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Investigations have been conducted on the effect of 2-chlorethylphosp-
honic acid on the growth and development of one-year-old shoots of
Actinidia kolomikta (Maxim.) Maxim. It has been determined that 0.2%
solution hinders the growth of shoots of seedlings and plants propagat-
ed by softwood cuttings. During the first 14 days after spraying this
effect was significant. Necrosis (clone M3) of buds and upper interno-
des of shoots, leaf (variety ‘Lande’) fall were established. Part of shoots
were killed. The morphological peculiarities varied considerably. At the
end of vegetation the seedlings treated with 0.2% solution formed the
greatest number of shoots. The period of vegetation of the plants af-
fected by this growth regulator was shorter.
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INTRODUCTION

In order to maintain the equilibrium between the
development and the productivity of horticultural
plants, growth regulators are frequently used. 2-Chlo-
rethylphosphonic acid (C,H,CIO,P) is of significant
physiological activity, which in the cells of plants
disintegrates to ethylene [1]. Ethylene takes part in
regulating different physiological processes. Investi-
gations have demonstrated that ethylene affects the
rate of shoot growth, accelerates the ageing proces-
ses, hinders cell partition, promotes female flower-
ing [2].

A number of investigations on the effect of
growth regulators on the productivity and fruit qua-
lity of Actinidia deliciosa (A. Chev.) C. F. Liang et
A. R. Ferguson has been carried out [3-5]. Dioeciuos
liana introduced in Lithuania is one of the newest
horticultural plants. Its male and female plants do
not differ morphologically. Variations occur at the
onset of flowering and fruit setting. While introduc-
ing A. kolomikta a critical period of spring was de-
termined, in which late spring frosts coincide with
the onset of shoot growth and flowering [6]. There-
fore, in carrying out selection attention is first fo-
cused on the phenophases of shoot development and
flowering. Vegetative shoots grow vigorously, and
yielding plants must be pruned and shoots shorten-
ed [7]. The objective of the investigation was to
clarify the effect of 2-chlorethylphosphonic acid on
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the growth and development of shoots of A. kolo-
mikta.

MATERIALS AND METHODS

In 1999, different concentrations of 2-chlorethyl-
phosphonic acid were tested and the effect of this
growth regulator on plants of different age asses-
sed. In 2000, for the investigations two-year-old
plants propagated by softwood cuttings (male clone
M3 and variety ‘Lande’) and two-year-old seedlings
of clone F1 were chosen. The plants were sprayed
with water solution of this growth regulator. The
spraying was carried out on May 29-31, sunny not
windy days were chosen, maximal air temperature
exceeded 20 °C [8]. From the standpoint of vegeta-
tion, the phase of fast shoot growth was chosen rath-
er than the first completely developed leaves formed.
Vegetative shoot length was measured prior to spray-
ing, after 14, 28 days and at the end of the vege-
tation period. Also, the number of one-year-old shots
and their diameter were determined.

RESULTS AND DICUSSION

In 2000, the dynamics of meteorological conditions
had indicated that at the end of March and in April
dry warm weather would prevail. In the last decade
of April the average air temperature was 16.6-20.0°C
and maximal 24.2-27.7 °C. It had a crucial effect on
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the early onset of vegetation of the plants investiga-
ted: March 27 (clone M3 and variety ‘Lande’); Ap-
ril 2 (seedlings). Since two-year-old plants propa-
gated by softwood cuttings as well as the seedlings
had not yet attained the stage of generative develop-
ment, further only the phases of the end of shoot
growth and vegetation were recorded. The plants
treated with 2-chlorethylphosphonic acid solution
earlier cast leaves: the vegetation period of the seed-
lings exposed to 0.2% solution ended on September
31, to 0.1% solution on October 10, that of the
control on October 15. The end of vegetation of
M3 clonal plants sprayed with 0.2% and 0.1% solu-
tion and that of control plants was recorded on Sep-
tember 25, September 28 and on October 7, respec-
tively; the end in variety ‘Lande’ occurred on Octo-
ber 2, October 7 and October 15, respectively.

The intensity of shoot growth of A. kolomikta
depends upon the quantity of precipitation [9]. The
summer of the year 2000, particularly July, was ty-
pical by a large quantity of precipitation (112.9 mm).
Till the end of vegetation the effect of a 0.2% so-
lution of the growth regulator on the shoot growth
in the male clone M3 and variety ‘Lande’ was cha-
racterised as declining (Fig. 1). During the first 14
days necrosis of the tops (3—4 internodes and buds
in this shoot) was revealed, the leaves fell down.
The apical leaves of the plants sprayed with 0.1%
solution also fell down, however, no necrosis was
recorded. After a month the shots of these plants
started growing more intensively. At the end of ve-
getation it had been determined that the plants of
clone M3 and variety ‘Lande’ exposed to a 0.2%
solution had less one-year-old shoots than before
spraying (Fig. 2), because part of shoots with necro-
sis did not recover and dried. The number of one-
year-old shoots is of crucial importance for the gene-
rative productivity of male and female plants next
year, namely, in their buds the rudiments of gene-
rative shoots of next year form [10].

While assessing the state-of-art of seedling no
necrosis of one-year-old shoots or buds was ascer-
tained. During the first 14 days after spraying with
0.2% solution of 2-chlorethylphosphonic acid chan-
ges occurred: the plants lost flexibility typical of vege-
tative shoots and ability to climb a pole. The green
colour of the leaves was substituted by the reddish
green. After 28 days a decrease in these variations
was observed. During the first two months after ap-
plication of the growth regulator the shape of plants
differed, too: their shape was not typical of a liana
but of a bush. During the first 14 days 0.1% solu-
tion suppressed the growth of shoots. No variation
in the colour of leaves was observed. Application of
the growth regulator (0.2% solution) by far more
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Fig. 1. Changes in the length of shoots (cm): A — variety
‘Lande’; B — clone M3; C-seedlings of clone F1

considerably enlarged the number of one-year-old
shoots (Fig. 2).

While generalizing the findings of the investi-
gation it has been determined that treatment with
2-chlorethylphosphonic acid as a producer of ethyle-
ne changes the growth of one-year-old shoots and
of the buds from which the rudiments of generative
and mixed shoots of the next year form. 0.2% solu-
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Fig. 2. Number of shoots: A — before treatment, B — in at
the end of vegetation period
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tion hampers the shoot growth of seedlings and
plants propagated by softwood cuttings. This effect
is particularly strong during the first two weeks af-
ter spraying. No change in the diameter of shoots
due to the effect of growth regulator has been de-
termined.
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JTUMOHHUK,

Laima Cesoniené

2-CHLORETILFOSFONINES RUGSTIES ITAKA
ACTINIDIA KOLOMIKTA UGLIU VYSTYMUISI

Santrauka

Buvo tirtas 2-chloretilfosfoninés rugsties poveikis Actini-
dia kolomikta augaly vienmeciy ugliy augimui ir vysty-
muisi. Nustatyta, kad 0,2% koncentracijos tirpalas depre-
syviai veikia Zaliais auginiais padauginty augaly ir s¢jinu-
ky vienmeciy Ogliy augima. Ypac ryskiai Sis poveikis pa-
sireiSk¢ per pirmasias 14 dieny po purskimo: iSrySkejo
dgliy virSutiniy tarpubambliy ir pumpury nekrozé (vyris-
kas klonas M3), nukrito lapai (M3 ir veislé ‘Land¢’). Da-
lis nekrotizuoty ugliy zZuvo. Ypac ryskiai pasikeité s€jinu-
kuy morfologiniai poZymiai. Vegetacijos pabaigoje daugiau-
sia figliy suformavo 0,2% tirpalu nupurksti sé¢jinukai. Siuo
augimo reguliatoriumi nupurks$ti augalai anks¢iau baige
vegetacija.
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