BIOLOGIA PLANTARUM (PRAHA)
7 (3) : 194—198, 1965

The Interaction of Endogenous Gibberellins in Correlation with
Cotyledons and Axillary Buds in the Pea (Pisum sativumL.)

Jiki SEBANEK
Department of Plant Physiology, Agricultural College, Brno*
Received October 23, 1964

Abstraet: After the decapitation and amputation of one cotyledon in germinating pea seedlings,
the axillary bud of the amputated cotyledon always grows and the growth of the axillary bud
of the remaining cotyledon is inhibited. Before morphological differences appear between the
axillary bud of the amputated and preserved cotyledon, a higher endogenous gibberellin content
can be demonstrated chromatographically in the axillary bud of the amputated cotyledon.
This indicates that the increased growth of the axillary bud of the amputated cotyledon is in
connection with an earlier increase in the activation of endogenous gibberellins.

Germinating pea seedlings with their hypogeous cotyledons richly supplied
with nutrients are a good experimental and morphological object for the study
of correlations. The most noteworthy is the correlation between the cotyledon
and its axillary bud. If the epicotyl is amputated in germinating pea seedlings
cultivated in the dark, both axillary buds usually grow equally, but if one
cotyledon is amputated together with the epicotyl, the axillary bud of this
cotyledon always grows more rapidly after a certain time (DosTAL 1908).
Dostal, with great foresight reported this correlation in the paper quoted
at the beginning of this century, in connection with the probable existence
of inhibitory substances in the cotyledon. The purpose of the present work
was to discover if there is a relationship between the inhibitory effect of the
cotyledon and the endogenous gibberellin level in the axillary bud of the
cotyledon.

Material and Methods

The experiments were carried out with the pea, Pisum sativum L. variety
Raman. The seeds were soaked in water for 24 hours and then placed radical
downwards in moist sawdust for 4 days at laboratory temperature in the dark.
They were then transferred to glass flasks filled with mains water and covered
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with a perforated lid through which the roots were placed, and cultivated
further in the dark. 5—6 days after soaking the seeds the epicotyl and one
cotyledon were amputated. 48-—72 hours later the activity of endogenous
gibberillins was determined in the axillary bud of the amputated cotyledon
and that of the remaining cotyledon, separately. 20 plants in which the axillary
buds were still of equal size were selected for the analysis. The axillary buds
were carefully excised using a lens and razor blade and then thoroughly
homogenized with sand in a mortar and extracted for 24 hours in 25 ml.
methanol at 5° C. The extract was then filtered and evaporated to dryness
using a water pump at 40° C. The residue was dissolved in 0-5 ml. ethylacetate
and separated by thin layer chromatography. Glass plates of 8 X 14 em. were
used. A thin layer of Silikagel G was placed on the plate using the method
of Stahl, so that 2 g. of Silikagel mixed with 5 ml. of distilled water was used
for one plate. 0-3 ml. extract was placed on each plate at the start in the form
of a narrow band 3 cm. long. A drop of the Polish preparation Gibreskol,
produced by Polfa in Kutna, production series No. 630511, dissolved in ethanol
was used as standard and placed at the edge of the plate. It contains gibberellin
A; with a small admixture of A;. The front of the chromatogram was always
denoted 10 cm. above the start by a transverse groove. A mixture of chloro-
form, ethylacetate and glacial acetic acid 80 : 20 : 5 (SEMBDNER et al. 1962)
was used as solvent. They were developed in % tightly closed tank for about
15 minutes. The plates were then dried at laboratory temperature in a steam
of air for 12 hours. Then the part of the plates corresponding to the extract
was divided from the start to the front into 10 bands 1 cm. wide in accordance
with the Rf values. These parts of the chromatogram were evaluated biologic-
ally in germinating lettuce plants, variety Stupicky Kamend¢ (FRANKLAND
and WAREING 1961 using the modification of KRERULE and TELTSCHEROVA).
The silikagel was scrapped off from each cm-wide band of the plate using
a razor blade, into a small Petri dish with 3 ml. of distilled water. The Silikagel
was carefully but thoroughly mixed with the water and then 12 equally sized
germinating lettuce seeds were placed in the dish on filter paper. The lettuce
were cultivated for 72 hours with continuous fluorescent lamp illumination
at laboratory temperature, after which the length of the hypocotyl was meas-
ured. Every experiment was repeated a number of times. The part of the
chromatogram corresponding to the standard Gibreskol was detected chemi-
cally by spraying with a mixture of ethanol and concentrated sulphuric acid 8 : 2
and after drying determining the position of the spot in ultraviolet light.
The spot always appeared at Rf 0-1—0-2. Later, preparations of pure gib-
berellins were used to confirm that the spot corresponding to Gibreskol is
concordant with gibberellin A, and A,.

Results

Fig. 1 gives a typical example of the chromatograms obtained. The endo-
genous gibberellin content in the axillary bud 48 hours after amputation of
the cotyledon can be seen in the figure, sub A, 1) for the axillary buds of the
remaining cotyledon and sub 1, 2) for the axillary bud of the amputated
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cotyledon. The analysis was always repeated 3—4 times. The curves of Fig. 1,
however, are typical examples of results obtained and not averages from
a number of experiments. This is because a fluctuation between Rf 0-3—1-0
developed during repeated analysis for which no regular trend could be de-
termined. However, the strongly stimulating action of extracts from the

Fig. 1. Examples of separation of endogenous gibberellins from the axillary buds of the cotyledon
of the pea on chromatograms. z Rf, ¥ increment in length of hypocotyls of lettuce in 9%,.
Control denoted by horizontal line.

A. Analysis of axillary buds 48 hours after amputation of one cotyledon.

B. Analysis of axillary buds 72 hours after amputation of one cotyledon.
* 1. Bud from axil of remaining cotyledon.

2. Bud from axil of amputated cotyledon.

axillary buds of the amputated cotyledons appearing between Rf 0-1—0-2,
i.e. Rf corresponding to gibberellin A; and A; was always displayed. The
extract from the axillary bud of the remaining cotyledon did not show this
stimulating effect. The above differences were even greater when the analysis was
made 72 hours after the amputation of the cotyledon and shown on Fig. 1.
sub B. In this case too striking differences between Rf 0-1—0-2 occurred on
repetition. Fluctuation appeared on repetition here between Rf 0-3—1-0 but
there was in general a typical increasing trend of inhibition under the influence
of the remaining cotyledon.

Discussion

The inhibitory effect of the pea cotyledon on the growth of the axillary
bud was first reported in relation to growth substances, when after decapitation
of the seedlings both cotyledons were decreased in size to a half by a perpen-
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dicular cut and a source of natural auxin, such as synthetic indolylacetic acid
- placed on the cut surface of one cotyledon (Wanka 1929, PrLcu 1936, DostAL
1939). In this case inhibition of the axillary bud of the cotyledon on which
indolylacetic acid was placed always occurred. According to this, that growth
substance, whose relation to inhibition is indisputable, can imitate the inhibi-
tory effect of the cotyledon. On the other hand, gibberellin applied to the plant
externally can weaken this inhibitory effect of the cotyledon. This is suggested
by an experiment in which the epicotyl and one cotyledon were amputated
and gibberellin paste then painted directly on the petiole of the remaining
cotyledon. In this case the inhibitory effect of the cotyledon is weakened, so
that in most plants the axillary bud grows in the axil of the remaining cotyledon
as well as in that of the amputated cotyledon (DosTAL 1960). It is evident
that the growth-substance character of the correlation between cotyledons
and axillary buds has previously been studied by the exogenous application
of growth substances. The results presented in this paper are the first attempt
to explain this correlation from the aspect of the endogenous level of growth
substances. The author is of the opinion that the determination of this level
may contribute to explaining the cause of the correlation between cotyledons
and their axillary buds. He starts from the fact that at the time of the analysis
of growth substances both axillary buds (of the amputated cotyledon and the
remaining cotyledon) are still morphologically the same, since too small a time
period had elapsed from the amputation of the cotyledon to the analysis for
differences in the cotyledons to be displayed morphologically. However,
biochemical processes are taking place in both cotyledons which later always
determine the inhibition of one of them. The author is trying to explain these
processes. The present work clearly shows that 48 hours after amputation
of the cotyledon there is a marked increase in the gibberellin level in the tissue
of the axillary bud of the amputated cotyledon.
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Po: dekapitaci a amputaci jedné dslohy na kliénich rostlindch hrachu vyristd vidy axilar
amputované délohy a zadr#i rust axiliru délohy ponechané. Jeitd nez se objevi morfologicky
rozdil mezi kotylarem v uZlabi délohy ponechané a amputované, jiz se d4 chromatograficky
dokézat vyssi obsah endogennich (nativnich) giberelintt v kotyldru z vizlabi d8lohy amputované.
7 toho vysvitd, %e silngjdi rust kotyldru v uZlabi amputované d&lohy souvisi s predchézejic
silngjéi aktivaci nativnich giberelin.

H. Wlesanex, Kadeapa dusnostorun pacrenuit Briciedl ceabcKoX03AHCTBEHHON KON,
Bpro: ' BaumopneiicTBie SHJOTeHHBIX ruGOepelVIMHOB B KOPPENAINH MEKAY CeMAIONAMM
A ROTHACAORaMW y ropoxa (Pisum satiwwum L.) — Biol. Plant. 7: 194—198, 1965.

TocJte geKannTamyuy M aMIyTAUMH OAHOHR CeMsAN0H Ha NPOPACTAIONINX PACTeHHAX ropoxa
BCerja NpOpacTacT aKCWIAP AMIYTAPOBAHHON CeMANOAM ¥ TOPMO3HUTCA POCT AKCHIADA
OCTARICHHEOH cemsAfonn. Eme N0 TOro, Kak NpoABATCH MOpQosormIecKoe pasiimume MesKIy
KCHJIAPOM ‘B 1ia8yXe OCTABJIEHHOHM M aMIYTHPOBAaHHOH ceMAMOJM, BOBMOMKHO XDPOMATO-
rpajEuecKy JOKa3aTh NOBHIIEHHOE COREPHKAHME SHAOTeHHHX (HATHBHEIX) rubGepennuHoB
B 1[0¥ite W3 Ma3yXH aMIyTHPOBaHHOH cemAnomu. 13 sToro BeITekaer, uro 0ojiee MHTeHcuBHEIR
POCT MOYKM B LA3YXe aMIYTHPOBAHHOM CeMAON CBA3AH ¢ npeduecTByouiel Gosee cunpHOR
aKTHBaIMe HaTMBHLIX ra0GepesTTHHOB.



