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PECULIARITIES OF PHOSPHOROUS

METABOLISM IN HIGHLY OIL-BEARING

SUNFLOWER SEEDS IN THE PROCESS
OF DEVELOPMENT

The phosphdrus metabolism in suriflower, .
seeds was studied by the method of spotted:
atoms (32p) on two wvarieties: hlghly pil-bearing,
productwe Peredovik and low o11—bewng,‘l,ow

" productive Kruglik A-41., Phosphorus metabo-

lism was studied in thé gvaries -in the- first two

' days after pollination, in seeds and seed shells

in the process of their growth and development.
The regularities governing fat and protein accu~
mulation in the seeds: of these varieties were
also studied.

"The mvestxgatxons have shown (Table 1)
that radioactive phosphorus begms to peéenetrate
sunflower seeds in the early stages of ovary
formation. In the first two days it most intensi-
vely penetrates the’ ac1d-soluble fractxon, nu-
Cleic "acids and the phosphohpldes, The level
of accumulation of nucleic acids and phcspho—
lipides at the end of the period is higher in
the ovaries of the high-yielding variety”than in
those of the low-yielding one. Conversely, the
Peredovik variety has a smaller fraction of
acid-soluble compounds, ‘probably  because more
mineral phosphorus of this fraction was used
to synthesise nucleic acids and phospholipides.,

The data obtained suggest that phosphorus -

"metabolism is more intensive in the . ovaries of

high-vyielding varieties.

‘Fat and protein accumulation also begins at
an early pemod of the seeds' development. At
all stages of development Peredovik has more
fat and. protein than Kruglik A-41, the weight
of 1.000 seeds being also higher. Consequently,
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a higher level of accumulatlon of nucleic acids
and phospholipides and a high content of other
phosphoric compounds in the ovaries of h1ghly
oil-yielding varieties during the early period of
their development go hand- in hand with a higher
level of fat and protein in the seeds during. their
maturation.

It was found that in the flrst f1ve days of ‘ache-

nes' development phosphorus metabolism is more
intensive in the seed hull. Phosphorus actively -
penetra’ced the acid-soluble fraction and lipide
and nucleic acids.

The total radioactivity of phosphoric compounds
in that period is twice as much in the seed hull
as in seeds or nuclei themselves, In. addition,
the accumulation level of nucleic acids and
phospholipides is 50% more in the hull of the
high-yielding vamety than in that of the low-
yielding one. The radioactivity of these fractions
is . 5.000 1mp/rmn each in the former variety and
3,000 1mp/m1n in the latter.

The content of phosphomc compounds be-
~g1ns to decrease after five days of development
and continues decreasing up to the stage of
full maturity. These compounds accumulate and
then decrease quicker in Peredovik than in
Kruglik A-41, : :

Phosphorus metabolism is more intensive in
‘the seed hull of the highly oil-yizlding Vanety,
thus promoting its  rapid formation, '

In five-day seeds (Table 2) phosphoruu must
“actively penetrates the acid-soluble ‘fraction.
Hence it follows that in the .early period phos-
phorus metabolism is to a greater extent con-
nected with the synthesis of mlcroorganlc phos-
phoric compounds.

Between five and 14 days. nuc1e1c acids
and phospholipides 1nten51vely accumulate,

. reaching the maximum by the end of’ that pe-
riod. This maximum coincides with the start of
the intensive accumulation of fat and protein,
whlch po.lnts to an 1mpor‘tant role played by the
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‘fr'achons in fat and protein buuld—up. The all-out
increase in the nucleic acids' fractions .coinci-
des with the period of the mtenswe division of
the cells of the seeds'. fetus in the first: two
weeks of its growth and « development. : :

In the high 011-y1e1dmg variety . the level of -
accumulatmn of the phosphoric compounds‘ frac-_
‘tions at the age of 14 days is almost 50% hig-
her than in the 10w-—y1e1dmg one. ‘In the subse-
quént period (from 14 to 21 days) the. guantity
of nucleic. acids and phosphohpldes in the.
hlgh-yleldmg vanety diminishes and. that in’ the
low—yleldlng variety remains at the same levely
decreasing only after the 21st day of develop-
ment. By the end of the ‘maturation period the’
content of these fractions becomes constant.

The acid-soluble fractlon increases to’ the
end of maturanon through an: intensive accumu-
lahon of phytm, the reserve form. of: phosphoric
,compounds. Already on the 14th day the accu- -
mulation level of this fraction is hlgher in Pe—~
redovik than in Kruglik A-41, ‘

It follows from the data adduced that phos—‘
- phorus metabolism “in the seeds of highly oil-
yielding sunflower is more intensive from the
early stages to the end of the maturatlon pe- -
riod. Differences existing between h1gh- and
; low—yleldlng varieties in the intensity of phos-
phorus metabohsm in their seeds, especially
" those in the scale and scope of accumulating
nucleic acids and phosphohpldes, coupled with
a high level of other phosphorus, compounds,
to some extent predeterrmne the hereditary dif-
" ferences in fat and protein. accumulation in
their seeds and in their productivity. A
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