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Short note

CELEBRATING THE ANNIVERSARY OF PLANT PHYSIOLOGIST

LEONIDA NOVICKIENE

This year, in July, plant physiologist, habilitated
doctor Leonida Novickiené celebrated her anniver-
sary. She was a long-time collaborator of the famous
Lithuanian plant physiologist Alfonsas Merkys.
Forty years of their joint work left a bright mark on
the development of the science of plant physiology.
Based on Leonida Novickiené’s research, the field of
plant developmental physiology studies in Lithuania
has been successfully developed so far, and her en-
thusiasm, belief in scientific progress, inspire young
researchers.

Leonida Novickiené was born on 17 July 1930,
in Nerimdai¢iai village, TelSiai district, in the fam-
ily of Leonas Prialgauskas and Vanda Drukteinyté. In
19371949, she studied at Tel$iai Zemaité Secondary
School. In 1949, she entered the Faculty of Natural
Sciences of Vilnius University, but after two years of
studies, she was expelled from the university due to
the then unacceptable social origin. For a couple of
years, she worked in various jobs — in a bookstore, a
construction company. In 1953, she was allowed to
continue her studies at Vilnius University again. From
the third year of the studies, Leonida Novickiené
chose the speciality of plant physiology at the Depart-
ment of Plant Anatomy and Physiology, headed by
Professor Jonas Dagys. The title of her diploma work
was “Changes in the ratio of green leaf carotenoids
under the influence of light”. Leonida Novickiené
graduated from Vilnius University in 1957, acquir-
ing the speciality of biologist-plant physiologist and
a teacher of biology and chemistry. During her stud-
ies, she established a long-term scientific friendship
with Professors Jonas Dagys and Petras Bluzmanas
of the Department of Plant Anatomy and Physiology
of Vilnius University; they encouraged her to be in-
terested in plant physiology research and chose the
path of a researcher. Since 1957, Leonida Novickiené
started to work in the Section of Plant Physiologists
at the Institute of Biology of the Lithuanian Academy

of Science. In 1957, the section was reorganised into
the Laboratory of Plant Physiology. At that time, two
main research topics, i.e. investigations on the in-
fluence of B group vitamins and other plant growth
substances on growth and development of cultivated
plants, guided by Professor Jonas Dagys, and the
physiological reasons of the cereal lodging, guided by
young at the time researcher Alfonsas Merkys, were
developed. By studying the physiological causes of
the lodging of cereals, Alfonsas Merkys linked his
scientific insights to the gravitropic reactions of the
plants, and the essential to the studies on the activ-
ity of phytohormone auxin, also called indoleacetic
acid. Leonida Novickiené had experience in research
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on plant growth substances, obtained during the study
years while working with Professor Jonas Dagys,
who was highly educated in this field. He studied at
the Universities of Austria, Denmark and the Neth-
erlands, and obtained his PhD at the University of
Graz, during the interwar period. For this reason, Al-
fonsas Merkys invited her to work together. In 1959
and 1961, the Laboratory of Plant Physiology under-
went major changes. After the reorganisation of the
Institute of Biology of the Lithuanian Academy of
Sciences, the employees of the Laboratory of Plant
Physiology were moved to the Institute of Botany of
the Lithuanian Academy of Sciences. In 1961, Pro-
fessor Jonas Dagys resigned his position as the Head
of the Laboratory of Plant Physiology of the Institute
of Botany and continued his work at Vilnius Univer-
sity. The head position of the Laboratory occupied
Alfonsas Merkys. Young scientist directed all his
efforts to the studies of gravitropic reaction and the
role of phytohormone auxin in it. At the beginning
of the 20™ century, the gravitropic reaction of plants
was studied at various laboratories around the world,
and it was known that phytohormone auxin activity
takes an important part in plant reaction to gravity.
The phytohormone auxin itself was one of the first
hormones extracted from plants at the beginning of
the 20" century. It was accepted that auxin causes
cell growth by elongation and, thus, is involved in
the gravitropic reaction. In the middle of the 20™ cen-
tury, Professor J. Bonner of the California Institute
of Technology, J. Key, a researcher at Indiana Uni-
versity, researchers at Harvard University 1. D. Nu-
den, K.V. Thiman, and others published data linking
auxin activity and changes of protein synthesis during
the plant cell growth by elongation. In the sixties, the
idea that auxin induces transcription of genes, which
are coding proteins responsible for physiological
response, the elongation of the plant cell wall, was
raised at various laboratories of plant physiology
around the world. Lithuanian plant physiologists, led
by Alfonsas Merkys, supported this point of view.
Leonida Novickiené was one of the first laboratory
collaborators, studying the condition and metabolism
of auxin in the stems of the lodging cereals. She sum-
marised the results of a five-year study in the thesis
“Investigation of auxin metabolism and respiration
process in the cereals in relation to their resistance
to lodging”, which she defended at Vilnius Univer-
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sity in 1966. After the defence of the doctoral thesis,
she was actively involved in further auxin researches,
to confirm auxin relation to proteins during the plant
cell growth by elongation. Already in 1973, Alfonsas
Merkys, Leonida Novickiené along with plant physi-
ologists Albinas Putrimas and Antanas Marc¢iukaitis
published the methodology of the experiment, which
allowed determining auxin bound with protein in
plant material. This methodology played an impor-
tant role in the development of studies on the physi-
ological mode of auxin action, the subsequent results
of which significantly expanded the general concept
of hormonal regulation of plant growth and develop-
ment. In the early 1970s, the researchers of the Labo-
ratory of Plant Physiology of the Institute of Botany
had such great experience in the field, that they could
plan specialised studies of the gravitropic reaction of
plants such as plant growth and morphogenesis under
microgravity conditions; the mechanism of auxin ac-
tion and its role in the gravitropic reaction; and the
development of physiological phytohormone ana-
logues and their application to the practice of agricul-
ture. The latter topic became Leonida’s Novickiené’s
further scientific work, to which she dedicated all her
wisdom, research and organisational skills.

The research data on plant growth regulators were
published in the scientific press in the early and mid-
20th century. Some synthetic auxins (chlorophenoxy-
acetic acids called 2,4-D; 2,4,5-T) had already been
used in horticultural practice. In the middle of the
20™ century, attention was paid to the research on the
chemical regulation of crops. With the growing de-
mand for food and crops, most farms around the world
used physiologically active substances in addition to
agrotechnics. Researchers developed synthetic growth
regulators by modifying the chemical composition of
natural growth regulators. It was believed that the syn-
thetic compound obtained by modifying the natural
structure of plant hormones would have a more active
and targeted effect on plant growth and development.
The first experiments of Leonida Novickiené were re-
lated to the research on the activity of plant growth
retardant (growth inhibitor) CCC, which was believed
to protect the lodging of cereals. In the 1960s, its ef-
fect on cereals was described by American scientists
N. Tolbert and S. Wittwer. After testing in Lithuania,
CCC was recognised as suitable for regulating the
growth of cereals; however, it was not ideal for all



crops. It positively regulated the growth of wheat, but
did not affect barley. For this reason, Alfonsas Merkys
and Leonida Novickiené tried to create several CCC
derivatives based on quarterly ammonium salts that
would effectively regulate the growth of barley as
well. At their request, under the guidance of a chemist,
Professor Vitas Dauksas, four new types of CCC de-
rivatives were synthesised at the Laboratory of Drug
Synthesis and Research of the Faculty of Chemistry
of Vilnius University. Three of the newly synthesised
compounds had a positive effect on the resistance of
barley to lodge. In parallel with barley studies with
CCC, Leonida Novickiené with the colleagues tested
the impact of ethrel (chlorethylphosphonic acid) on
the resistance of barley to lodge and found that ethrel
had a positive effect on the mechanical tissues of the
barley stem. Because the modified CCC derivatives
effectively affected plant formation and ethrel — the
stem tissue mechanics, Alfonsas Merkys and Leonida
Novickiené raised the hypothesis about the modifica-
tion of CCC and ethrel molecules to create new com-
pounds that would positively affect both mechanical
tissue and plant formation. The successful results of
the 1971-1975 period were the stimulus for further
studies on regulating the growth and development of
agricultural plants with synthetic growth regulators in
Lithuania. In the early 1980s, barley growth was con-
trolled by terpal, retacel super, fundazole and retardant
CCC mixtures with ethrel and chlorethylphosphonic
acid salts, but it was recognised that all of these com-
pounds did not have a significant effect on barley for-
mation. Alfonsas Merkys and Leonida Novickiené be-
gan to analyse compounds of quaternary ammonium
salts that would regulate the growth and development
of barley to strengthen the stem tissues and positively
affect the formation of generative organs. They de-
cided to modify CCC, DMC (dimethylmorpholine
chloride) and DPC (dimethylpiperidine chloride) mol-
ecules to get analogues of these compounds. Under
the guidance of a chemist, Professor Vitas Dauksas,
42 compounds were synthesised at the Laboratory of
Drug Synthesis and Research of the Faculty of Chem-
istry of Vilnius University. In 1978-1981, the effects
of these compounds on the growth and development
of various agricultural plants were investigated by ap-
plying the laboratory, vegetative and field test meth-
ods. After several years of research, the compounds
1-DMC and 3-DMC were found to be the best inhibi-
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tors of the growth of barley stems. Under the leader-
ship of Leonida Novickiené, the effect of quarterly am-
monium salt analogues (3-DMC and 17-DEC) on the
growth and development of monocotyledonous plants
was investigated by Laimuté Miliuviené and Virgilija
Gaveliené, based on this material they both defended
PhD. In the early 1980s, 3-DMC and 17-DEC were
registered as inventions. After the tests carried out in
1985-1990, compound 3-DMC was given the trade
name “Venta”.

After a successful beginning, Leonida Novic-
kiené’s further work was determined by a few circum-
stances. Because one of the leading research topics at
the Laboratory of Plant Physiology of the Institute of
Botany was the study of phytohormone auxin activity
during gravitropic reaction, and synthetic analogues of
phytohormone auxin, 2,4-dichlorophenoxyacetic acid
(2,4-D) and naphthylacetic acid (NAA) were known
as early as in the 20" century, Alfonsas Merkys and
Leonida Novickiené decided to modify the naphthyl-
acetic acid molecule and investigate whether the new
compounds affect potato morphogenesis. Based on
the programme compiled by Alfonsas Merkys and
Leonida Novickiené, the researchers from the Faculty
of Chemistry of Vilnius University, Professor Vitas
Dauksas, Dr Zita Saltyté¢ and Dr Robert Martinkus syn-
thesised 16 new naphthylacetic acid compounds. Leo-
nida Novickiené tested the most intense compounds in
potato morphogenesis and growth studies under labo-
ratory conditions. After several years of work in collab-
oration with the researchers of the Voké Branch of the
Lithuanian Institute of Agriculture, Dr Habil Algiman-
tas Bujauskas, Dr UrSulé Cepiené, Dr Juozas Jundulas,
most physiologically active compounds were selected.
Calcium salt 1- (2-chloroethoxycarbonylmethyl)-4-
naphthalenesulfonic acid showed the highest physi-
ological activity; this compound was given a name
TA-12. Laboratory and field tests confirmed that TA-
12 fully promoted the formation of potato organs. In
1985, it was tested not only in Lithuania, but also in
production trials in the farms and laboratories of re-
search institutes in Latvia, Estonia, Russia, Belarus,
Ukraine, and Moldova. Positive effects of TA-12 on
potato growth, development and yield were obtained
everywhere. In the early 1990s, the research on the
impact of TA-12 on sugar beet formation was con-
ducted. Under the supervision of Leonida Novickiené,
PhD student Grazina Adamonyté and Dr Jonas
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Jurevicius in cooperation with the researchers of the
Rumokai Experimental Station of the Lithuanian In-
stitute of Agriculture, Dr Modestas Vizgirda and Dr
Jonas Macys, performed comparative studies on the
activity of TA-12 and terpenoid-derived fusicoccine,
steroid-derived epibrassinolide, 6-benzylamine purine
and retardant-type compound composane M in the
formation of sugar beet productivity. All tested com-
pounds were found to promote sugar beet productiv-
ity, but along with productivity, only TA-12 increased
the sugar content in beetroots. In 1989 and 1990, the
plant growth regulator TA-12, which has a specific ef-
fect on sugar accumulation in beetroots, was presented
and positively evaluated at the international exhibition
Hungarochem.

In 1994, after summarising the results of 30 years
of research, Leonida Novickiené prepared and de-
fended the habilitation work “Physiological principles
of modification of the analogues of phytohormones and
retardants, regulating the plant growth, development
and productivity”. With this work, she confirmed the
assumptions about the possibility to create synthetic
analogues of phytohormones and retardants for tar-
geted regulation of the growth, development, and
yield of agricultural plants.

After defending her habilitation work, Leoni-
da Novickiené initiated the research on the effects
of synthetic auxin and quaternary ammonium salt
analogues on rapeseed growth, morphogenesis and
productivity. In 1995-2004, under her guidance, iso-
lated tissue cultures and vegetation tests were per-
formed with different rapeseed varieties. Field tests
were performed at the Lithuanian Institute of Agri-
culture in cooperation with Dr Irena Brazauskiené.
Dr Virgilija Gavelien¢, Dr Laimuté Miliuviené and
PhD student Danguolé Kazlauskiené were engaged
in the study. The first data on the effects of these
compounds on rapeseed plants were published in the
late 1990s, confirming that auxin analogues TA-12
and TA-14 have a very noticeable modifying effect
on rapeseed growth, morphogenesis, and generative
organ development, hardening, and overwintering.

Assessing the works of Leonida Novickiené from
the current point of view, we can say that together with
Alfonsas Merkys she has developed a theoretical basis
for the synthesis and use of new narrow specialisation
phytohormones physiological analogues, increasing
the targeted and selective productivity of economically
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vital plant organs. On the issues of growth regulators,
she with colleagues has published about 200 research
papers. Five doctoral theses have been defended based
on research topics developed by her, seven original
plant growth and development modifying compounds
have been registered as products useful for practical
crop production. In 2001, she, along with academician
Alfonsas Merkys, Dr Habil. Jiraté Darginavi¢iené
and Dr Romualdas Laurinaviéius, was awarded the
Lithuanian Science Prize.

As a great enthusiast of plant physiology science,
Leonida Novickiené participated in dissertation de-
fence committees, opposed the works of colleagues,
always supported young scientists, consulted, and
inspired them to work. She also paid a lot of atten-
tion to public scientific activities. In 1988, along with
academician Alfonsas Merkys, she actively partici-
pated in the establishing of the Lithuanian Society of
Plant Physiologists, for many years worked on its
board, participated in organising the main scientific
events of the society.

“The experiment is so extraordinary ...” with these
words she encouraged young people to devote them-
selves to research work. Always benevolent, sincere,
believing in the uninterrupted progress of humanity,
she is an example for young Lithuanian researchers.
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