BIOLOGIA PLANTARUM (PRAHA)
2 (4) : 247—251, 1960

Changes in Sunflower Shoot Structure under
Influence of Gibberellic Acid

Z. SEstAk, J. CaTskY, J. SAHULEA
Department of Plant Physiology, Institute of Biology, Czechoslovak Academy of Sciences, Praha

Recetved January 20, 1960

Souhrn

Posttik 26dennich rostlin sluneénice roztokem 50 y kyseliny giberelové/ml
vyvolal tvarové zmény listh a statisticky prikazny vzrist hodnoty délkositko-
vého indexu listii. Statisticky prukaznd se zvysil téZ podet listd na stonku za
soutasného zvéteni hodnoty poméri véhy suliny stonkt k véze suliny listd.

Summary

The spraying of 26-day-old sunflower plants with a solution containing
50 pg. gibberellic acid/ml. brought about morphological changes in leaves
and a statistically significant increase in the leaf shape index (length : width
of leaves). The number of leaves on the stem also increased, together with
a rise in the value of the ratio of dry weight of stems to dry weight of leaves.

Introduection

The influence of gibberellic acid (GA) is frequently manifested by an elonga-
tion of leaves and sometimes by a simplification of their shape. A considerable
number of notes on this phenomenon can be found in the literature but only
a few authors publish numerical data. The most striking effect of GA is that
on the elongation of leaves and sometimes on the simplification of their shape.
This effect was observed e.g. with rice (HAvasuI, TARKIJIMA and MURARAMI
1953) with Galinsoga parviflora Cavan. (KNapp 1956), tomatoes (GRAY 1957,
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Rapparort 1957), cucumber (KRIBBEN 1957), tobacco, bean, Saintpaulia and
red pepper (GRaY 1957), Hedera canariensis (RoBBINS 1957), Phalaris cana-
riensts L. and P. tuberosa (SCURFIELD 1958), Sesamum indicum L. (CHARRA-
VARTI 1958). Other authors call attention to the changes in leaf size irrespective
of their shape (MARTH, AUDIA and MITCHELL 1956; HUMPHRIES 1958; BRIAN
1959). Some authors, working with other plants, observed an increase in the
number of leaves, e.g. in the genus Fucalyptus (SCURFIELD and MOORE 1958),
in potato (FiscenNicH, PATZOoLD and Krue 1959),

In more extensive experiments the applicability of GA to sunflower under
various conditions of mineral nutrition was investigated. On account of the
great dispersion and lack of uniformity of literary data it is attempted in
the present communication to call attention to some morphological deviations
in the shoot structure which were treated statistically.

Material and Methods

Sunflower (Helianthus annuus L., var. Slovenské sivd) seeds were sown on June 8, 1959
into soil; on June 22, 1959, they were transferred in groups of three into flowerpots containing
a mixture of three parts of river sand and one part of soil. On July 4, 1959, when the plants
were 26 days old (about 5 leaves) mineral nutrients were added to the soil (var. A— no nutrients;
var. B — 0-4 g. NH,NO, per 1 kg. soil; var. C — 0-1 g. each of K,HPO,, KH,PO,, K,S0O, per
1 kg. soil, 0-4 g. NH,NO; per 1 kg. soil). There were 22 flowerpots (each with three plants) for
each of the above variants. Simultaneously with the addition of nutrients, one-half of the
number of plants of each variant were sprayed with an aqueous solution of gibberellic acid
of Czechoslovak production (Biotika, Slov. Lupéa) at a concentration of 50 ug./ml. The solution
adhered readily to the leaves even when no detergent was used. On August 13, 1959, i.e. 40 days
after the addition of nutrients (and spraying with GA) the plants were harvested. The total
length of stem, number of leaves, total dry weight of stems and leaves, maximum width and
maximum length of the 3rd, 4th and 5th leaf (counting from the apex) were determined. The
results were evaluated statistically by means of the ¢-test.

Results and Discussion

The application of GA considerably altered the morphological structure of
sunflower plants in addition to its well-known effect on the longitudinal
growth of stems. The experimental plants formed on an average three more
leaves than the controls (Table 1). The leaves, however, had a deformed
elongated shape (Fig. 1), were smaller in size and thinner. The change of
leaf shape is best shown by the leaf-shape indices of the experimental and
control plants (Table 2). Analogous changes in the leaf-shape index of Ipomaca
coerulea were observed also by Nyoru (1958).

The leaf deformations and the relatively lower inhibition of formation of
stem tissues resulted in a change of the ratio of stem dry weight to leafdry
weight by some 509, (Table 2).

The statistical treatment of these morphological differences nearly always
yielded highly significant values. A higher negative effect of GA was best
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Fig. 1. Photographic prints of leaves of control (A) and GA-treated (B) plants.

marked in plants cultivated without nutrients when, apparently, the supply
of plants with mineral nutrients did not correspond any more to the increased
longitudinal growth. The total dry weight of plants treated with GA was
lower, particularly in the unenriched variant (by 58%,). There was no marked
difference between the plants enriched with N (variant B) and those enriched
with N, P, K (variant C).

An acceleration of development was observed in GA-—treated plants after
application of fertilizer—more plants flowered at the end of the experiment
(var. B — 5:16, var. C — 7:19). GA was also observed to bring about
ramification of higher parts of stems (5 or 6 plants of each variant).

Tab. 1. Length of stem and number of leaves of sunflower plants following a spray with
50 pg. GA/ml. For description of variants, see text

Length of stem in c¢m. Number of leaves
Vari- GA Difference Difference
ant - _ - — caused
x -+ 3.8x caused by P x + 3.8% by GA P
GA,in9 : ’
in 9% in 9,
— | 844 + 3.2:95 0-05 182 4- 3.0-64 < 001
A + 7,5 4165
+ | 908 4 3.2:14 sign. 212 4- 3.0-82 highly
sign.
— | 834 4+ 3.3,45 < 0-001 | 188 + 3.0:79 < 001
B - 18-2 highly 4+ 19-1 highly
4+ | 987 4+ 3.2:63 sign. 224 + 3.092 sign.
— | 893 +3.3-24 0-55 190 4- 3.0-72 < 0-01
C ° 4 35 in si + 16-8 highly
+ | 9244 4 3.349 € | 22.2 4 3.0-82 sign.
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Tab. 2. Dry-weight index stem : leaves and average leaf-shape index of the 3rd, 4th and 5th
sunflower leaves treated with 50 ug. GA/ml. For description of variants, see text

: ; . Leaf-shape index of 3rd, 4th
Dry-weight index stem : leaves and 5th leaves
‘::11: |l ca : Difference Difference
- - caused . _ caused
X 4+ 3.8% by GA, P X 4+ 3.8x by GA, P
in 9, in 9,
— | 1-49 4- 3. 0-051 < 0-001 {1-42 + 3.0-023 < 0.001
A + 43-0 highly + 69-1 highly
+ 1213 4 3.0-097 sign. 240 4 3.0-035 sign.
— | 1-44 4 3.0-059 < 0-001 | 1-35 + 3.0-016 < 0-001
B + 57-5 highly + 50:4 highly
+ 1227 + 3.0-078 sign. 2-03 4- 3.0-049 sign.
— 1 1-51 4 3.0-053 << 0-001 {1-30 + 3.0-018 < 0-001
C + 485 highly + 56-9 highly
4 1224 4+ 3.0-122 sign. 2-:04 + 3.0:047 sign.
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Nsmenennsa B cTpoeHun modera IojcoIHeYHAKa, BHI3BAHHBIE THG0EpeNIHHOBOI
KHCJIOTOM

3. IMecrax, U. Yarcku, . Carymxa

Ortpenende Qusmonornnm pacrernii Buosornaeckoro ucruTyra YexocaoBamKOH axKaleMHH
Bayk, Ilpara

Pesiome

OpomenneM 26-THAHEBHKIX PACTEHNH OLCOMHEYHAKA PAcTBOPOM 50ur/ Mt rub0eperuoBoi
KHCJIOTH BHBRAHE MOP{OIIOrindecKue n3MeHeHNIA JACThEB 1 CTATHCTHIECKH JOCTOBEPHEIA POCT
WHfeKCa UIMHA | WApPHHA y aucTheB. CTATHCTHYECKH JOCTOBEPHO BO3POCJIO TaKKe WMCIIO
MCThEB Ha cTelre IpH Of[HOBPEMEeHHOM IIOBRILICHHN OTHOIIEHHA CyXOro Beca crebiei k cy-
XOMY Becy JNCThbeB.



