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Influence of Alpha Rays on Stomatal Movements
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Abstract: The stomata closure in Begonia semperflorens by alpha - rays was studied.
Complete closure of the stomata was used as indication of the reaction. The minimal doses
with significant results was 2:2.10° .cm—%, the maximum at the dose of approx. 9. 10¢
o . cm~2 was found.

Stomata of Begonia semperflorens leaves close after low doses of ultraviolet
rays (HERGIK 1963a 1964,in press). In preliminary experiments it was observed
that irradiation with alpha rays of polonium causes closure of stomata within
approximately one hour after irradiation (HERGIK 1964). A series of irradia-
tion experiments with a polonium source were performed to determine more
precisely the dose-effect dependency, Polonium was deposited on copper beads of
about 0-1 mm in diameter. The beads were placed in a lucite tube of 33.5 mm
outer diameter provided with a window of 1.3 mg. cm~2 thickness on one side
of the tube. The tube was placed on a 1.5 mm. high lucite ring; this ring
geparated the window from the surface of the irradiated leaf. The source was
calibrated by means of the already described autoradiographic method (HEr-
Gik 1963D).

During the irradiation experiments the intensity of the source was 1.1 . 10%«.
.em~—1 min.=1. The depth of the irradiated guard cells is approximately 144.
Taking into account the stopping power of the tube window and of the air layer
between the source and the surface of the guard cells, it is to be expected that
the entire depth of the guard cell is penetrated by a-rays.

For the irradiation experiments one plant of Begonia semperflorens Lamm et
Orto (hybr. hort. Carmen) was used. Young leaves, about 2—3 em. long, were
cut off 16 hours prior to the experiment and placed in water. After this time
interval, 90-—95%, of the stomata were fully open. Before the experiment, cuts
from the leaves were prepared, which had dimensions of about 8 X 15 mm. In
the middle of the narrow part of the cut a 1 mm. long indentation was made
which served as a starting point for always observing the same cells by moving
the microscope stage in the lateral direction.
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The complete closure of the guard cells was used as indicator of the stomata’s
reaction to irradiation, These stomata were counted as “closed”. When the
gap between the guard cells let any light pass through, the cells were counted
as “open”. The difference A P = P, — P,, where P, is the percentage of closed
stomata for the time ¢ after irradiation, P, the percentage of closed stomata
before irradiation, indicates the degree of radiation injury.
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Fig. 1. Effect of alpha rays on the closing of stomata of Begomwa semperflorens. A — curve:
A P 40 minutes after irradiation, B — curve: A P 120 minutes after irradiation.

The results of irradiation (A — curve: A P 40 minutes after irradiation,
B — curve: A P 120 minutes after irradiation) are demonstrated in fig. 1.
It is to be seen that there is a steep rise in A P already after a small dose of
irradiation. A maximum is attained at the dose of approximately 9. 106 « .
.cm~2 At higher doses the A P decreases a little, which signifies that more
stomata remain open.

The minimum dose which causes significant closing of the stomata
120 minutes following irradiation is 2-2.10% «.cm.-2%, ie. 2:2.1072¢ . u~2
(A P for control is 7-4 + 1-3; A P for cells irradiated with a dose of 2-2 - 106 & .
.em™2is 156 + 2.8). The area of both guard cells is about 750 u2. The minimal
dose for the area of guard cells is then 750 2-2. 10~2 = 17 alpha particles.
This is a very small dose if the closing of the guard cells is caused only through
the radiant energy absorbed in them. The guard cells are encircled by five
accessory cells and surrounded by epidermal cells. Both the accessory cells
and the epidermal cells are free of chloroplasts. Although the influence of the
adjacent cells cannot be excluded, it seems that the decisive site for the
closing reaction are the guard cells themselves. At higher doses, closing of the
stomata is less intensive and there is a tendency of the stomata to remain
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open. This may be due toainjury ofthe closing mechanism in the guard cells.
Further studies in this direction are going on.
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Byl sledovan uzdvér praducht po aplhkaci a-zéfenf u Begonia semperflorens LaMm et Orro.
Indikétorem reakce byly tplnd uzavfené praduchy. Numerické hodnoceni bylo provadéno po 40
a 120 minutdch po ozéfeni. Miniméalni ddvka s prikaznym vysledkem byla 2,2.10% « . cm—2,
maximalnf 9. 108 & . cm—2,

@. Tepuuk, Buopmamveckmii muctntyTr UYCAH, Bpro Binsgnme «-uaiayuyends HA JBH-
weHuA yerbml. Biol. Plant. 6:315—317, 1964.

Wayuaitocs 3akpuiBaHAe YCTHHI NOCTe NPUMCHCHUA «-H3TydcHUA y Begonia semper-
florens Laym et Orro. MHIMKATOPOM PeaKIUH SABIAINCH NOJHOCTHIO 3aKPHITEIE YCTHHIBI
Hywmepuueckasd onenxa aasanack 40 u 120 mum. cnyera nocie obaydenns. MuHAManpHAR
A03a ¢ JOCTOBEPHEIM pe3y;sTaToM cocTaBiaaaa 2,2 . 0% . cm~%, makcmmansHas 9. 10-% .
. CM~E,



