 
four tocopherols. This decrease indicates a rapid utilization of tocopherols 
in the most vigorous phase of growth, i. e. at an early stage of germina-
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Fig. 1. The dynamics of tocopherols during vernalization of winter wheat kernels
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tion. A similar effect or complete disappearance of tocopherols was also 
found by K a r t h a (8), in a number of seeds of oil plants. As shown 
in Fig. 1, the dynamics of tocopherols during the vernalization of kernels 
is characterized by a decrease of the total amount of tocopherols during 
the first vernalization period and by a gradual increase of their content 
at later stages.

The gradual increase in the total tocopherol content is caused almost 
exclusively by a-tocopherol synthesis, the percent participation of which 
in total tocopherol content was found to have increased significantly. 
The increase of total tocopherols and the absence of the distinct decrease 
in P- and ^-tocopherol content, give basis for the assumption that mono- 
and dimethyltocols act as precursors of a-tocopherol in the seeds, as 
suggested in studies concerning the distribution of tocopherols at early 
stage of germination of pea seeds (2).

It is also difficult to draw some general conclusions from the results 
obtained with regard to trimethyl compound i. e. £-tocopherol.

Table 2. The effect of vernalization of kernels on the a-tocopherol content 
of 5-day-old winter wheat seedlings var. Kujawianka Więcławicka

the vernalization process finished, i.e. after the period of cold-require 
characteristic of a given variety (especially distinct in Leszczyńska 
Wczesna, Dańkowska Biała and Dańkowska Selekcyjna). Investigations 
with Kujawianka Więcławicka variety on the tocopherol content in 
5-day-old seedlings from vernalized and nonvernalized kernels showed 
that the vernalization period longer than 18 days resulted in a higher 
content of a-tocopherol than that in the controls of the same group age 
(Table 2). This result is in agreement with a short period of cold-re
quirement of that variety and it enables a tentative evaluation of the 
plant development on the basis of tocopherol content. This is also in 
accordance "with some earlier reports according to which the tocopherol 
content increases with growth of plants at vegetative stage (3).

CONCLUSIONS

1. Tocopherol pattern characteristic of kernels of several winter 
wheat varietes does not undergo any change during vernalization.
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2. Changes in the tocopherol content which occur during vernaliza
tion of kernels refer to a-tocopherol.

3. The process of kernel vernalization has an influence on the level of 
a-tocopherol in the initial growth stage of wheat seedlings.
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Dynamika tokoferoli w procesie jaryzacji ziarna pszenicy ozimej 

Streszczenie

Badano dynamikę tokoferoli podczas przedsiewnej jaryzacji czterech 
odmian pszenicy ozimej.
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Jaryzację ziarna przeprowadzano w sposób konwencjonalny przez 
60 dni. Tokoferole w jaryzowanym ziarnie oznaczano metodą Greena 
i współprac, w odstępach 6-dniowych.

Ponadto badano zawartość a-tokoferolu (metodą Bootha) w 5-dnio- 
wych siewkach pszenicy odmiany Kujawianka Więcławicka, pochodzą
cych z ziarna poddanego jaryzacji. Kontrolę stanowiły siewki otrzymane 
z ziarna niejaryzowanego, podkiełkowanego do stanu, w jakim znajdo
wało się ziarno jaryzowane.

Stwierdzono, że:
1. Skład tokoferoli charakterystyczny dla ziarna pszenicy ozimej nie 

ulega zmianie w procesie jaryzacji.
2. Zmiany w zawartości tokoferoli podczas jaryzacji ziarna odnoszą 

się głównie do a-tokoferolu.
3. Proces jaryzacji ziarna ma wpływ na poziom a-tokoferolu w po

czątkowym okresie wzrostu siewek pszenicy.

^HtiaMMKa TOKOtbepojiOB b npouecce HpoBM3aniiH 3epHa 
O3MMoił inneHHUti

P e 3 io m e

Mccjie/jOBajiacb AimaMHKa TOKOcjaepojiOB bo BpeMH npe^noceBHoii 
HpoBn3ai;nM neTbipex coptob o3mmom nuierombi.

HpoBii3aunH 3epHa npoBOflnjiacb KOHBeHpnoHajibHbiM cnocoóoM b Te- 
HeHue 60 flHefł. ToKoc^epojibi b HpoBM3npoBaHHOM 3epHe onpe^ejinjiHCb 
no MeTOfly FpwHa m coTp. Kantowe 6 flHek.

KpoMe Toro, nccjieflOBajiocb coflepjKaHwe a-TOKo4>epojia (mcto^ 
Bootha) b nnraflHeBHbix cenHpax nmcHnubi copTa Kujawianka Więcła
wicka, nponcxoflamiix ot HpoBH3npoBaHHbix 3epeH. KoHTpojibHofł rpyn- 
Eoił HBjiHJincb ceHHpbi, nojiyneHHbie M3 HeHpoBH3npoBaHHoro 3epHa, npo- 
pOmeHHOrO flO COCTOHHMH, B KOTOpOM HaXOflKJIOCb Hp0BM3Hp0BaHH0e 

3epHO.
ycTaHOBJieHo:
1. CocTaB TOKOC^epojioB, xapaxTepHbiii ajih 3epHa O3mmom nineHnpbi,

b npopecce HpoBM3apMM He M3MeHHeTCH. *
2. M3MeHeHMH co^epjKaHMH TOKOcjjepojiOB, nponcxoflHLune bo BpeMH 

flpoBM3apMM 3epHa, othochtch, rjiaBHbiM oópa3OM, k a-TOKOcjaepojiy.
3. Ilpoijecc HpoBM3ai^MM 3epHa bjimhct Ha ypoBeHb a-TOKOtJiepojia 

TOJibKo b HanajibHOM nepno^e pocTa ceHHijeB nmeHwpbi.
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