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ELECTROPHORETIC STUDIES OF SEEDLING PHOSPHATASES,
ESTERASES AND PEROXIDASES IN THE GENUS TRITICUM L.

Our previous studies (Jaaska and Jaaska 1968a,b) revealed clear-cut
differences in polyacrylamide gel electrophoretic patterns of phospho-
bydrolases from wheat (Triticum aestivurn L.) and maize (Zea mays L.)
tissues. This finding showed the occurrence of species-specific diversity
of the enzyme among the cereals. It also suggested that, during the
phylogenetic differentiation of the grass family, considerable divergence
of genetic systems determining the structure of phosphohydrolases had
occurred.

The above considerations emphasized the desirability of studying the
degree of enzyme diversity among the different taxonomic units of
cereals. Furthermore, it was hoped that comparative electrophoretic
studies of enzymes would provide additional evidence for elucidating the
phylogenetic relationships between the taxa concerned.

In recent years, the use of proteins in evolutionary studies has re-
ceived extensive treatment witnessed by numerous papers published as
materials of several Symposions (cf. Leone, 1964; Bryson, Vogel, 1965,
etc.) or as separate theoretical works and reviews (Blagoveschensky,
1966; Ingram, 1963; Sibley, 1962; Vegotsky, Fox, 1962; Zuckerkandl,
Pauling, 1965, etc.).

The applicability of protein characteristics in systematic and phyloge-
netic studies follows from one of the most fundamental concept of
biochemical genetics, according to which the primary structure of proteins,
i. e., their amino-acid sequence is determined by the nucleotide sequences
of corresponding structural genes arranged along the DNA molecule
(Anfinsen, 1959). The primary structure, in its course, determines other
physico-chemical and biological properties of a protein.

Therefore, the knowledge of the primary structure provides the most
direct and valuable characteristic of biological specificity and genetic
individuality of protein. However, the determination of amino acid
sequences is still a very time-consuming procedure, and at present it is
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applied for only a limited number of proteins which can be comparatively
easily separated in pure state. For this reason, other protein charac-
teristics, such as their immunologic, enzymatic or molecular properties,
which are more easily determined, have found much wider application
in phylogenetic studies. Due to the development of new gel-electrophore-
tic methods for protein fractionation, electrophoretic properties of proteins
have found especially wide application in various fields of population
genetics and biosystematics (see for references Boulter et ah, 1966;
Leone, 1964; Shaw, 1965).

Protein electrophoresis has already found several successful applica-
tions in taxonomic and phylogenetic studies of cereals and grasses. Hall
(1959) first applied agar gel electrophoresis to study the salt-soluble seed
proteins from an artificial amphidiploid Triticum aestivum X Secale
lcreate and its parental species, showing the additiveness of parental
proteins in the amphiploid pattern. Seed proteins of a spontaneous
amphidiploid Stipa viridula X Oryzopsis hymenoides and its parental
species were studied by Hall and Johnson (1963). Coulson and Sim
(1964) compared seed proteins of various species of wheat and closely
related genera by means of starch-gel electrophoresis. Recently, Johnson
and Hall (1965), and Johnson (1967a,b,c) employed polyacrylamide gel
electrophoresis of alcohol-soluble seed proteins to study genome homo-
logies among various species of the genera Aegilops L. and Triticum L.
and to determine possible genome donors for the polyploid species. Hun-
ziker (1967) used protein electrophoresis combined with cytogenetic and
geobotanic data to reveal phylogenetic affinities and differentiation of
Ihe Agropyron scabriglume complex in South America.

Theoretically, as it has already been pointed out by several authors
(Hart, Bhatia, 1967; Boulter et ah, 1966), electrophoretic studies of
enzyme patterns in some cases may provide even better data for system-
atic and genetic studies than the study of proteins of an unknown
nature. The present communication is primarily concerned with the study
of polyacrylamide gel electrophoretic patterns of soluble acid phospha-
tases, esterases and peroxidases in the etiolated seedlings of the diploid,
tetraploid and hexaploid wheats. In addition, the enzyme patterns for
some diploid species of Aegilops L. which can be considered as possible
genome donors to polyploid wheats were investigated. Studies of enzyme
patterns for other diploid and polyploid Aegilops species are in progress
at present, and the results are expected to be published in a separate
paper.

Materials and Methods

Plant Material. The seed samples used in this study were received from the World
Collection of Vavilov All-Union Institute of Plant Industry (Leningrad), except the
sample of Triticum thauudar Reut, obtained from the Botanical Garden of the Academy
of Sciences of the Armenian SSR (Yerevan), and the strains of T. aestivum L. received
from the Plant Breeding Station in Jõgeva, Estonia. The botanical names of the taxa
studied, collection numbers of strains and places of origin are listed in the Table.

Dehusked seeds were sterilized in a freshly prepared medium made by mixing of
fi\e volumes 96 per cent ethyl alcohol with one volume 30 per cent hydrogen peroxide.
Alter 10 minutes the seeds were generously washed in several changes of distilled
water and sown in Koch dishes on two sheets of filter paper saturated with 5 ml
2xlo~4 M CaS04 solution. The seeds were germinated in the dark, in a thermostat at
25 °C for 4 —5 days.
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Tissue Extracts and Electrophoresis. A 400—500 mg sample of excised coleoptue&
and roots was homogenized by grinding in a pre-chil)ed mortar with an addition of
2.0 ml of cold buffer mixture at a pH of about 7.6—7.8, consisting of 0.1 tris-hydroxy-
methylaminomethane (Iris), 0.06 M ascorbic acid and 0.005 M EDTA. The resulting
homogenate was centrifuged at 18,000 g for 30 minutes. To the supernatant in a small
vial, sucrose was added up to a final concentration of about 30 per cent, together with a
small amount (about 10 mg/ml) of Sephadex G-200 as an inert protein carrier. The
protein extracts were stored frozen at —lO °C.

A modified method of vertical polyacrylamide gel electrophoresis, using only
photopolymerized small-роге gel layer without spacer and sample layers, has been
adopted as described in detail by Jaaska and Jaaska (1968b). All the electrophoretic
runs were made in duplicate with two parallel gels for every sample simultaneously in
each run.

The maintaining of the extraction conditions constant proved to be essential for
obtaining reproducible enzyme patterns. It has been found that changes in the composi-
tion of the extraction medium or freezing and thawing of the homogenates without
added sucrose resulted in certain changes of electrophoretic patterns of acid
phosphatases.

Enzyme Staining. Acid phosphatase and esterase activities on gels were localized
by using an azo-dye coupling method of Barka (1960) with a-naphthyl phosphate or
CMiaphthyl acetate as substrates, respectively, and hexaazotized pararosanilin as a
coupler, in a modification described in our previous paper (Jaaska and Jaaska, 1968b).

For studying peroxidase isoenzymes, the gels were first incubated for about 20
minutes in a mixture of eight volumes of 0.1 M acetate buffer at pH 4.8 and of two
volumes of 0.005 M solution of a substrate (o-dianisidine, benzidine, etc.) in 96 per cent

The List of Taxa, Collection Numbers and Places of Origin

Bolanical names Collection Place of
number origin

I. Diploid wheats
T. boeolicum Boiss. ssp. thaoudar

balanssae K-40117 Iraq
T. thaoudar Reut. — Armenia
T monococcurn L. K-20748 —

II. Tetraploid wheats
T. dicoccum Schrank var. jarrum K-7349 —

T. durum Desf. var. melanopus K-4I652 —

T. peršicum Vav. var. stramincum K-18013 Armenia
T. turgidum L. var. specsi&sissimum K-44548 Italv
T. polonicum L. var. leuissimum K-40162 —

T. timopheevi Zhuk. var. typicum К -29548 West
GeorgiaIII. Hexaploid wheats

T. macha Dek. et Men. var. letschu* К-28168 West
mi cum Georgia

T. spelta L. var. coeruleum K-20538 Spain
T. vauilovii Jakubz. var. vaneum K-29533 Armenia
T. sphaerocuccum Perc. var. globosum К-5498 India
T. aeslivum L. (cultivars Varma,

Diana, Universal, Murat, Pikker) —
—

IV. Diploid species of
Aegilops L.

A. speltoides Tausch К-21, К-23 Asia Minor
A. squorrosa L. К-33 Turkmenistan
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Fig. 1. Polyacrylamide gel electrophoretic patterns of seedling acid phosphatases for
various wheat taxa. Enzymograms: a T. monococcum L., b T. boeoticurn Boiss.,
r. T. thaoudar Reut., d. T. dicoccum Schrank, e T. durum Desf., f T. persicum
Vav., g T. turgidum L., h T. polonicum L., i T. timopheevi Zhuk., j T.
macha Dek. et Men., k T. spelta L., / T. vavilovii Jakubz., m T. sphaero-

coccum Perc., n T. aeslivum L.

Fig. 2. Polyacrylamide gel electrophoretic patterns of seedling esterases for various
wheat taxa. Designations of the enzymograms see under Fig. 1.
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Fig. 3. Polyacrylamide gel electrophoretic patterns of seedling peroxidases for various
wheat taxa. Designations of the enzymograms see under Fig. 1.

Fig. 4. The artificial synthesis of acid phosphatase patterns of the tetraploid and
hexaploid wheats. Enzymograms; a T. boeoticum Boiss., b T. thaoudar Reut.,
c A. speltoides Tausch, d T. boeoticum + A. speltoides, e T. thaoudar +

A. speltoides, f T. dicoccum Schrank, g T. persicum Vav., h A. squarrosa L..
i T. dicoccum + A. squarrosa, j T. persicum + A. squarrosa, k T. sphaerococ-

curn Perc., I T. aestivum L.
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ethyl alcohol. The sites of peroxidase activity were visualized by adding to the incubation
mixture 0.2 ml 1.5 per cent hydrogen peroxide.

Photography. The gels, after staining, were photographed in a transmitting light
for a permanent lecord. The enzymograms were photographically enlarged to a convenient
length, using the buffer front as a marker and the enzyme patterns of Triticum aesti-
vum L. as reference standards. In several cases, the equivalency of the electrophoretic
mobility of enzyme bands was verified by comparing with the pattern obtained from
a mixture of samples.

Results

Acid phosphatases. Fig. 1 presents a photograph of enzymo-
grams of anodically migrating acid phosphatases from etiolated seedlings
of three diploid, six tetraploid and five hexaploid wheat strains, each of
which represents a separate taxon. To facilitate description, the bands
have been designated by the distances of migration from the origin to
the anode given in arbitrary units.

The figure shows that polyacrylamide gel electrophoresis resolved
acid phosphatases of the diploid wheats into four or five electrophoreti-
cally distinct fractions. The patterns of all the three diploid wheal,
strains studied were on the whole similar, except a weakly stained band
at 4.6 which appeared in the enzymograms ot two wild-growing wheats
(T. boeoticum Boiss. and T. thaoudar Reut.), but was absent in the
enzymogram of the cultivated strain {T. monococcum L.). Specific for the
diploid pattern were two closely spaced bands with the migration
distances at 5.6 and 5.1, respectively. The other two bands showed low
electrophoretic mobilities; one remained near the origin and another
showed the mobility at about 1.

In enzymograms from the seedlings of the tetraploid wheats, six or
seven phosphatase fractions could be distinguished. Of the six tetraploid
wheats studied, five [T. dicoccum Schrank, I. durum Desk, T. persicum
Vav., T. iurgidum L. and T. polonicum L.) showed similar phosphatase
patterns with four successive bands of intermediate electrophoretic mobi-
lity at 6.6, 6.2, 5.6 and 5.1, respectively, as the most characteristic ones
for the tetraploid pattern. The fourth band at 6.5—6.8 was much weaker
compared with other three fractions and was detected only if the amount
of the sample applied and the incubation times in the reaction mixture
were sufficient for its appearance. In some enzymograms an additional
faint band at about 3.3 could be distinguished.

Phosphatase pattern obtained for a strain of T. timopheevi Zhuk, was
clearly different from the patterns of the rest five taxa of tetraploid
wheats. Although the total number of bands remained the same as in
other tetraploids, the mobility of some fractions, their appearance and
relative staining intensities were clearly different in the pattern of
T. timopheevi. Band at 5.1 was absent in T. timopheevi, and instead of
it a new more diffuse band with a slightly lower mobility appeared.

The acid phosphatase enzymograms for the hexaploid wheats showed
the presence of up to eight fractions. Again, the patterns for all the five
hexaploids studied {T. madia Dek. et Men., T. spelta L., T. vavilovii
Jakubz., T. sphaerococcum Perc. and T. aestivum L.) were essentially
identical, except for slight differences in the appearance of two slow-
moving fractions.

When comparing the enzymograms obtained for different ploidy levels,
certain similarities as well as differences in the enzyme patterns can be
ascertained. Two bands of small electrophoretic mobility were found in
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all the wheat taxa studied. These bands, however, showed some variation
in the staining intensity and electrophoretic mobility depending on some
minor uncontrolled differences in the preparing of tissue extracts or in
performing of electrophoresis, and, therefore, have no taxonomic value.
The remaining fractions showed no varialion and were easily reproducible
in different electrophoretic runs of the same homogenate as well as from
separate ones.

Two intensely stained bands with the migration distances at 5.1 and
5.6, respectively, were in common to all the taxa studied, exce'pt T.
timopheevi Zhuk., which had the faster band only. Thus, bands at 5.1 and
5.6 can be considered as specific for the genome A of the diploid wheats,
present also in the tetraploids and hexaploids. The third weaker band (at
4.6) of diploid wheats was seen in some tetraploids only, remaining
undetected in hexaploid wheats.

The tetraploid wheats showed the presence of two additional bands,
an intensely stained band at 6.2 and a less distinct one at 6.5—6.8, which
were absent in enzymograms of diploid wheats, but were present in all
the hexaploids. These two bands seem to be introduced in the phosphatase
patterns of the tetraploid and hexaploid wheats by the genetic information
contained in the genome B.

In the hexaploid wheat patterns, another distinct doublet of phos-
phatase bands not present in the tetraploids and diploids could be found.
The most logical interpretation of this phenomenon is that the bands
showing the migration distances at about 3.5 and 4.0 were introduced in
the hexaploids by the genetic information contributed by the genome D.

We also studied phosphatase patterns of five different cultivars of
T. aestivum L. All the patterns proved to oe identical, showing no
electrophoretic variation.

Esterases. From Fig. 2 it is seen that polyacrylamide gel
electrophoresis distinguished in etiolated wheat seedlings a rather
complex system of anodically moving esterases. The exact number of
esterase fractions could not be estimated since those of intermediate
electrophoretic mobility were diffuse and not sufficiently separated by
the electrophoretic procedure adopted to count them. These esterases,
as well as the fractions of slight electrophoretic mobility, which
remained near the origin and were present in all the samples studied,
therefore, had no taxonomic value.

The most distinctive and characteristic patterns were shown by fast-
moving series of esterases. The number of fast-moving esterases varied
from four to five in the diploid group, and from six to eight in the
tetraploid and hexaploid groups.

The patterns for all the tetraploids and hexaploids showed a high
degree of similarity as compared with the minor, but definite differences
found in some of the strains. The most characteristic fractions for both
tetraploids and hexaploids were seven fractions with the migration
distances at about 5.5, 6.3, 6.8, 7.3, 7.7, 8.1 and 8.5. Of these fractions,
those at 5.5, 6.3, 6.8 and 7.7 were likewise found to be present in the
diploid wheats, and thus they may be contributed to the genome A. Band
at 8.1 of the tetraploids and hexaploids was never found in the diploids
and seems to be specific for the genome B. The esterase pattern of T.
timopheevi Zhuk., in respect to the main bands, was identical with those
cd’ other tetraploids, showing, however, some (probably three) additional
less intense fi actions localized in the region from 4.5 to 5.3.

The feature to be pointed out is that the hexaploid wheats showed
no additional band missing in the tetiaploids. Apparently, the genome D
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of hexaploids adds no new genetic information for any esterase different
from those controlled by the genomes A and B.

In addition to the genome-specific features, esterases revealed certain
intra-genomal variability in respect to some fractions. Thus, a band at
6.8 was clearly absent in the strain of T. sphaerococcum Perc. studied,
although present in all the remaining hexaploid and tetraploid strains.
A weak band at 7.3 was not found in T. durum Desf. and T. vavilovii
Jakubz. Among the three diploid taxa, variation in esterase bands
positioned at about 6.8 and 8.9 could be observed. In contrast to the
described variation, the patterns for all the five cultivars of T. aestivum
L. studied by us were identical, showing no esterase variation.

Peroxydases. Polyacrylamide gel electrophoretic patterns of
anodically moving peroxidases from the seedlings of different wheat
taxa are presented in Fig. 3. As it was in the case of esterases, the exact
number of peroxidase fractions could not be estimated, since some bands
were excessively diffuse for distinguishing closely spaced fractions, and
several weaker bands appeared only after prolonged reaction times,
simultaneously with background staining when the main fractions had
already over-developed. Furthermore, it was found that the staining
intensity of peroxidase fractions depended on the composition of the
reaction mixture.

The number of major peroxidase fractions varied from five to eight
among the taxa studied. Most of the peroxidase fractions were in common
to all the wheat taxa, independent of their ploidy level. These were the
bands localized at about 0.1, 1,0, 5.3, 7.5 and 8.5. No band specific for
only one particular ploidy level could be established. Flowever, some
enzymograms showed the presence of fractions not found in others. Thus,
the pattern of T. madia var. coeruleum (enzymogram /) is distinguished
by the occurrence of a strong hand at about 2.6, that of T. sphaerococcum
var. globosum (enzymogram m), by the band at about 1.6.

A certain variation among the patterns could be established for a
series of weakly stained fractions of intermediate mobility, localized in
the region from 3.Ü to 4.5. Thus, the pattern of T. monococcum (enzy-
mogram a) showed no detectable peroxidase activity in this region, the
pattern of T. boeolicum (enzymogram b) revealed bands at 3.0 and 3.6,
while that of T. thaoudar (enzymogram c), bands at 3.6 and 4.1. The
tetraploid strains showed in this region bands at 4.1 and 4.5 which were
comparatively intensely stained in enzymogram of T. timopheevi, but
were absent or appeared faint in enzymograms of the other tetraploids.
The hexaploids revealed no detectable band in this region.

Peroxidases located in the region from 7.0 to 7.6 also showed variation
among the wheat taxa. Enzymograms for T. madia, T. spelta, T. vavilovii
and T. aestivum showed the presence of only one fraction in this region,
while the rest of the taxa revealed two closely spaced bands. The same
situation can be suspected for the fastest-moving zone of peroxidase
activity.

The artificial synthesis of phosphatase patterns
of the tetraploids and hexaploids. The results of
electrophoretic studies of enzyme patterns described above showed that
wheats of different ploidy level could be distinguished most clearly by
patterns of acid phosphatases. The patterns of esterases and peroxidases
revealed most fractions in common to all the three ploidy levels, showing
few differences only. Therefore, acid phosphatases could be considered to
be most suitable for the establishing of the diploid ancestors from which
the polyploid wheats have been evolved. In view of these data, it seemed
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desirable to investigate acid phosphatase patterns for Aegilops speltoides
Tausch and Aegilops squarrosa L. which have been considered by various
investigators (McFadden, Sears, 1946; Riley et ah, 1958; Sarkar, Stebbins,
1956) as the most probable genome donors to the polyploid wheats.

It is seen in Fig. 4 that acid phosphatase pattern of A. speltoides
(enzymogram c) clearly differed from those of the diploid wheats
(enzymogram a and b) in the electrophoretic mobility of the fractions.
Two bands at 5.6 and 5.1, characteristic for the einkorn wheats, were
absent in the A. speltoides pattern, and, instead of these, another doublet
of faster-moving closely-spaced bands localized at about 6.6 and 6.2 was
observed. Electrophoresis of mixtures of seedling extracts from a diploid
wheat {T. boeoticum, T. thaoudar) with that from A. speltoides resulted
in obtaining phosphatase patterns (enzymograms d and e) which
contained all the bands of both the diploid components and proved to be
identical with the patterns of natural tetraploid wheats (see enzymograms
f and g, for T. dicoccum and T. persicum, respectively). In other words,
phosphatase patterns of natural tetraploid wheats have been reproduced
aitificially by electrophoresis of tissue extract mixtures of their progenitor
diploid species

Phosphatase pattern of A. squarrosa, presented in enzymogram h in
Fig. 4, in addition to three bands common to all wheat taxa, revealed
two succesive bands with migration rates at about 3.5 and 4.0 which
were characteristic for the hexaploid pattern, but were absent in enzy-
mograms of the diploid and tetraploid wheats. One band of the einkorn
wheat and two bands specific for A. speltoides were clearly absent in the
pattern of A. squarrosa. Electrophoresis of mixtures of seedling tissue
extracts from a tetraploid wheat ( T. dicoccum , T. persicum) with that
of A. squarrosa yielded phosphatase patterns (enzymograms i and j in
Fig. 4) which appeared identical with the patterns of natural hexaploid
wheats (enzymograms k and /, for T. sphaerococcum and T. aestivum,

respectively). Accordingly, the biochemical evidence obtained supports
the view that A. squarrosa might be the diploid contributor of the genome
D to the hexaploid wheat.

Discussion

The results of the present study demonstrate that among the wheat
iaxa three major groups could be distinguished from the electrophoretic
patterns of seedling acid phosphatases. The same three groups in the
genus Triticum L. have been distinguished by earlier investigators (see
Percival, 1921, for numerous references) on the basis of morphological
characters, geographical distribution, hybridization relationships and
karyological data. These include the diploid “einkorn” wheats, the
tetraploid “emmer" wheats and the hexaploid “dinkel” or “aestivurn”
wheats, with 14, 28 and 42 somatic chromosomes constituting the
genomes AA, AABB and AABBDD, respectively.

The origin of polyploid wheats has long been a matter of considerable
speculation and extensive investigation (see a review by Sears, 1959).
According to the modern concept, the tetraploid emmer wheats are
considered to have emerged by spontaneous diploidization in the nature
of a hybrid between a wild diploid wheat having genome A and a diploid
species of Aegilops contributing genome B. Among earlier investigators,
considerable disagreement had existed regarding the possible donors of
the В genome in the tetraploid wheats. Recent comparative morphological
(Sarkar, Stebbins, 1956) and cytogenetical (Riley et ah, 1958) studies of
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I elated diploid species of Aegilops and Agropyron have, however, reached
the conclusion that A. speltoides Tausch, should be considered as the most
probable donor of the В genome in polyploid wheats.

Our present investigation provides further evidence in support of
this suggestion, showing that the genome of A. speltoides contains gene-
t'cal information controlling the synthesis of acid phosphatases which
were identical in electrophoretic properties with the fractions found in the
polyploid wheats, but absent in the diploid wheats. Electrophoresis of
tissue extract mixtures from wild diploid wheats and A. speltoides
resulted in full artificial reproduction of acid phosphatase patterns found
for the natural tetraploid wheats. Of course, the evidence obtained here
does not yet exclude the possibility that some other diploid species
of Aegilops could serve as the genome donor in the polyploid wheat. To
establish this, further studies of acid phosphatase patterns of all diploid
species of Aegilops will be needed. This work is in progress at present,
and in the course of preliminary communication it can be announced that
acid phosphatase patterns for A. mutica Boiss., A. sharonensis Eig, and
A. longissima (Schw. et Muschl.) Eig proved to be distinct from that
of A. speltoides Tausch, showing that the former three species can be
ruled out as possible В genome donors.

The hexaploid wheats are also considered to be of allopolyploid origin
arisen by diploidization of a hybrid between a tetraploid wheat and a
diploid species of Aegilops possessing the genome D. On the basis of
similarities in chromosome morphology, Pathak (1940) suggested that
A. squarrosa L. may be considered as a possible D-genome donor. This
hypothesis found soon experimental confirmation by McFadden and Sears
(1944, 1946), Kihara (1944) and by Kihara and Lilienfeld (1949) who
succeeded in the artificial synthesis of an amphidiploid between T.
dicoccoides and A. sauarrosa which closely resembled T. spelta morpho-
logically and produced with hexaploid wheats fertile hybrids showing a
good meiotic chromosome pairing.

Enzymatical investigations reported in the present work showed that
the genome of A. squarrosa carries genetical information for the synthesis
of two acid phosphatases which electrophoretically were identical with
two analogous fractions found in the hexaploid wheats. Acid phosphatase
patterns obtained by electrophoresis of tissue extract mixtures from the
tetraploid wheats and A. squarrosa proved to be identical with those
of the natural hexaploids. These data provide further evidence in support
of the view that A. squarrosa could be the diploid ancestor of the hexaploid
v, heats.

From our data it follows that separate enzymes show different degrees
of phylogenetic divergence and, therefore, have different value in estab-
lishing taxonomic and phylogenetic relationships. The patterns of
peroxidases showed main bands in common for all the three ploidy
levels. Therefore, the ploidy level of a wheat taxon could not be estab-
lished by its peroxidase electrophoretic pattern. Peroxidase enzymograms
for T. monococcurn, A. speltoides and A. squarrosa (not presented in
this report) likewise revealed most bands in common, showing the pre-
sence of no genome-specific fractions. Esterase enzymograms for the
tetraploid and hexaploid wheats were also indistinguishable in the
electrophoretic behaviour of fast-moving fractions. In contrast, enzymo-
grams of acid phosphatases revealed the presence of genome-specific
fractions being clearly distinct for each ploidy level and for each of the
ihree diploid parental" species.

The above data can be interpreted as indicating the independent diver-
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gence of separate enzymes during the phylogenetic differentiation of
Aegilops and Triticum species. Thus, the loci determining the structure
of genome-specific acid phosphatases have undergone definite mutational
changes which resulted in the appearance of phosphatases of distinct
electrophoretic mobility. Conversely, the loci for the enzymes found to be
of common occurrence in ail the diploid and polyploid taxa have probably
maintained their original structure.

The occurrence of enzymes common to all the three diploid ancestors
of wheats and to the wheats of different ploidy level suggests that the
genomes A, В and D carry identical structural genes determining these
enzymes. This is in good line with cytogenetical studies of Sears (1941)
and Riley et al. (1958) who observed that the F. hybrids of a diploid
wheat with A. speltoides and A. squarrosa show considerable meiotic
pairing resulting in the formation of up to seven bivalents in some cells,
although the average pairing was less. From these data and from the
analysis of inheritance in the nullisomics of the hexaploid wheat, it has
been concluded that considerable similarity exists between the chromo-
somes of the three diploids and that each chromosome in a diploid genome
has a genetically corresponding, but only partially homologous, i. e.,
homoeologous chromosome in each of the other two genomes (Sears,
1952, 1959).

All the above evidence supports the view about the monophyletic
origin of the three diploids from a common ancestor through the muta-
tional changes of the initial genome resulting in genetical isolation and
structural differentiation of several diploid genomes.

Another noteworthy feature to be considered here is the additiveness
of parental enzymes in the patterns of the amphiploids. Acid phosphatase
patterns of the polyploid wheats consisted of fractions found in the
contemporary diploid species from which the polyploids had arisen. This
evidence indicates that the loci determining the genome-specific acid
phosphatases have maintained their original structure since their incor-
poration in the genome of amphiploids. The same data also suggest that
the differentiation of the loci for the genome-specific acid phosphatases
had occurred in the past at the diploid level, before the appearance of
the initial amphiploids. Farther evolutionary differentiation of polyploid
wheats has occurred due to a divergence of certain other loci, while those
determining acid phosphatases showed no further divergence. This is
evidenced by the general similarity of acid phosphatase enzymograms
for all wheat taxa at the same ploidy level, T. timopheevi Zhuk, being
the only exception.

Besides the genome-specific enzymes and the enzymes common to all
the three genomes of the hexaploid wheat, several enzyme fractions
showed clear intra-genomal variation among the wheat taxa of the same
ploidy level. Three different types of intra-genomal enzyme variation

could be distinguished. The first type of variation showed the absence
of a separate enzyme band in the enzymogram. This kind of variation was
found for some esterase (Fig. 2) and peroxidase (Fig. 3) fractions, and
probably for a faint phosphatase fraction (Fig. 1) (enzymogram a).
The second variation pattern involved the alteration of the electro-
phoretic mobility of an enzyme fraction. This kind of variation was found
for a pair of weakly stained peroxidases (Fig. 3, enzymograms b and c).
The third type lay in the appearance of an additional band which was
electrophoretically distinct from the others, as it was found for some
peroxidase fractions (Fig. 3, enzymograms / and m).

The first two types of enzyme variation can be explained by the action
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см distinct alleles of mutant origin resulting in the synthesis of an inactive
enzyme analogue, or of an active enzyme of altered electrophoretic mobility
(Shaw, 1965). The appearance of an additional enzyme fraction in a wheat
.strain, however, cannot be explained so easily. One might assume the
presence of an additional structural gene resulting in the synthesis of
a new enzyme fraction. In this case, however, it is difficult to explain
the origin of the additional structural gene in the genome composition.
Therefore, other possible explanations must be searched for. Our present
data provide no experimental evidence for the genetic causes of the intra-
genomal enzyme variation.

The results of enzyme pattern studies in T. timopheeui Zhuk, need
separate discussion. It has been found that T. Umopheevi shared a unique
position among the tetraploid wheats in respect of its acid phosphatase
pattern which proved to be clearly distinct from the patterns of other
tetraploids of the Emmer group.

T. timopheeui Zhuk, is a tetraploid wheat species endemic to a narrow
territory in Western Georgia (Dekaprelevich, Menabde, 1932; Zhukovsky,
1928). Hybridization studies carried out by many investigators (Deka-
prelevich, Menabde, 1932; Lilienfeld, Kihara, 1934; Sachs, 1953, etc.)
showed that T. timopheeui is genetically isolated from the tetraploids of
the Emmer group. Its Fi hybrids with the tetraploid Emmer wheats
showed a decreased and irregular chromosome pairing in meiotic
metaphase and were almost completely sterile, or of low fertility.

Cytological studies of Kihara and Lilienfeld (1934) on meiotic chromo-
some pairing in the hybrids T. aegilopoidesXT. timopheeui, T. timopheeui
XT. dicoccum, and T. timopheeuiX T. persicum showed that the genome A of
the diploid wheat paired with one genome of T. timopheeui , while the another
genome of T. timopheeui was not fully homologous with the genome В
of the Emmer group, resulting in reduced and irregular chromosome
pairing. On these grounds the authors proposed to designate the second
genome of T. timopheeui as the genome G so as to distinguish it from
the genome B.

In contrast to the above cytogenetical data, our enzymological studies
revealed a difference between T. timopheeui and other tetraploid wheats
attributable to the genome A. An acid phosphatase fraction specific to
the genome A was found to be absent in the pattern of T. timopheeui.
However, it is possible that some other differences in enzyme patterns can
be attributed to the genome B. Esterase and peroxidase enzymograms for
T. timopheeui and other tetraploids revealed most bands in common,
although they showed the presence of some additional esterase fractions.
This suggests that the genome of T. timopheeui exhibits a high degree
O' similarity with the AB genome, showing differences in the structure
of separate genes. The degree of the biochemical divergence of T.
timopheeui from the other tetraploid wheats, however, remains to be
studied.

The present study convincingly demonstrated the existence of a
close correlation between enzymological data and the results of other
approaches in wheat systematics. This suggests that electrophoretic
studies of enzymes can be used to estimate the degree of genome homo-
logy and to elucidate the phylogenetic relationships existing among the
species of Aegilops and Triticum.
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Summary

Polyacrylamide gel electrophoretic patterns of acid phosphatases,
esterases and peroxidases from etiolated seedlings of three diploid, six
tetraploid and five hexaploid wheat taxa have been investigated. In
addition, acid phosphatase and peroxidase patterns for Aegilops spelioides
Tausch and A. squarrosa L. were obtained and compared with the patterns
of wheat taxa.

Separate enzymes were shown to exhibit different degrees of variation
and evolutionary divergence, and, therefore, they are of different value
for establishing taxonomic and phylogenetic relations. Three different
types of enzymes were distinguished, depending on the degree of diver-
gence: 1) the enzymes of common occurrence in all the wheat taxa and in
their diploid ancestor species, 2) the genome-specific enzymes, 3) the
enzymes showing intra-genomal variation. The intra-genomal enzyme
variation was of three different kinds: i) the absence of an enzyme band
in enzymogram, 2) the alteration of the electrophoretic mobility of a
fraction, 3) the appearance of an additional, electrophoretically distinct
enzyme.

Phosphatase enzymograms showed the presence of genome-specific
fractions which wr ere characteristic for the separate ploidy levels, in
addition to fractions common to all wheat taxa. Esterase patterns of the
tetraploid and hexaploid wheats were indistinguishable, showing only
minor intra-genomal variation. In the diploid group, the number of
distinguishable esterase fractions was lower than in the tetraploid group,
and some of them showed intra-genomal variation. Peroxidase enzymo-
grams revealed major bands being in common to all the wheat taxa,
independent of their ploidy level. No genome-specific peroxidase fraction
could be found, but some fractions showed intra-genomal variation.

Phosphatase pattern obtained for a strain of T. timopheevi Zhuk, was
distinctly different from the patterns of the rest of the five tetraploid
wheats. Esterase and peroxidase patterns of T. timopheevi Zhuk., however,
were similar to those of the other tetraploids, except higher activity of
two peroxidases and some additional esterase fractions present in 7.
timopheevi.

Phosphatase patterns of the polyploid wheats consisted of fractions
found in the contemporary diploid species from which the polyploids
have presumably been arisen. Electrophoresis of tissue extract mixtures
from a wild diploid wheat and A. spelioides Tausch, and from a tetraploid
wheat and A. squarrosa L. resulted in full artificial reproduction of acid
phosphatase patterns found for the natural tetraploid and hexaploid
wheats, respectively. Accordingly, the enzymological evidence presented
supports the view that A. speltoides Tausch and A. squarrosa L. might
be the diploid contributors of genomes В and D, respectively, to the poly-
ploid wheat.
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VELLO JAASKA

IDANDITE FOSFATAASIDE, ESTERAASIDE JA PEROKSÜDAASIDE
ELEKTROFOREETILINE UURIMINE PEREKONNAS TRITICUM L.

Resümee
Polüakrüülamiidgeelelektroforeetiliselt uuriti kolme diploidse, kuue tetraploidse ja

viie heksaploidse nisu idandite happelisi fosfalaase, esteraase ja peroksüdaase, samuti
AegÜops speltoides Tausch ja A. squarrosa L. fosfataase ja peroksüdaase.

Leiti, et eri fermendid erinevad oma varieeruvuse ja fülogeneetilise divergentsi
astme poolest, mille tõttu neil on erinev tähtsus taksonoomiliste ja fülogeneetiliste
seoste selgitamisel. Fülogeneetilise divergentsi astme alusel eristati kolme tüüpi fer-
mente: 1) kõigile nisutaksoonidele ja nende diploidselele eellastele ühised fermendid,
2; genoomi-spetsiifilised fermendid ja 3) genoomisisese varieeruvusega fermendid. Fer-
mentide genoomisisesest varieeruvusest täheldati 1) fraktsiooni puudumist, 2) fraktsiooni
elektroforeetilise liikuvuse muutumist ja 3) täiendava fraktsiooni ilmnemist ensümo-
grammil.

Happelistel fosfataasidel leiti nii kõigile nisutaksoonidele ühiseid kui ka genoomi-
spetsiifilisi fraktsioone. Tetraploidsete ja heksaploidsete nisude esteraaside ensümogram-
mid olid ühesugused, kuid mõningatel fraktsioonidel täheldati genoomisisest varieeru-
vust. Diploidsete nisude esteraaside arv oli väiksem kui tetraploididel ja mõnedel frakt-
sioonidel esines genoomisisene varieeruvus. Põhilised peroksüdaasi fraktsioonid olid
kõigile nisudele ühised, olenemata taksooni ploidsuse astmest. Ühtegi genoomi-spetsii-
filist peroksüdaasi ei leitud, kuid üksikutel fraktsioonidel esines genoomisisest varieeru-
vust.

Teistest tetraploidselest nisudest erines T. ümopheevi Zhuk. märgatavalt happelise
fosfataasi ensümogrammi poolest. Esteraaside ja peroksüdaasi ensümogrammid olid kõi-
gil tetraploididel sarnased, välja arvatud mõnede täiendavate esteraaside ja kahe aktiiv-
sema peroksüdaasi esinemine T. ümopheevi Zhuk. idandites.

Polüploidsete nisude fosfataaside ensümogrammid koosnesid tänapäeval esinevate
diploidsete liikide polüploidsete nisude eellaste fosfataaside fraktsioonide summast.
Diploidse nisu ja A. speltoides Tausch koeekstraktide segu elektroforeesil saadi tetra-'
ploidsele nisule iseloomulik fosfataasi ensümogramm, kuna tetraploidse nisu ja
A. squarrosa L. ekstraktide segu elektroforees andis heksaploidsele nisule iseloomuliku
ensümogrammi. Seega ühtuvad etümoloogilised andmed seisukohaga, mille kohaselt
polüploidsed nisud tekkisid diploididest ning genoomide В ja D doonoriteks olid vas-
tavalt A. speltoides Tausch ja A. squarrosa L.

Eesti NSV Teaduste Akadeemia Saabus toimetusse
Zooloogia ja Botaanika Instituut 5. IX 1968
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ВЕЛ ЛО ЛАСКА

ЭЛЕКТРОФОРЕТИЧЕСКОЕ ИССЛЕДОВАНИЕ ФОСФАТАЗ, ЭСТЕРАЗ
И ПЕРОКСИДАЗ ПРОРОСТКОВ В РОДЕ TRIT/CUM L.

Резюме

Методом электрофореза в полиакриламидном геле изучались кислые фосфатазы,
эстеразы и пероксндазы этиолированных проростков трех диплоидных, шести тетрапло-
идных и пяти гексаплоидных таксонов пшеницы. Кроме того, получены энзнмограммы
кислых фосфатаз и пероксидаз для Aegilops speltoides Tausch и A. squarrosa L.

Показано, что отдельные ферменты проявляют различную степень варьирования и
филогенетической дивергенции, в результате чего они имеют разную ценность при вы-
явлении таксономических и филогенетических взаимоотношений. По степени филогене-
тической дивергенции выделено три типа ферментов: 1) ферменты, общие для всех так-
сонов пшениц и их диплоидных предшественников, 2) геном-специфические ферменты,
3) ферменты, проявляющие внутригеномную изменчивость. При этом установлено три
вида внутригеномиой изменчивости ферментов: 1) отсутствие фракции фермента, 2) из-
менение ее электрофоретической подвижности, 3) появление дополнительной фракции
на энзимограмме.

Наряду с общими для всех таксонов пшениц фракциями выявлены геном-специфи-
ческие кислые фосфатазы, характерные для отдельных уровней плоидностн. Энзимо-
граммы эстераз тетраплоидных и гексаплоидных пшениц оказались одинаковыми, обна-
ружив только некоторую внутригеномную изменчивость. Число различаемых фракций
эстераз у диплоидных пшениц было ниже, чем у тетраплоидов, и некоторые из них
проявляли внутригеномную изменчивость. Основные фракции пероксидаз оказались об-
щими для всех таксонов пшениц вне зависимости от плоидностн. Не обнаружено ни
одной геном-специфической пероксндазы, однако некоторые фракции показали внутри-
геномную изменчивость.

Т. timoplieevi Zhuk, четко отличалась от остальных пяти тетраплоидных пшениц по
энзимограмме кислых фосфатаз, но энзнмограммы эстераз и пероксидаз были в основ-
ном сходными у всех тетраплоидов, за исключением наличия нескольких дополни тель-
ных эстераз и двух более активных пероксидаз у Т. timoplieevi Zhuk.

Энзнмограммы фосфатаз полиплоидных пшениц состояли из суммы фракций, най-
денных у современных диплоидных видов предшественников полиплоидных пшениц.
Энзнмограммы фосфатаз, полученные при электрофорезе смеси тканевых экстрактов
диплоидной пшеницы и А. speltoides Tausch, полностью соответствовали энзимограм-
мам фосфатаз тетраплоидных пшениц, а электрофорез смеси экстрактов тетраплоидноп
пшеницы и А. squarrosa L. дал энзнмограммы, характерные для гексаплоидных пше-
ниц. Таким образом, энзимологические данные согласуются с представлениями о про-
исхождении полиплоидных пшениц из диплоидов с участием А. speltoides Tausch и
А. squarrosa L. в качестве доноров геномов В и D соответственно.

Институт зоологии и ботаники Поступила в редакцию
Академии наук Эстонской ССР 5/1X 1968
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	Joon. 6. Jaapani kask (Betula tauschii (Reg.) Koidz.) Tallinna Botaanikaaia dendraariumis. (A. Niiti a foto.)
	Joon. 7. Tšoseeilia (Chosenia arbutifolia (Pall.) Skvorts.) Tallinna Botaa nikaaia clendraariumis. (A. Niitla foto.)
	Joon. 8. Viljuv suuretiivaline kikkapuu {Euonymus macroptera Rupr.) looduslikul kasvukohal Sahhalini saarel Korsakovi linna lähedal, (A. Zvirgzdi foto.)
	Joon. 9. Laisulgjas leeder (Sambucas latipinna Nakai) Tallinna Botaanikaaia dendraariumis. (A. Niitla foto.)
	Joon. 10. Amuuri pihlakas (Sorbus ainurensis Koehne) Tallinna Botaanikaaia puukoolis. (A. Niiti a foto.)


	LOODUSKAITSE * ОХРАНА ПРИРОДЫ
	LOODUSKAITSEALASE TEADUSLIKU UURIMISTÖÖ ORGANISEERIMISEST JA KOORDINEERIMISEST EESTI NSV S
	MIS ON LOODUSKAITSETEADUS?

	LÜHITEATEID * КРАТКИЕ СООБЩЕНИЯ
	ЦИТОГЕНЕТИЧЕСКИЙ ЭФФЕКТ ПРИ СОВМЕСТНОМ ДЕЙСТВИИ y-облучения и этиленимина
	Untitled
	Рис. 1. Количество митозов на один корешок. Рис. 2. Частота хромосомных аберраций при совместном действии у-облучения и этиленимина.


	ON THE ETIOLOGY AND PATHOLOGY OF VIRAL PHYLLODIES OF PLANTS.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	EESTI NSV TEADUSTE AKADEEMIA ÜLDKOGU ISTUNGJÄRGULT
	ÜLEVAATEID * ОБЗОРЫ
	FOTOSÜNTEESI ALANE SÜMPOOSION HARKUS
	Chapter
	Untitled



	НЕКОТОРЫЕ ОСОБЕННОСТИ ТРАНСПОРТА БЕЛКОВ И ОСТАТОЧНОГО АЗОТА МЕЖДУ ЛИМФОЙ И КРОВЬЮ У ОВЕЦ
	Untitled
	Untitled
	Untitled
	MÕNINGAD VALKUDE JA JÄÄKLÄMMASTIKU LÜMFI NING VERE VAHELISE TRANSPORDI ISEÄRASUSED LAMMASTEL

	ОСОБЕННОСТИ ОБМЕНА ВЕЩЕСТВ У ЧИСТОПОРОДНЫХ И ПОМЕСНЫХ ЦЫПЛЯТ
	Рис. 1. Потребление 02 чистопородными и ломес ными цыплятами.
	Рис. 2. Выделение С02 чистопородными и помесными цыплятами.
	Рис. 3. Дыхательный коэффициент у чистопородных и помесных цыплят.

	О ВЛИЯНИИ КАТИОНОВ, pH И ТЕМПЕРАТУРЫ НА АКТИВНОСТЬ АДЕНОЗИНТРИФОСФАТАЗЫ ЭКСТРАКТОВ МЫШЦ НЕКОТОРЫХ ВИДОВ РЫБ ОЗЕРА ВЫРТСЪЯРВ
	Рис. 1. Влияние pH на активность АТФ-азы KCI-экстрактов мышц рыб
	Untitled
	Рис. 3. Влияние температуры на АТФ-азную активность KCI-экстрактов мышц рыб
	Untitled

	СРАВНИТЕЛЬНОЕ ИЗУЧЕНИЕ ЗАВИСИМОСТИ РАЗМЕРОВ КРЫЛА DROSOPHILA MELANOCASTER ОТ ТЕМПЕРАТУРНЫХ УСЛОВИЙ РАЗВИТИЯ
	Зависимость длины крыла Drosophila melanogaster от температуры развития.
	Untitled
	NEW DATA ON PHORIDAE (DIPTERA)
	Scheme I. Situation of the localities Estonia: 1 Kingli, 2 Puhtu, 3 Tuhu, 4 Naissoo, 5 Tooma, б Saare, 7 Konguta, 8 Tartu, 9 Reola, 10 Järvselja, 11 Taevaskoja, 12 Sõmerpalu. Latvia: 13 Talsi, 14 Lake Lubana. Lithuania: 15 Lake Zalva, 16 Tverai, 17 Saugai, 18 Pagegiai, 19 Lake Žuvinta, 20 Birštonas, 21 Forest Punia, 22 Trakai, 23 Vilnius, 24 Druskininkai.
	Fig. 1. Plastophora sicaria Colyer, $, hypopygium: A left side, В right side.
	Fig. 2. Plastophora sicaria Colyer, S, wing.

	ELECTROPHORETIC STUDIES OF SEEDLING PHOSPHATASES, ESTERASES AND PEROXIDASES IN THE GENUS TRITICUM L.
	Fig. 1. Polyacrylamide gel electrophoretic patterns of seedling acid phosphatases for various wheat taxa. Enzymograms: a T. monococcum L., b T. boeoticurn Boiss., r. T. thaoudar Reut., d. T. dicoccum Schrank, e T. durum Desf., f T. persicum Vav., g T. turgidum L., h T. polonicum L., i T. timopheevi Zhuk., j T. macha Dek. et Men., k T. spelta L., / T. vavilovii Jakubz., m T. sphaerococcum Perc., n T. aeslivum L.
	Fig. 2. Polyacrylamide gel electrophoretic patterns of seedling esterases for various wheat taxa. Designations of the enzymograms see under Fig. 1.
	Fig. 3. Polyacrylamide gel electrophoretic patterns of seedling peroxidases for various wheat taxa. Designations of the enzymograms see under Fig. 1.
	Fig. 4. The artificial synthesis of acid phosphatase patterns of the tetraploid and hexaploid wheats. Enzymograms; a T. boeoticum Boiss., b T. thaoudar Reut., c A. speltoides Tausch, d T. boeoticum + A. speltoides, e T. thaoudar + A. speltoides, f T. dicoccum Schrank, g T. persicum Vav., h A. squarrosa L.. i T. dicoccum + A. squarrosa, j T. persicum + A. squarrosa, k T. sphaerococcurn Perc., I T. aestivum L.
	Untitled

	RUTIINI MOODUSTUMISE KINEETIKA TATRAIDANDITE HÜPOKOTÜÜLI DES OLENEVALT VALGUSTUSEST
	Joon. 1. Rutiini pimedusliku biosünteesi kineetika sõltuvus induktiivse valgustuse kestusest. Valguse intensiivsus 27 300 erg ■ cm—2 • • see—1.
	Joon. 2. Kõikide variantide keskmine rutiinisisaldus teatud ajamomendil valgustamise algusest arvates. Diagrammi all on joonega ühendatud keskmised, mis Duncani testi alusel omavahel oluliselt ei erine.
	Joon. 3. Rutiini biosünteesi kineetika 3-, 12-, 24- ja 48-tunnise valgustuse korral. Valguse intensiivsus 27 300 erg • cm—2 • see—1.
	Joon. 4. Rutiini lõpphulk 28 ja 54 tundi pärast valgustamise algust, sõltuvalt valgustuse kestusest. Valguse intensiivsus 27 300 erg • cm—2 • see-1.
	Joon. 5. Rutiini pimedusliku biosünteesi kineetika sõltuvus valguse intensiivsusest. Induktiivse valgustuse kestus 5 tundi.
	Untitled
	Untitled


	О ЛИЧИНКАХ ГАЛЛ ИЦ, ПИТАЮЩИХСЯ РЖАВЧИННЫМИ ГРИБАМИ, В ЭСТОНИИ
	Личинки галлиц на уредопустулях Puccinia menthae (фото П. Нурмик).
	ПРЕДВАРИТЕЛЬНЫЕ ДАННЫЕ ПО ГИБРИДИЗАЦИИ ЛИЛИЙ
	Рис. 1. ’Академик Н. И. Вавилов’
	Рис. 2. ’Иру’


	NIITMISE MÕJUST DEKORATIIVMURU ROHUKAMARA TIHEDUSELE
	Untitled
	Kolme katseaasta (1964—1966) keskmine võrsete arv 100 cm2 kohta eri murusegude puhul. Joonega ühendatud katsevariantides statistiliselt olulist erinevust rohukamara tiheduses ei leitud.

	LÜHITEATEID * КРАТКИЕ СООБЩЕНИЯ
	VILTJA KIRSIPUU AKLIMATISEERI/WISE KATSETEST ENSV TA EKSPERIMENTAALBIOLOOGIA INSTITUUDIS
	STUDIES ON THE ETIOLOGY AND PATHOLOGY OF THE BLACKCURRANT REVERSION. L ON THE CHARACTER OF THE CHANGES IN FLOWER MORPHOLOGY
	Fig. 1. The reversion character can clearly be seen in the first published drawings of the changed black-currant flowers (Ritzema Bos, 1904) already; 1 normal flower with broadcampanulate receptacle and clearly inferior ovary; 2 a slightly changed flower where one can still see stamens; 3, 4 the typical reverted (“female ) flowers with a superior ovary (especially on 4).
	Fig. 2. Reverted flower with leafy pistil; stamens are missing.
	Fig. 3. Changed flower primordia in various developmental stages. (Note the spiral development and arrangement of the changed flower parts.) (Enlargement 205 X.)
	Fig. 4. The normal flower primordia with well-developed stamen primordia and primordium of stigma-style in every flower primordium The petal and sepal primordia are less developed. (Enlargement 215x.j

	СБОР РУЧЕЙНИКОВ НА СВЕТ В КИНГИСЕППЕ
	Untitled

	MÜKOPLASMATAOLISED MIKROORGANISMID UUS PROBLEEM FÜTO РАТО LOOG lAS?
	Joon. 1. Maisi floeemi raku lõik maisikääbususega nakatatud taimest. Mükoplasmataoiistes moodustistes on märgitud heledamad tuumataolised alad (N). Suurend. 40 000X. (Granados jt. järgi, 1968.) Pnc. 1. Срез клетки флоэмы кукурузы, пораженной карликовостью кукурузы. В центре микоплазмоподобных тел отмечены светлые ядровндные зоны (N). Увел. 40 000 X (по Granados и др., 1968). Fig. 1. A section through phloem tissue cell of corn plant infected with corn stunt. Mycoplasma-like bodies show a central nucleus-like area (N). Magnif. 40 000. (From Granados et al., 1968.)
	Joon. 2. Lõik pahklesla Cecidophyopsis ribis kudedest struktuuriga, mis morfoloogiliselt on identsed mükoplasmataoliste moodustistega. Pahklest on kogutud mustasõstratäidisõielisusega nakatatud taimelt. Suurend. 32 000 X. Рис. 2. Срез тканей галлового клеща Cecidophyopsis ribis со структурами, морфологически идентичными с микоплазмоподобными телами. Клещ собран с черной смородины, пораженной реверсией. Увел. 32 000 X. Fig. 2. A section through gall-mite Cecidophyopsis ribis tissues shows the structures morphologically similar to the mycoplasma-like bodies. The gall-mite collected on black currant infected with black-currant reversion. Magnif. 32 000.

	О ХАРАКТЕРЕ НАКОПЛЕНИЯ АНТОЦИАНОВ В ГИПОКОТИЛЯХ ГРЕЧИХИ ПРИ ПРОДОЛЖИТЕЛЬНЫХ СВЕТОВЫХ экспозициях
	Рис. а накопление антоцианов в гипокотилях проростков гречихи при 6-, 12-, 24- и 48-(постоянном) – часовом освещении; стрелочкой указан момент прекращения световой обработки; б количество антецианов, образовавшихся в гипокотилях к концу 48-часового периода при экспозициях разной продолжительности.

	О ПЕРЕНОСЕ СИНТЕЗОСПОСОБНОСТИ АНТИТЕЛ ПРИ ПОМОЩИ РНК, ВЫДЕЛЕННОЙ В ИНДУКТИВНОЙ ФАЗЕ СИНТЕЗА АНТИТЕЛ
	Untitled

	К ИЗУЧЕНИЮ ПОВТОРЯЕМОСТИ РЕЗИСТЕНТНОСТИ
	Untitled

	ОБ ОДНОМ АНТИАДРЕНЭРГИЧЕСКОМ ФАКТОРЕ «I» В ЭСТОНСКОЙ МОРСКОЙ ЦЕЛЕБНОЙ ГРЯЗИ
	Кардиограммы сердца лягушки по методу Штрауба при добавлении в перфузиониый раствор; a: f экстракта грязи в разведении К)-I', j вымывание препарата; б: 1 адреналина 10-9, 2 адреналина 10-9 и экстракта К)-8; в; 1 адреналина К)-7 и экстракта 10-"’, 2 адреналина 1C-6 и экстракта 10-8.


	ÜLEVAATEID * ОБЗОРЫ
	NELJAS BALTI VABARIIKIDE PARASITOLOOGIAALANE TEADUSLIK KOORDIN EE RI MIS KONVERENTS
	TEADUSLIK SESSIOON AKADEEMIK K. SKRJABINI 90. SÜNNIPÄEVA TÄHISTAMISEKS
	Chapter

	ILMUNUD KIRJANDUST * НОВЫЕ КНИГИ
	Untitled

	ВЛИЯНИЕ ПОРОДНОСТИ КУР, ПРОДОЛЖИТЕЛЬНОСТИ ХРАНЕНИЯ ЯИЦ И ВЕСА ЯЙЦА НА ВЫВОДИМОСТЬ ЦЫПЛЯТ
	Untitled

	О ЖЕРЕХЕ ASPIUS ASPIUS (L.) ОЗЕРА ВЫРТСЪЯРВ
	Примечание: Размеры даны в процентах от длины тела (/), диаметр глаза в процентах от длины головы.
	Untitled

	К ФАУНЕ ЦИКАДОВЫХ ТАЙМЫРА
	Рис. 1. Район исследований. Черными кругами обозначены места сбора материала.
	Рис. 2. Javesella simillima (Lv.) $: А генитальный сегмент справа (увеличение (52Х); Б генитальный сегмент сзади (82Х); В эдеагус и анальная трубка слева (112 X); Б этеагус снизу (112Х); Д грнфелек слева (112 X).
	Рис. 3. Lebradea flavovirens (Gil. & Bk.); A генитальный сегмент самца справа (52 X); Б субгенитальная пластинка и генитальные пластинки (вправо сверху, влево снизу) (82 X); Б эдеагус справа (150 X); Г эдеагус снизу и сзади (150 X): Д конец грифелька сверху (150 X): £ коннектив (122 X); Ж – конец отростка боковой лопасти (150 X); 3 задний конец брюшка самки (26 X)-
	Рис. 4. Hardya taimyrica n. sp.: А генитальный сегмент самца слева (82 X); Б субгенитальная пластинка и генитальные пластинки (82 X); В генитальные пластинки и грифелькн сзади (82 X); Г эдеагус слева (250 X); Д эдеагус сзади (250 X); Е грифелек сверху (82 X); Ж конец грифелька снизу (122 X); 3 коннектнв (122 X); II отросток боковой лопасти пигофера (150 X); Я задний конец брюшка самки (26 X)- 2*
	Рис 5. Cicadula borealis n. sp.: A генитальный сегмент самца слева (82 X); В субгенитальная пластинка и генитальные пластинки (82 X); В эдеагус слева (150 X); Г эдеагус сзади (150 X); Д грифелек сверху (82 X); Ь конец грифелька сбоку (150 X); Ж задний конец брюшка самки (31 X); J Vii стерпит брюшка самки (46 X)-
	Рис. 6. Моховая тундра ус. Устье Агапы. Биотоп Streptanus arctous, Javesella obscurella и J. simillima.
	Рис. 7. Пояс пушицы (Eriophorum angustifolium) в моховой тундре. Биотоп Javesella simillima.
	Рис. 8. Кустарниковая тундра в окрестностях Талнаха. Биотоп Notus flavipennis, Doliotettix pallens и Cicadula borealis.
	Рис. 9. Вырубка (трасса) в кустарниковой тундре. Биотоп Javesella forcipata, Errastunus ocellaris, Lebradea flavovirens, Roseaus cruciatus и Psammotettix alienus.

	О МИГРАЦИЯХ МУХ (DIPTERA BRACHYCERA) НА ВЕРХОВЫХ БОЛОТАХ
	MÜGARBAKTERITEL RÖNTGENI KIIRTE TOIMEL TEKKIVAST BIOKEEMILISEST DEFITSIITSUSEST
	Untitled
	Untitled
	Untitled


	О ВЛИЯНИИ СВЕТА НА ОБРАЗОВАНИЕ АНТОЦИАНОВЫХ ПИГМЕНТОВ В СЕМЯДОЛЯХ ПРОРОСТКОВ ГРЕЧИХИ
	Рис, I. Спектр поглощения красного фильтра.
	Рис. 2. Изменение содержания антоцианов в / семядолях и 2 гипокотилях при продолжительном непрерывном освещении. Интенсивность освещения 38 вт/м2.
	Рис. 3. Световые кривые накопления антоцианов в семядолях при I непрерывном и 2 прерывистом освещении и в гипокотилях при 3 непрерывном и 4 прерывистом освещении. Прерывистое освещение: один световой импульс длительностью 5 мин/ч.
	Рис. 4. Накопление антоцианов в зависимости от длительности световых импульсов. Общая световая обработка 24 ч: 1 семядоли, интенсивность освещения 43 вт/м2\ 2 семядоли, 5 вт/м2\ 3 гипокотили, 43 вт/м2.
	Рис. 5. Зависимость темнового образования антоцианов в семядолях от продолжительности предшествующего освещения. Интенсивности освещения: I 60 вт/м2\ 2 20 вт/м2; 3 5 вт/м2.
	Untitled

	ДЕЙСТВИЕ НЕКОТОРЫХ АНТИБИОТИКОВ НА ОБРАЗОВАНИЕ АНТОЦИАНОВ И РУТИНА В ГИПОКОТИЛЯХ ПРОРОСТКОВ ГРЕЧИХИ
	Untitled
	Untitled
	Untitled

	KAHEREALISE ODRA SORTIDE BIOLOOGILISI JA TEHNOLOOGILISI OMADUSI
	Joon. 1. Lehepindala ja klorofüllisisa 1 dus odra sortidel. Sordid on esitatud samas järjekorras nagu joonisel 2. (Analüüsi kuupäevad olid; i— 7. vi, 2 15. vi, з 23. vi, i— з. vii, 5 —l3. vii, e 21. vii.)
	Joon. 2. Eri odrasortide biomass ja kuivaine vegetatsiooniperioodil {lO taime kohta g-des): 1 ’Maja’, 2 ’Ara’, 3 ’Aisa’, 4 nr. 5741, 5 'lsaria Nova’, 6 ’Foma’, 7 ’Amsel’, 8 'Breuns Visa’, 9 ’Birgitta’, 10 ’Gambrinus’, 11 ’Domen’.,
	Untitled
	Untitled

	О МИНЕРАЛЬНОМ ПИТАНИИ СОСНЫ ОБЫКНОВЕННОЙ (PINUS SILVESTRIS L.) НА МАЛОМОЩНЫХ ПЕРЕГНОЙНО-КАРБОНАТНЫХ (АЛЬВАРНЫХ) ПОЧВАХ
	Рис. 1. Места сбора образцов хвои на территории Эстонской ССР (обозначения см. на рис. 2).
	Рис. 2. Зависимость веса хвоинок сосны от
	Untitled
	Рис. 3. Частные коэффициенты корреляции между весом 100 пар хвоинок и содержанием в них питательных элементов на альварах материка и о. Сааремаа.
	Рис. 4. Частные коэффициенты корреляции между весом 100 пар хвоинок и содержанием в них питательных элементов в сфагново-долгомошниковом экологическом ряду.
	Рис. 5. Частные коэффициенты корреляции между весом 100 пар хвоинок и содержанием в них питательных элементов в вересков о-лишайн и ково-брусничном экологическом ряду.
	Рис. 6. Зависимость между весом хвоинок и концентрацией в нич азота в зонах острой и недостаточности в азоте в некарбокатных местопроизрастаниях (обозначения см. на рис. 2).
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	ОДНОКАНАЛЬНАЯ СЦИНТИЛЛЯЦИОННАЯ УСТАНОВКА ДЛЯ ОПРЕДЕЛЕНИЯ ЕСТЕСТВЕННОГО РАДИОУГЛЕРОДА
	Рис. 1. Блок-схема установки. 1 источник высокого напряжения: 2 ФЭУ, защита; 3 катодный повторитель; 4 усилитель; 5 анализатор; 6 пересчетное устройство.
	Рис. 2. Схема включения ФЭУ.
	Рис. 3. Комбинированная цилиндрическая защита. 1 стальной кожух с кюветой, ФЭУ и делителем напряжения; 2 ртутный экран; 3 свинец.
	Untitled
	Untitled
	Рис. 5. Зависимость скорости счета фона и чистого счета «современного» препарата от объема сцинтиллятора. I и 2 для сцинтиллятора № 1, 3 и 4 для сцинтиллятора № 2.
	Рис. 6. Зависимость максимально определяемого возраста от объема сцинтиллятора № 1 (/) и № 2 (2).
	Рис. 4. Дифференциальные спектры «современного» (/) и фонового (2) препаратов бензола. U{ нижний, U 2 верхний порог дискриминации; площадь N 0 чистый счет «современного» и фонового препаратов.

	LÜHITEATEID * КРАТКИЕ СООБЩЕНИЯ
	ВЛИЯНИЕ ПРЕДИНКУБАЦИОННОГО ГАММА-ОБЛУЧЕНИЯ НА РОСТ И РАЗВИТИЕ ЦЫПЛЯТ И ИХ ВНУТРЕННИХ ОРГАНОВ
	Зависимость веса цыплят от дозы облучения яиц перед инкубацией. По оси абсцисс доза облучения. По оси ординат средний вес цыплят в месячном возрасте по сравнению с контролем.
	Untitled
	Untitled

	ПЕРИОДИЧЕСКИЕ ИЗМЕНЕНИЯ РАДИОЧУВСТВИТЕЛЬНОСТИ СЕМЯН РАПСА ПРИ ИХ НАБУХАНИИ И ПРОРАСТАНИИ
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	Joon. 2. Planktoni biomass ja vee t° püügikohlades.
	Juuli. 3. Kilu toidu koostis ja magude täitumus aprillis Klaipeda (kv. 596) ja Soela väina (kv. 338) piirkonnas.
	Joon. 4. Kilu loidu koostis ja magude taltumus mais Pakri piirkonnas (kv. 156).
	Joon. 5. Suguküpse kilu toidu koostis ja magude täitumus mais Soela väina piirkonnas (kv. 337/338).
	Jeon. G. Mittesuguküpse kilu loidu koostis ja magude täitumus mais Soela väina piirkonnas (kv. 337/338).
	Joon. 7. Kiin toidu koostis ja magude täitumus juunis Mersragsi piirkonnas (kv. 251).
	Joon.-8. Kilu loidu koostis ja magude täitumus juulis Pakri piirkonnas (kv. 156).
	Joon. 9. Kilu toidu koostis ja magude täitumus oktoobris Pakri (kv. 152) ja Naissaare (kv. 138) piirkonnas.
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	Joon. 10. Suguküpse (/л=12,8 cm) ja mittesuguküpse (ls 8,4 cm) kilu toidu koostis ja magude täitumus detsembris Irbeni väinast lääne pool (kv. 557).
	Рис. 2. Усредненный эффект обработки солянокислым гидразином семян у-вариантов, показанных на рис. 1; / уровень изменчивости, 2 среднее число растений в семье М2. Обозначения те же, что и на рис. 1. Рис. 1. Уровни изменчивости у-облученного ячменя разных репродукций в М2 после обработки семян М2 солянокислым гидразином. Ру – уровень изменчивости, Сгс концентрация гидразина; 1 6 кр. двукратный посев в Эстонии; 2 6 кр, трехкратный посев; 3, 4 и 5 8 кр. одно-, дву- и трехкратный посев в Эстонии до облучения.
	Fig. I. Chromatograms of buckwheat seedling flavonoids. A hypocotyls; В cotyledons; 1 rutin; 2 orientin; 3 hornoorientin; 4 vitexin; 5 saponaretin; a anthocyanins; b the zone of hydroxycinnamic acid derivatives.
	Fig. 2. Standard curves of rutin (1), iso-saponarin (2), and orientin (3) in 95 per cent ethanol.
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	Типы размножения и ридиты сапробности водорослей.
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	Fig. 1. Spore diagram of H. lithuanicus and И. lateritius. Each species is represented by 50 spores from a single specimen as in following diagrams, too.
	Fig. 2. Spore diagram of H. subaurantius and H. aurantius.
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	Fig. 4. Spore diagram of H. purpureas and H. rosellus (2)
	Fig. 5. Diagram of the arithmetical means of the spore measurements of 7 Hypomyces species: H. luteo-uirens {1—4), H. lateritius (5—9), H. lithuanicus {10), H. subaurantius {11—14), H. aurantius {15—18), H. purpureas {19—21), and H. rosellus {22—23).
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	Joon. 1. Kaug-Ida florist ili ne regioon S. J. Sokolovi ja О. A. Svjazeva (1965) järgi. Joon. 2. Seemnele ja taimede põhilised varumiskohad Primorje krais ja Sahhalini saarel.
	Joon. 3. Mikrobioota (Microbiota decussata Kom.) Tallinna Botaanikaaia puukoolis. (A. Niitla foto.)
	Joon. 4. Kääbus-seedermänni (Pinus pumila (Pall.) Reg.) tihnik looduslikul kasvukohal Sahhalini saarel Tšehhovi mäel. (A. Zvirgzdi foto.)
	Joon. 5. Viljuv karedakarvane ebaviinapuu (Ampelopsis brevipedunculaia (Max.) Trautv.) Vladivostoki Botaanikaaias. (A. Zvirgzdi foto.)
	Joon. 6. Jaapani kask (Betula tauschii (Reg.) Koidz.) Tallinna Botaanikaaia dendraariumis. (A. Niiti a foto.)
	Joon. 7. Tšoseeilia (Chosenia arbutifolia (Pall.) Skvorts.) Tallinna Botaa nikaaia clendraariumis. (A. Niitla foto.)
	Joon. 8. Viljuv suuretiivaline kikkapuu {Euonymus macroptera Rupr.) looduslikul kasvukohal Sahhalini saarel Korsakovi linna lähedal, (A. Zvirgzdi foto.)
	Joon. 9. Laisulgjas leeder (Sambucas latipinna Nakai) Tallinna Botaanikaaia dendraariumis. (A. Niitla foto.)
	Joon. 10. Amuuri pihlakas (Sorbus ainurensis Koehne) Tallinna Botaanikaaia puukoolis. (A. Niiti a foto.)
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	Рис. 1. Количество митозов на один корешок. Рис. 2. Частота хромосомных аберраций при совместном действии у-облучения и этиленимина.
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	Рис. 1. Потребление 02 чистопородными и ломес ными цыплятами.
	Рис. 2. Выделение С02 чистопородными и помесными цыплятами.
	Рис. 3. Дыхательный коэффициент у чистопородных и помесных цыплят.
	Рис. 1. Влияние pH на активность АТФ-азы KCI-экстрактов мышц рыб
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	Рис. 3. Влияние температуры на АТФ-азную активность KCI-экстрактов мышц рыб
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	Зависимость длины крыла Drosophila melanogaster от температуры развития.
	Scheme I. Situation of the localities Estonia: 1 Kingli, 2 Puhtu, 3 Tuhu, 4 Naissoo, 5 Tooma, б Saare, 7 Konguta, 8 Tartu, 9 Reola, 10 Järvselja, 11 Taevaskoja, 12 Sõmerpalu. Latvia: 13 Talsi, 14 Lake Lubana. Lithuania: 15 Lake Zalva, 16 Tverai, 17 Saugai, 18 Pagegiai, 19 Lake Žuvinta, 20 Birštonas, 21 Forest Punia, 22 Trakai, 23 Vilnius, 24 Druskininkai.
	Fig. 1. Plastophora sicaria Colyer, $, hypopygium: A left side, В right side.
	Fig. 2. Plastophora sicaria Colyer, S, wing.
	Fig. 1. Polyacrylamide gel electrophoretic patterns of seedling acid phosphatases for various wheat taxa. Enzymograms: a T. monococcum L., b T. boeoticurn Boiss., r. T. thaoudar Reut., d. T. dicoccum Schrank, e T. durum Desf., f T. persicum Vav., g T. turgidum L., h T. polonicum L., i T. timopheevi Zhuk., j T. macha Dek. et Men., k T. spelta L., / T. vavilovii Jakubz., m T. sphaerococcum Perc., n T. aeslivum L.
	Fig. 2. Polyacrylamide gel electrophoretic patterns of seedling esterases for various wheat taxa. Designations of the enzymograms see under Fig. 1.
	Fig. 3. Polyacrylamide gel electrophoretic patterns of seedling peroxidases for various wheat taxa. Designations of the enzymograms see under Fig. 1.
	Fig. 4. The artificial synthesis of acid phosphatase patterns of the tetraploid and hexaploid wheats. Enzymograms; a T. boeoticum Boiss., b T. thaoudar Reut., c A. speltoides Tausch, d T. boeoticum + A. speltoides, e T. thaoudar + A. speltoides, f T. dicoccum Schrank, g T. persicum Vav., h A. squarrosa L.. i T. dicoccum + A. squarrosa, j T. persicum + A. squarrosa, k T. sphaerococcurn Perc., I T. aestivum L.
	Joon. 1. Rutiini pimedusliku biosünteesi kineetika sõltuvus induktiivse valgustuse kestusest. Valguse intensiivsus 27 300 erg ■ cm—2 • • see—1.
	Joon. 2. Kõikide variantide keskmine rutiinisisaldus teatud ajamomendil valgustamise algusest arvates. Diagrammi all on joonega ühendatud keskmised, mis Duncani testi alusel omavahel oluliselt ei erine.
	Joon. 3. Rutiini biosünteesi kineetika 3-, 12-, 24- ja 48-tunnise valgustuse korral. Valguse intensiivsus 27 300 erg • cm—2 • see—1.
	Joon. 4. Rutiini lõpphulk 28 ja 54 tundi pärast valgustamise algust, sõltuvalt valgustuse kestusest. Valguse intensiivsus 27 300 erg • cm—2 • see-1.
	Joon. 5. Rutiini pimedusliku biosünteesi kineetika sõltuvus valguse intensiivsusest. Induktiivse valgustuse kestus 5 tundi.
	Личинки галлиц на уредопустулях Puccinia menthae (фото П. Нурмик).
	Рис. 1. ’Академик Н. И. Вавилов’
	Рис. 2. ’Иру’
	Untitled
	Kolme katseaasta (1964—1966) keskmine võrsete arv 100 cm2 kohta eri murusegude puhul. Joonega ühendatud katsevariantides statistiliselt olulist erinevust rohukamara tiheduses ei leitud.
	Fig. 1. The reversion character can clearly be seen in the first published drawings of the changed black-currant flowers (Ritzema Bos, 1904) already; 1 normal flower with broadcampanulate receptacle and clearly inferior ovary; 2 a slightly changed flower where one can still see stamens; 3, 4 the typical reverted (“female ) flowers with a superior ovary (especially on 4).
	Fig. 2. Reverted flower with leafy pistil; stamens are missing.
	Fig. 3. Changed flower primordia in various developmental stages. (Note the spiral development and arrangement of the changed flower parts.) (Enlargement 205 X.)
	Fig. 4. The normal flower primordia with well-developed stamen primordia and primordium of stigma-style in every flower primordium The petal and sepal primordia are less developed. (Enlargement 215x.j
	Joon. 1. Maisi floeemi raku lõik maisikääbususega nakatatud taimest. Mükoplasmataoiistes moodustistes on märgitud heledamad tuumataolised alad (N). Suurend. 40 000X. (Granados jt. järgi, 1968.) Pnc. 1. Срез клетки флоэмы кукурузы, пораженной карликовостью кукурузы. В центре микоплазмоподобных тел отмечены светлые ядровндные зоны (N). Увел. 40 000 X (по Granados и др., 1968). Fig. 1. A section through phloem tissue cell of corn plant infected with corn stunt. Mycoplasma-like bodies show a central nucleus-like area (N). Magnif. 40 000. (From Granados et al., 1968.)
	Joon. 2. Lõik pahklesla Cecidophyopsis ribis kudedest struktuuriga, mis morfoloogiliselt on identsed mükoplasmataoliste moodustistega. Pahklest on kogutud mustasõstratäidisõielisusega nakatatud taimelt. Suurend. 32 000 X. Рис. 2. Срез тканей галлового клеща Cecidophyopsis ribis со структурами, морфологически идентичными с микоплазмоподобными телами. Клещ собран с черной смородины, пораженной реверсией. Увел. 32 000 X. Fig. 2. A section through gall-mite Cecidophyopsis ribis tissues shows the structures morphologically similar to the mycoplasma-like bodies. The gall-mite collected on black currant infected with black-currant reversion. Magnif. 32 000.
	Рис. а накопление антоцианов в гипокотилях проростков гречихи при 6-, 12-, 24- и 48-(постоянном) – часовом освещении; стрелочкой указан момент прекращения световой обработки; б количество антецианов, образовавшихся в гипокотилях к концу 48-часового периода при экспозициях разной продолжительности.
	Кардиограммы сердца лягушки по методу Штрауба при добавлении в перфузиониый раствор; a: f экстракта грязи в разведении К)-I', j вымывание препарата; б: 1 адреналина 10-9, 2 адреналина 10-9 и экстракта К)-8; в; 1 адреналина К)-7 и экстракта 10-"’, 2 адреналина 1C-6 и экстракта 10-8.
	Untitled
	Рис. 1. Район исследований. Черными кругами обозначены места сбора материала.
	Рис. 2. Javesella simillima (Lv.) $: А генитальный сегмент справа (увеличение (52Х); Б генитальный сегмент сзади (82Х); В эдеагус и анальная трубка слева (112 X); Б этеагус снизу (112Х); Д грнфелек слева (112 X).
	Рис. 3. Lebradea flavovirens (Gil. & Bk.); A генитальный сегмент самца справа (52 X); Б субгенитальная пластинка и генитальные пластинки (вправо сверху, влево снизу) (82 X); Б эдеагус справа (150 X); Г эдеагус снизу и сзади (150 X): Д конец грифелька сверху (150 X): £ коннектив (122 X); Ж – конец отростка боковой лопасти (150 X); 3 задний конец брюшка самки (26 X)-
	Рис. 4. Hardya taimyrica n. sp.: А генитальный сегмент самца слева (82 X); Б субгенитальная пластинка и генитальные пластинки (82 X); В генитальные пластинки и грифелькн сзади (82 X); Г эдеагус слева (250 X); Д эдеагус сзади (250 X); Е грифелек сверху (82 X); Ж конец грифелька снизу (122 X); 3 коннектнв (122 X); II отросток боковой лопасти пигофера (150 X); Я задний конец брюшка самки (26 X)- 2*
	Рис 5. Cicadula borealis n. sp.: A генитальный сегмент самца слева (82 X); В субгенитальная пластинка и генитальные пластинки (82 X); В эдеагус слева (150 X); Г эдеагус сзади (150 X); Д грифелек сверху (82 X); Ь конец грифелька сбоку (150 X); Ж задний конец брюшка самки (31 X); J Vii стерпит брюшка самки (46 X)-
	Рис. 6. Моховая тундра ус. Устье Агапы. Биотоп Streptanus arctous, Javesella obscurella и J. simillima.
	Рис. 7. Пояс пушицы (Eriophorum angustifolium) в моховой тундре. Биотоп Javesella simillima.
	Рис. 8. Кустарниковая тундра в окрестностях Талнаха. Биотоп Notus flavipennis, Doliotettix pallens и Cicadula borealis.
	Рис. 9. Вырубка (трасса) в кустарниковой тундре. Биотоп Javesella forcipata, Errastunus ocellaris, Lebradea flavovirens, Roseaus cruciatus и Psammotettix alienus.
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	Рис, I. Спектр поглощения красного фильтра.
	Рис. 2. Изменение содержания антоцианов в / семядолях и 2 гипокотилях при продолжительном непрерывном освещении. Интенсивность освещения 38 вт/м2.
	Рис. 3. Световые кривые накопления антоцианов в семядолях при I непрерывном и 2 прерывистом освещении и в гипокотилях при 3 непрерывном и 4 прерывистом освещении. Прерывистое освещение: один световой импульс длительностью 5 мин/ч.
	Рис. 4. Накопление антоцианов в зависимости от длительности световых импульсов. Общая световая обработка 24 ч: 1 семядоли, интенсивность освещения 43 вт/м2\ 2 семядоли, 5 вт/м2\ 3 гипокотили, 43 вт/м2.
	Рис. 5. Зависимость темнового образования антоцианов в семядолях от продолжительности предшествующего освещения. Интенсивности освещения: I 60 вт/м2\ 2 20 вт/м2; 3 5 вт/м2.
	Joon. 1. Lehepindala ja klorofüllisisa 1 dus odra sortidel. Sordid on esitatud samas järjekorras nagu joonisel 2. (Analüüsi kuupäevad olid; i— 7. vi, 2 15. vi, з 23. vi, i— з. vii, 5 —l3. vii, e 21. vii.)
	Joon. 2. Eri odrasortide biomass ja kuivaine vegetatsiooniperioodil {lO taime kohta g-des): 1 ’Maja’, 2 ’Ara’, 3 ’Aisa’, 4 nr. 5741, 5 'lsaria Nova’, 6 ’Foma’, 7 ’Amsel’, 8 'Breuns Visa’, 9 ’Birgitta’, 10 ’Gambrinus’, 11 ’Domen’.,
	Рис. 1. Места сбора образцов хвои на территории Эстонской ССР (обозначения см. на рис. 2).
	Рис. 2. Зависимость веса хвоинок сосны от
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	Рис. 3. Частные коэффициенты корреляции между весом 100 пар хвоинок и содержанием в них питательных элементов на альварах материка и о. Сааремаа.
	Рис. 4. Частные коэффициенты корреляции между весом 100 пар хвоинок и содержанием в них питательных элементов в сфагново-долгомошниковом экологическом ряду.
	Рис. 5. Частные коэффициенты корреляции между весом 100 пар хвоинок и содержанием в них питательных элементов в вересков о-лишайн и ково-брусничном экологическом ряду.
	Рис. 6. Зависимость между весом хвоинок и концентрацией в нич азота в зонах острой и недостаточности в азоте в некарбокатных местопроизрастаниях (обозначения см. на рис. 2).
	Рис. 1. Блок-схема установки. 1 источник высокого напряжения: 2 ФЭУ, защита; 3 катодный повторитель; 4 усилитель; 5 анализатор; 6 пересчетное устройство.
	Рис. 2. Схема включения ФЭУ.
	Рис. 3. Комбинированная цилиндрическая защита. 1 стальной кожух с кюветой, ФЭУ и делителем напряжения; 2 ртутный экран; 3 свинец.
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	Рис. 5. Зависимость скорости счета фона и чистого счета «современного» препарата от объема сцинтиллятора. I и 2 для сцинтиллятора № 1, 3 и 4 для сцинтиллятора № 2.
	Рис. 6. Зависимость максимально определяемого возраста от объема сцинтиллятора № 1 (/) и № 2 (2).
	Зависимость веса цыплят от дозы облучения яиц перед инкубацией. По оси абсцисс доза облучения. По оси ординат средний вес цыплят в месячном возрасте по сравнению с контролем.
	Изменение радиочувствительности семян рапса в ходе набухания. По оси абсцисс время от начала намачивания до начала облучения. По оси ординат длина корней на седьмой день от начала намачивания. Стрелками указаны моменты относительной радиочувствительности. / первая серия, 2 вторая серия. Пунктиром обозначена линия регрессии.
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	1 2 Tig. 1 and 2. Ovaries of reverted black-currant flowers growing on Murashigc-Skoog’s medium, burst, the inside revealing numerous seed-like bodies.
	Рис. 1. Усыпление пчелы в замораживающем столике микротома.
	Рис. 2. Усыпленная пчела в трубке-держателе. Иглой указано место расположения стигмы.
	Рис. 3. Игла введена в стигмальное отверстие.
	Рис. 4. Манипулирование с усыпленной пчелой под бинокулярным микроскопом.
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	Рис. 1. Сезонная динамика индекса печени леща в течение года.
	Рис. 2. Уменьшение индекса печени леща в мае.
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	Joon. 1. Entomoloogilised püügipunktid madalsoodes: • üksikud püügid, □ Avaste soo püsivaatluspunkt, о Emajõe suudmeala luhasood.
	Joon. 2. Rohurinde ämblike jaotumus dominanlrührnadesse Avaste soos 1952. a.
	Joon. 3. Rohurinde ämblike arvukus (skaala vasakul) ja jaotumus vanuserühmadesse (skaala paremal) Avaste soos 1952. a. Jäme joon ämblike koguarv, peenike joon täiskasvanud isendite arv (6' 9), katkendlik joon noorloomade arv (juv.). Viirutatud ala täiskasvanud isendite hulk °/0-des, viirutamata ala noorloomade hulk %-des.
	Joon. 4. Muutused Avaste soo rohurindes domineerivate ämblikuliiikide arvukuses 1952. a.
	Joon. 5. Muutused Avaste soo rohurindes domineerivate ämb'likuperekondade arvukuses 1952. a.
	Joon. 6. Ämblike arvukuse ööpäevane dünaamika Avaste soo rohurindes 1952. a.
	Joon. 7. Püünisvõrguga ja püünisvõrguta saaki püüdvale ämblike arvukus (skaala vasakul) ja jaotumus (skaala paremal) Avaste soo rohurindes 1952. a. Pidev joon püünisvõrguga liigid, katkendlik joon püünisvõrguta liigid. Viirutatud ala püünisvõrguga ämblike hulk %-des, viirutamala ala püünisvõrguta ämblike hulk %-des.
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	Joon. 8. Ämbliike jaotumus sugukondade järgi: A rohu rindes (Avaste soo, 1952. a.), В sarnblarindes (kõik püü gid 1951.—1953. a.).
	Fig. 1. Polyacrylamide gel electrophoretic patterns of kidney bean acid phosphatases (Л), esterases {B), and leucine aminopeptidases (C). Enzymograms: a ungerminated seeds, b the seeds imbibed in aerated water for 48 hours, c the control for seed without added substrate, d cotyledons, e leaf, f stem, g roots.
	Fig. 2. Polyacrylamide gel electrophoretic patterns of anodical peroxidases (A), cathodical peroxidases (5), and anodical nadi-oxidases (C). Designations see under Fig. 1.
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	Statistics for the fitted regression line of the form y=a+bx: Slope, 6 = 0.881 Intercept, a =1.90 Standard deviation of the slope, sb = 0.008 Standard deviation of the intercept, se = 2.46 = 110.12 ta =0.77 * Here and in the corresponding column of Tables 4 and 5 the amount of rutin is expressed as the theoretical concentration of the substance in the final solution for spectrophotometric measurement.
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	Примечание: Размеры даны в процентах от длины тела (/), диаметр глаза в процентах от длины головы.
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	Рис. 4. Дифференциальные спектры «современного» (/) и фонового (2) препаратов бензола. U{ нижний, U 2 верхний порог дискриминации; площадь N 0 чистый счет «современного» и фонового препаратов.
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