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The world outlook of a scientist who greatly con
tributed to the development of a certain scientific field 
during his long life is an extremely complex phenome
non. There is no doubt that it is based on the scientist's 
character, primarily his mental capacity (largely deter
mined genetically) for comprehensive understanding 
and profound analysis. Against this background, an 
important role is obviously played by the "environ
ment" of the scientist's childhood and youth, his educa
tion, research experience, milieu, and the diversity and 
significance of personalities surrounding him, includ
ing not only specialists in related fields and scientists in 
general (Dobzhansky, 1976; Lewontin, 1982). 

Thirty years ago, Vorontsov and Yablokov (1970) 
commemorated N.V. Timofeeff-Ressovsky's 70th anni
versary by publishing an article devoted to his life and 
work. This was the first such article in Soviet scientific 
literature, and Timofeeff-Ressovsky's students and col
leagues argued about it, accepting or rejevting certain 
conclusions. They also asked Timofeeff-Ressovsky's 
opinion about his career as a biologist. He noted that his 
work in science developed "remarkably logically," 
emphasizing that his interest in certain problems was 
determined by the natural hierarchy of the levels of life 
organization and life studies. Note that Timofeeff
Ressovsky actively discussed the levels at which life is 
studied; the fact that the discussion actually concerned 
the objectively existing levels of life organization logi
cally followed from his words. According to A.N. 
Tyuryukanov, Timofeeff-Ressovsky mentioned that he 
had "passed through the levels." Indications that the 
concept of these levels played an important role in 
Timofeeff-Ressovsky's work are also found in his 
memoirs (Timofeeff-Ressovsky, 1995). 

Let us consider Timofeeff-Ressovsky's scientific 
work from this standpoint. Historically, Russian biolo
gists, who had recently learned Mendelian genetics 
after the rediscovery of Mendel's laws in the early 20th 
century (for example, see the fundamental book by 
Bogdanov, 1914 ), became isolated from the interna
tional scientific community because of World War I and 
the October Revolution, followed by the civil war in 
Russia. Meanwhile, genetic research in foreign centers 
progressed rapidly. By the beginning of World War I, 
T.H. Morgan and his talented coworkers, C.B. Bridges, 
A.H. Sturtevant, and H.J. Millier, had formulated the 
chromosome theory of heredity, including the concept 

of crossing over (its key component). In the early 1920s, 
this was a well-substantiated and generally accepted the
ory, and Drosophila became a classical object of genetic 
research. Although Russian biologists had some informa
tion about these developments, they were astonished 
when H.J. Muller visited Soviet Russia in 1922 and 
brought Drosophila cultures. Biologists who worked in 
Moscow together with N.K. Kol'tsov and S.S. Chetver
ikov realized how greatly foreign geneticists had pro
gressed in their research. Timofeeff-Ressovsky and 
other scientists of this team (B.L. Astaurov, S.M. Ger
shenzon, P.F. Rokitskii, and others) recalled that they 
all faced the problem of what to do in this situation. The 
results obtained abroad obviously required detailed 
analysis, but the scientists had to decide on the 
approach to their own studies, as catching up with for
eign specialists by following the same route was appar
ently inexpedient. Discussions resulted in choosing an 
original approach based on traditions of the Russian 
natural science of the 19th century. The main directions 
of Timofeeff-Ressovsky's studies (in both genetics and 
biology in general) corresponded to this program and 
reflected his adherence to the concept of the levels of 
life organization and analysis. 

( 1) Cell level. Once it became clear that the discrete 
units of heredity (genes) actually exist and are located in 
the cell nucleus, in chromosomes, the question arose as 
to what the gene is. A possible way to answer this was to 
expose genes to the effects of various external factors 
inducing mutations. In the early 1920s, D.D. Romashov 
and Timofeeff-Ressovsky made such an attempt using 
ionizing radiation (Timofeeff-Ressovsky et al., 1966). 
However, these experiments failed, because the scien
tists used Drosophila funebris flies from natural popu
lations with a very high background mutation level and 
had no precise methods for reliably detecting new 
mutations, such as that proposed by Millier for D. mel
anogaster in 1927 (Muller, 1927). They decided to sus
pend this research, as some essential component was 
lacking. In this context, the methodological aspect is 
important. Timofeeff-Ressovsky had never been inter
ested in studying "the effect of something upon some
thing," regarding such an approach as unscientific. He 
thought and acted in a different way, using various fac
tors as tools for revealing the structure of the object 
studied. 
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As soon as Millier proposed his CIB method, Timo
feeff-Ressovsky formulated and implemented an origi
nal program of radiation-genetic research. Its main 
results are summarized in the famous "green notebook" 
(or "green pamphlet"), a large paper written together 
with the physicists K.G. Zimmer and M. Delbruck 
(Timofeeff-Ressovsky et al., 1935), 1 and the monograph 
by Timofeeff-Ressovsky and Zimmer (1947). Thus, con
siderable progress in understanding the structure of a 
gene was made: it was found that the gene is a macro
molecule, and its size was estimated. This is the reason 
why Timofeeff-Ressovsky is among the founders of 
modem molecular genetics. From the standpoint of 
present-day molecular genetics and genetic engineer
ing, the results obtained by his research team may be 
regarded as an important event in the history of studies 
on gene structure. Moreover, there is another aspect, 
which has not yet been fully understood: this cycle of 
studies is a rare case when the approach typical of the
oretical physics was used in biological research. 

(2) Ontogenetic level. When Mendel's laws were 
rediscovered, specialists began to distinguish between 
genes themselves and the results of their action, i.e., 
specific traits. Hence, questions arose concerning the 
way from a gene to a trait at the organism level, i.e., the 
factors affecting the phenotypic manifestation of a 
gene. Today, the corresponding field of genetic research 
(apparently, the least explored) is known as develop
mental genetics. In the 1920s, it was referred to as phe
nogenetics. The results of Timofeeff-Ressovsky's stud
ies in phenogenetics, which are of fundamental signifi
cance, were described in his first publications. He used 
the model of the gene radius incompletus in D. fune
bris, which is expressed depending on the genotype of 
a fly and the environmental conditions of its develop
ment. On the basis of these studies, he formulated the 
concept of specific genotypic environment distin
guished within the environment in general (a fact spe
cifically noted by Chetverikov, his teacher, in the paper 
published in 1926) and introduced the measures char
acterizing the frequency and degree of gene manifesta
tion (penetrance and expressivity, respectively) (Timo
feeff-Ressovsky, 1925, 1927). His general ideas con
cerning the pathways of phenotypic manifestation of 
the gene (Timofeeff-Ressovsky, 1934a) are still of con
siderable significance (Ivanov, 1966). 

(3) Population level. In the 1920s, the research field 
dealing with the fate of genes in populations was as yet 
unexplored. The development of mathematical popula
tion genetics began when G.H. Hardy, a great master of 
mathematical analysis, published his classic work 
(Hardy, 1908). Although the corresponding principle is 
justly known as the Hardy-Weinberg law, the first 
author apparently has priority in formulating the prob
lem and proposing the method for solving it. Experi
mental population genetics did not exist at that time. To 

1 Here and below, only the main works are mentioned. For a com
plete list of references, see Timofeeff-Ressovsky, 1996. 

a great extent, this science owes its origin to Chetverikov, 
who was among the first to understand that the data 
provided by rapidly developing genetics are inconsis
tent with the Darwinian theory of evolution (Chetver
ikov, 1926; see also Timofeeff-Ressovsky et al., 1973 ). 
In fact, he deductively predicted that natural popula
tions are genetically heterogeneous and indicated a 
method for predicting this heterogeneity (Glotov, 
1981). A number of Chetverikov's students began to 
collect material confirming his ideas, but the paper by 
Timofeeff-Ressovsky and Timofeeff-Ressovsky (1927) 
on D. melanogaster populations from Berlin-Buch 
proved to be the first in this series. The authors empha
sized that this work is experimental proof of Chetver
ikov's theory. 

Kol'tsov, Chetverikov, and the next generation of 
scientists representing the Moscow zoological school, 
including Timofeeff-Ressovsky, regarded population 
genetics primarily as the genetics of natural popula
tions that provided new approaches to the analysis of 
phenomenology and mechanisms of intraspecific vari
ation within the species range; in fact, this was a new 
level in zoogeographic research. This is why Timofe
eff-Ressovsky 's comprehensive work "Genetics and 
Evolution" ( 1939) has the subtitle "From the Stand
point of a Zoologist." The same tendency is character
istic of the extensive studies on temperature races in 
Drosophila (Timofeeff-Ressovsky, 1935), geographic 
variation in the ladybird Epilachna chrysomelina 
(Timofeeff-Ressovsky and Zarapkin, 1932; Zarapkin 
and Timofeeff-Ressovsky, 1932), and speciation in 
gulls (Stresemann and Timofeeff-Ressovsky, 1947). 
His article in the fundamental book The New Systemat
ics, which actually gave rise to the synthetic theory of 
evolution, is obviously the work of a zoologist special
ized in genetics (Timofeeff-Ressovsky, 1940a). 

The problem of intrapopulation genetic polymor
phism was also regarded by Timofeeff-Ressovsky from 
the zoological-evolutionary standpoint, as follows 
from his studies on the polymorphism of heterozygotes 
at the mutation ebony in D. melanogaster (Svirezhev 
and Timofeeff-Ressovsky, 1966; Zurabyan and Timo
feeff-Ressovsky, 1967) and adaptation polymorphism 
in the color of elytra in the ladybird Adalia bipunctata 
(Timofeeff-Ressovsky, 1940b; Svirezhev and Timofe
eff-Ressovsky, 1966, 1967). The latter polymorphism 
is not yet fully understood as an ecological-genetic 
phenomenon, and this fact accounts for a failure to 
reproduce the "Timofeeff-Ressovsky effect" concern
ing seasonal fluctuations in the frequencies of black 
and red beetles (e.g., see Zakharov, 1992). 

Timofeeff-Ressovsky experimentally demonstrated 
that combinations of mutations can result in improved 
viability even in cases when each of these mutations 
reduces the viability of its carriers (Timofeeff-Ress
ovsky, l 934b ). As was specially noted by Schmal
hausen ( 1968), this finding was principally important 
for the concept of adaptiveness (fitness). 
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(4) Biogeocenotic level. Apparently, Timofeeff-Ress
ovsky's interest in research at this level was associated 
with practical problems created by radioactive contami
nation. He is justly regarded as the founder of radiation 
biogeocenology (Timofeeff-Ressovsky, 1964). Research 
in this direction has been productive and is still 
regarded as promising. In particular, this is explained 
by the fact that Timofeeff-Ressovsky successfully 
developed the ideas ofV.V. Dokuchaev, VJ. Vernadsky, 
and V.N. Sukachev concerning the biosphere of the 
Earth and its elementary units (biogeocenoses), apply
ing them to studies in this specific field. Fundamental 
papers by Timofeeff-Ressovsky and Tyuryukanov 
( 1966, 1967) provide ample evidence for such a conclu
sion. 

Thus, Timofeeff-Ressovsky had every reason to say 
that he had passed through the levels. In addition to his 
research experience, however, other aspects of his life 
should be considered. One journalist wrote that Timofe
eff-Ressovsky never spared his time and, hence, never 
lost it. This is quite correct. Throughout his life, Timofe
eff-Ressovsky maintained close contact with dozens (if 
not hundreds) of people belonging to the intellectual 
community, including historians, writers, artists, and 
musicians as well as biologists, mathematicians, phys
icists, and chemists (see Nikolai Vladimirovich Timofe
eff-Ressovsky: Ocherki .. ., 1993; N. V. Timofeeff-Ress
ovsky na Urale .. ., 1998). This factor, combined with 
"passing through the levels," apparently aided Timofe
eff-Ressovsky in making large-scale generalizations of 
great methodological significance, such as the principle 
of covariant reduplication (Timofeeff-Ressovsky, 1960), 
the principle of amplifier in biology (Moglich et al., 
1944; Timofeeff-Ressovsky and Rompe, 1959), the 
concept of macro- and microevolution (Timofeeff
Ressovsky, 1958), and the concept concerning relation
ships between the biosphere and humankind (Timofe
eff-Ressovsky, 1968). Toward the end of his life, he 
repeatedly discussed these generalizations in mono
graphs written together with his students and col
leagues (Timofeeff-Ressovsky et al., 1968, 1973, 1978, 
1981). 

REFERENCES 
Bogdanov, E.A., Mendelizm ili teoriya skreshchivaniya 
(Mendelism, or the Theory of Crossing), Moscow: Mosk. 
S-kh. Inst., 1914. 
Chetverikov, S.S., On Certain Aspects of the Evolutionary 
Process from the Standpoint of Modern Genetics, Zh. Eksp. 
Biol., Ser. A, 1926, vol. 2, no. l, pp. 3-54; no. 4, pp. 237-240. 
(English translation, Proc. Am. Philos. Soc., 1961, vol. l 05, 
no. 2, pp. 156-195). 
Dobzhansky, T., The Myths of Genetic Predestination and of 
Tabula Rasa, Perspect. in Biol. Med., 1976, vol. 19, no. 2, 
pp. 156-170 (Russian translation: Dobzhanskii, T., Mify o 
geneticheskom predopredelenii i o tabula rasa, Chelovek. 
2000, N!! 1, pp. 8-20). 
Glotov, N.V., An Essay on the Development of Population 
Genetics in Russia, in Jssledovaniya po genetike (Studies in 

Genetics), Leningrad: Leningr. Gos. Univ., 1981, issue 9, 
pp. 85-105. 

Hardy, G.H., Mendelian Proportions in a Mixed Population, 
Science, 1908, vol. 28, p. 49. 

Ivanov, V.I., Relative Roles of Hereditary and Environmental 
Factors in the Origin of Noninfectious Human Diseases, Tsi
tol. Genet., 1996, vol. 30, no. 1, pp. 36-42. 

Lewontin, R.C., Human Diversity, New York: Scientific 
American Books, 1982. Translated under the title Che
lovecheskaya individual'nost': Nasledstvennost' i sreda, 
Moscow: Progress, 1993. 

Moglich, F., Rompe, R., and Timofeeff-Ressovsky, N.W., 
Energieausbereitungsmechanismen in Physik und Biologie, 
Forsch. Fortschritt., 1944, nos. 1-3, pp. 6-10. 

Miiller, H.J., Artificial Transmutation of the Gene, Science, 
1927, vol. 66, pp. 84-87. 

Nikolai Vladimirovich Timofeeff-Ressovsky: Ocherki. Vos
pominaniya. Materialy (Nikolai Vladimirovish Timofeeff
Ressovsky: Essays, Memoirs, Information), Moscow: 
Nauka, 1993. 

N. V. Timofeeff-Ressovsky na Urale. Vospominaniya (N.V. Timo
feeff-Ressovsky in the Urals. Memoirs), Yekaterinburg: 
Yekaterinburg, 1998. 

Schmalhausen, I.I., Faktory evolyutsii (Factors of Evolu
tion), Moscow: Nauka, 1968. 

Stresemann, E. and Timofeeff-Ressovsky, N.W., Artentste
hung in geographischen Fonnenkreisen: l. Der Fonnenkreis 
Larus argentatus-cachinnans-.fuscus, Biol. Zentral bi., 1947, 
vol. 66, no. 3/4, pp. 57-76. 

Svirezhev, Yu.M. and Timofeeff-Ressovsky, N.V., On'Geno
type Balance in Model Drosophila melanogaster Popula
tions, Problemy kibernetiki (Problems in Cybernetics), Mos
cow, 1966, issue 16, pp. 123-136. 

Svirezhev, Y.M. and Timofeeff-Ressovsky, N.W., Some fypes 
of Polymorphism in Populations, in Haldane and Modern Biol
ogy, Baltimore: John Hopkins Univ. Press, 1967, pp. 141-164. 

Timofeeff-Ressovsky, N.V., On the Phenotypic Manifesta
tion of Genotype: 1. Genovariation radius incompletus in 
Dr.funebris, Zh. Eksp. Biol., Ser. A, 1925, vol. l, pp. 93-142. 

Timofeeff-Ressovsky, N.W., Studies on the Phenotype Man
ifestation of Hereditary Factors: 1. On the Phenotypic Mani
festation of the Genovariation radius incompletus in Droso
phila .funebris, Genetics, 1927, vol. 12, pp. 128-198. 

Timofeeff-Ressovsky, N.W., Verkntipfung von Gen- und 
Aussenmerkmal, Wiss. Woche zu Frankfurt a. M., l 934a, vol. l, 
pp. 92-115. 

Timofeeff-Ressovsky, N.W., Uber die Vitalitat einiger Gen
mutationen und ihrer Kombinationen bei Drosophila .fune
bris und ihre Abhangigkeit vom genotypischen und vom 
ausseren Milieu, Z. Indukr. Abstamm. Vererbungsl., 1934b, 
vol.66,nos.3-4,pp.319-344. 

Timofeeff-Ressovsky, N.W., Uber geographische Temper
aturrassen bei Drosophila.funebris F., Arch. Naturgesch., N.F., 
1935,vol.4,no.2,pp.245-257. 

Timofeeff-Ressovsky, N.W., Mutations and Geographical Vari
ation, in The New Systematics, Oxford, 1940a, pp. 73-136. 

Timofeeff-Ressovsky, N.W., Zur Analyse des Polymorphis
mus bei Adalia bipunctata L., Biol. Zentral bi., l 940b, vol. 60, 
nos.5-6,pp.267-275. 

RUSSIAN JOURNAL OF ECOLOGY Vol. 31 No. 4 2000 



NIKOLAI VLADIMIROVICH TIMOFEEFF-RESSOVSKY: A BIOLOGIST'S OUTLOOK 223 

Timofeeff-Ressovsky, N.V., Microevolution: Elementary 
Phenomena, Material, and Factors of the Microevolutionary 
Process, Bot. Zh., 1958, no. 3, pp. 317-336. 
Timofeeff-Ressovsky, N.V., On the Mechanisms of Self
Reproduction of Elementary Cell Structures, Tsitologiya, 
1960, vol. 2, no. 1, pp. 45-51. 
Timofeeff-Ressovsky, N.V., Some Problems in Radiation 
Biogeocenology, in Problemy kibemetiki (Problems in 
Cybernetics), Moscow, 1964, issue 12, pp. 201-232. 
Timofeeff-Ressovsky, N.V., The Biosphere and the Human
kind, Nauch. Tr. Obninsk. Otd. Geogr. Obshch. SSSR, 1968, 
vol. 1, part 1, pp. 3-12. 
Timofeeff-Ressovsky, N.V., Vospominaniya (Memoirs), 
Moscow: Progress, 1995. 
Timofeeff-Ressovsky, N.V., /zbrannye trudy (Selected 
Works), Moscow: Meditsina, 1996. 
Timofeeff-Ressovsky, N.V. and Rompe, R.R., On Statistics 
and the Principle of Amplifier in Biology, in Problemy kiber
netiki (Problems in Cybernetics), Moscow, 1959, issue 2, 
pp. 213-228. 
Timofeeff-Ressovsky, H.A. and Timofeeff-Ressovsky, N.W., 
Genetische Analyse einer freilebenden Drosophila melano
gaster-Population, Roux's Arch. Entw.-Mech. Org., 1927, 
vol. 109, no. 1, pp. 70-109. 
Timofeeff-Ressovsky, N.V. and Tyuryukanov, A.N., On Ele
mentary Biochorological Divisions of the Biosphere, Byull. 
Mosk. 0-va Jspyt. Prir., Otd. Biol., 1966, no. 1, pp. 123-132. 
Timofeeff-Ressovsky, N.V. and Tyuryukanov, A.N., Biogeo
cenology and Soil Science, Byull. Mosk. 0-va Jspyt. Prir., 
Otd. Biol., 1967, no. 2, pp. 106-117. 
Timofeeff-Ressovsky, N.W. and Zarapkin, S.R., Zur Analyse 
der Formvariationen: I. Eine graphische Darstellungsmeth
ode der Abhiingigkeit zwischen der Variabilitiit zweier Gros
sen, Biol. Zentral bi., 1932, vol. 52, no. 3, pp. 138-147. 

Timofeeff-Ressovsky, N.W. and Zimmer, K.G., Biophysik. I. 
Das Trefferprinzip in der Biologie, Leipzig: Hirzel, 1947. 
Timofeeff-Ressovsky, N.W., Zimmer, K.G., and Delbruck, M., 
Uber die Natur der Genmutation und der Genstruktur, Nachr. 
Ges. Wiss. Gottingen, N.F., 1935, vol. 1, no. 13, pp. 189-245. 
Timofeeff-Ressovsky, N.V., Ivanov, VJ., and Glotov, N.V., 
Some Problems in Radiation Genetics, in Aktual'nye voprosy 
sovremennoi genetiki (Current Problems in Modern Genet
ics), Moscow: Mosk. Gos. Univ., 1966, pp. 412-433. 
Timofeeff-Ressovsky, N.V., Ivanov, VJ., and Korogodin, VJ., 
Primenenie printsipa popadaniya v radiobiologii (The Prin
ciple of Hit as Applied to Biology), Moscow: Atomizdat, 
1968. 
Timofeeff-Ressovsky, N.V., Yablokov, A.V., and Glotov, N.V., 
Ocherk ucheniya o populyatsii (An Essay on Population 
Theory), Moscow: Nauka, 1973. 

Timofeeff-Ressovsky, N.V., Vorontsov, N.N., and Yablo
kov, A.V., Kratkii ocherk teorii evolyutsii (A Brief Essay on 
the Theory of Evolution), Moscow: Nauka, 1978, 2nd ed. 
Timofeeff-Ressovsky, N.V., Savich, A.V., and Shal'nov, MJ., 
Vvedenie v molekulyarnuyu radiobiologiyu (Introduction to 
Molecular Radiobiology), Moscow: Meditsina, 1981. 
Vorontsov, N.N. and Yablokov, A.V., In Commemoration of 
the 70th Anniversary of N.V. Timofeeff-Ressovsky, Byull. 
Mosk. 0-va Ispyt. Prir., Otd. Biol., 1970, no. 5, pp. 144-148. 
Zakharov, I.A., Red and Black, Priroda, 1992, no. 5, pp. 46-51. 

Zarapkin, S.R. and Timofeeff-Ressovsky, N.W., Zur Analyse 
der Formvariationen: 2. Eine Gesetzmiissigkeiten in der Vari
abilitiit der Eleckenform bei Epilachna chrysomelina, Natur
wiss., 1932, vol. 20, pp. 382-389. 
Zurabyan, A.S. and Timofeeff-Ressovsky, N.V., On the Poly
morphism of Heterozygotes in Quantitatively Stabilized Pop
ulations, Zh. Obshch. Biol., 1967, vol. 28, no. 5, pp. 612-617. 

RUSSIAN JOURNAL OF ECOLOGY Vol. 31 No. 4 2000 


	0112
	0114
	0115
	0116
	0117

