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HETEROGENEITY AND TISSUE SPECIFICITY OF SOME
ENZYMES IN KIDNEY BEAN

It is generally accepted that the ontogenetic development of an organ-
ism is, in its general features, genetically predetermined and regulated.
When taking into consideration that genetic information finds its reali-
zation through the biosynthesis of proteins with coded structure, it be-
comes clear that the following of changes in protein patterns during the
development is of primary importance for understanding the genetic and
molecular basis of cellular differentiation and morphogenesis. All other
physiological and morphological features and their changes during the
ontogenetic development are inevitably derived from changes in protein
complement.

Recently developed protein fractionation procedures have provided a
new valuable tool for studying qualitative changes in protein complement
during the development. Already the first studies of multiple molecular
forms of enzymes (Hunter, Markert, 1957; Markert, Moller, 1959) estab-
lished differences in isoenzyme patterns for separate organs of a single
organism. At present, there is a great number of studies demonstrating the
tissue and organ specificity of protein complements in animals and
showing sequential alteration in their patterns during the development,
especially during the insect and amphibian metamorphosis (for further
references see Läufer, 1964, and Manwell, 1966).

In plants, the tissue specificity of protein and enzyme complements has
also been demonstrated by many investigators. As early as in 1932
Berg found differences in antigenically active proteins of seeds and
growing seedling tissues. Since that time, several authors have confirmed
serological differences between various parts of the same plant (Kloz
et at., 1960; Wright, 1963, etc.). In 1964, Scandalios applied gel electro-
phoretic technique to study the tissue specificity of enzymes in maize
and revealed a large tissue-specific variation among peroxidase, esterase
and leucine aminopeptidase isoenzymes. Evans and Alldridge (1965)
described differences in peroxidase electrophoretic patterns of different
tissues of tomato. Organs of pea seedlings have been reported (Besemer
and Clauss, 1968; Macnicol, 1966; Siegel and Galston, 1967) to differ in
peroxidase isoenzyme composition. Dvorak and Cernohorskä (1967)
observed variation in peroxidase electrophoretic patterns in roots, hypocotyls
and cotyledons of 10-day-old pumpkin seedlings. Barber et al. (1967)
found differences in protein patterns in various parts of wheat seeds
and seedlings. The number and the electrophoretic mobility of malate
dehydrogenase isoenzymes was reported (Weimberg, 1968) to differ
widely between three separate organs of the ten plant species studied.
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Mäkinen (1968) observed variation in electrophoretic patterns of several
enzymes in tissues of onion seedlings, while Upadhya and Yee (1968)
reported the same for barley seedlings. Characteristic changes in
protein and isoenzyme patterns during the seed germination and seedling
growth were reported by many authors (Barber, Steward, 1968; Ghetie,
Buzila, 1964; Macko et al.

,
1967; Mäkinen, 1968; Racusen, Foote, 1966;

Siegel, Galston, 1967, etc.).
In addition to the above data demonstrating the tissue-specific nature

of protein and enzyme complements in plants, several authors (Khavkin
et al., 1967; Morris, 1966; Steward et al ., 1965) found variation in protein
electrophoretic patterns for meristematic, elongation and differentiation
zones of maize and pea roots. These data suggest the occurrence of suc-
cessive qualitative changes in protein complement in the course of cellular
differentiation from the meristematic cells in the root tip through the
enlargement growth to the differentiation phase. However, some investi-
gators (Besemer, Clauss, 1968; Dudchenko, Sytnik, 1967; Hadacovä,
Sahulka, 1967) reported that they failed to detect qualitative differences
in polyacrylamide gel electrophoretic patterns of soluble proteins from
successive root zones of pea, pumpkin and horse bean, indicating the
necessity of further studies.

The present communication deals with the results of polyacrylamide
gel electrophoretic studies of acid phosphatase, esterase, leucine amino-
peptidase, peroxidase and nadi-oxidase isoenzyme systems in seeds and
seedling tissues of kidney bean, Phaseolus vulgaris L.

Material and Methods

Plant material. Seeds of 'kidney bean (Phaseolus vulgaris L., variety ‘Triumph’)
were allowed to imbibe for 48 hours in aerated distilled water in the dark at
about 22° C. Germinating seeds were sown in mois't sand and grown under continuous
iHu mination by day-light fluorescent lamps in a humid atmosphere at about 22° C.

Protein extracts were made separately from ungerminated seeds, from seeds
germinated for 48-hours in aerated distilled water, and from cotyledons, leaves, stems
and roots of individual 9-day-old seedlings. A 500 mg sample of seed or seedling tissue
was homogenized by grinding in a prechilled mortar with acid-washed sand and 2.0 ml
of cold buffer mixture at a pH of about 7.6—7.8, consisting of 0.25 M sucrose, 0.1 M
tris-hydroxymethyl-aminomethane (Tris), 0.06 M ascorbic acid and 0.005 M EDTA. The
resulting homogenates were centrifuged at 18.000 g for 30 minutes. To the supernatants
in small vials, about s—lo5—10 mg/ml of Sephadex G-200 were added as an inert protein
carrier, and the extracts were stored, frozen at —lO°C.

Polyacrylamide gel electrophoresis was performed, adapting apparatus and general
procedures of Davis (1964), but omitting the spacer gel and using only a iphotopoly-
merized small-роге gel layer of modified composition.

The gel for the anionic system was composed of 10 per cent acrylamide, 0.2 per
cent vV,A’-methylenebisacrylamide, 0.25 M Tris, 0.05 M HCI, 0.1 per cent triethanolamine
and 0.5 mg per cent riboflavine-5-phosphate. The upper cathode buffer contained 0.01 M
Tris and 0.08 M glycine, whereas the lower anode buffer was 0.1 M Tris-acetate at a pH
of about 8.9.

The geil for the cationic system was composed of 10 per cent acrylamide, 0.2 per
cent A',A’-methylenebisacrylamidc, 0.2 M acetic acid, 0.05 M KOH, 0.01 M EDTA and
0.5 mg per cent riboflavine-5-phosphate. The upper anode buffer contained 0.005 M acetic
acid and 0.04 M ß-alanine, whereas the lower cathode buffer was composed of 0.05 M
KOH and 0.2 M acetic acid.

The gels for both the anionic and cationic systems were prepared by photopoly-
merization of freshly prepared gel solutions in glass tubes placed in a special stand
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between two day-tight fluorescent lamps at a distance of 2—3 cm from each, for 20
minutes. The protein sample was layered directly on top of the small-pore gel under
the upper buffer solution, and electrophoresis was carried out at 2 mA per tube, for 1.5
or 3 hours, until the marker dye (bromphenol blue for the anionic system, methyl
green for the cationic) reached the end of gel. All the electrophoretic runs were
made in duplicate, with two parallel gels for a sample simultaneously in each run.

Enzyme Staining. For the demonstration of acid phosphatases and esterases, 1.0 ml
aliquots of pre-coofed solution of ipararosanilin (basic fuchsin) in 0.6 N hydrochloric acid
were diazotized with the addition 0.2 ml of cold 3.5 per cent sodium nitrite. The
mixtures were vigorously shaken and left standing in the cold. Just before staining,
10 ml of a solution containing 8.0 g/1 sodium hydroxide and 11.6 g/1 maleic acid were
added for neutralization and buffering at a final pH of about 6, followed by either
0.2 ml 1-naphthyl phosphate solution (10 mg/ml, in ethanol) or 0.2 ml 1-naphtiiyl acetate
(10 mg/ml, in acetone) to localize acid phosphatases or esterases, respectively. The gels
were first held in a 0.1 M sodium maleate buffer at pH 5.8 and thereafter incubated in
the described reaction mixture for about 20—120 min, until distinct reddish zones
developed at the sites of enzyme activity.

Leucine aminopeptidase activity was revealed in a similar way, except by using
AMeucyl-2-naphthylamine as a substrate and freshly diazotized o-dianisidine as a
coupler.

Peroxidase isoenzymes were localized by incubating the gels for about 20 min
in a mixture of eight volumes of 0.1 M acetate buffer at pH 4.8, with two volumes
of 0.005 M substrate (o-dianisidine, benzidine) solution in 96 per cent ethanol. The
sites of peroxidase activity were visualized by adding to the incubation mixture 0.2 ml
1.5 per cent hydrogen peroxide.

Nadi-oxidase activity was visualized in a freshly made solution consisting of 10 ml
Q.l M phosphate buffer at pH 7.2, 0.2 ml 2 per cent 1-naphthol in ethanol and 0.2 ml
fleshly made 2 per cent /V,A/-dimethyl-p-phenylenediamine in ethanol.

The gels were photographed in a transmitting light for a permanent record. The
enzymograms were photographically enlarged to a convenient length, using the buffer
front as a marker.

Results

Fig. 1 presents a photograph of enzymograms of anodically moving
acid phosphatases (Л), esterases {B) and leucine aminopeptidases (C)
from the seeds and different vegetative organs of bean seedlings. For
convenience, separate enzyme bands have been designated by the dis-
tances of migration from the origin to the anode given in arbitrary
units.

Acid phosphatase enzymograms for ungerminated seeds and for
seeds germinated in aerated distilled water for up to 48 hours revealed,
on the whole, identical patterns consisting of at least four active fractions
of low electrophoretic mobility. In addition, some enzymatic activity
remained at the site of sample application. The sixth diffuse zone seen
in these two enzymograms at the migration distance of about 3.5 to 3.8
was not due to the enzyme activity, but was caused by the precipitation
of a nonactive protein during the incubation in the reaction mixture for
acid phosphatases and was also developed in the controls without any
added substrate.

Enzymograms for cotyledons from 9-day-old seedlings revealed the
presence of highly active phosphatases, but two major zones of activity
were too diffuse to distinguish the exact number of fractions from which
they were composed. However, the general appearance of the enzyme
pattern for cotyledons was clearly distinct from the pattern for ungermi-
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Rated and germinating seeds. In addition, one fast-moving acid phosphatase
fraction, never seen in seed enzymograms, was present in cotyledons.
Bean leaf, stem and root had similar acid phosphatase enzymograms
consisting of two broad zones of diffuse appearance; they also revealed
a much weaker fast-moving band identical, in electrophoretic mobility,
with a fraction in the cotyledons. However, this band appeared only when
longer reaction times were used, and for this reason it cannot be distin-
guished in the enzymograms presented in the figure.

The results show that acid phosphatase patterns of vegetative organs
of young bean seedlings were clearly different from those for ungerminat-
ed or germinating seeds. At the same time, the patterns for different
vegetative organs (leaves, stem, roots and cotyledons) were essentially
similar, except for the presence of some additional activity in the cotyle-
dons.

Esterase enzymograms (Fig. 1Б) of bean seed and seedling tissues
revealed the presence of a series of fractions, which, with the exception
of one band, were of close electrophoretic mobility and fused together as
a diffuse broad staining without allowing to compare the isoenzyme
patterns exactly. Evidently, the polyacrylamide gel electrophoretic techni-
que applied here is not suitable for fractionating bean esterases suffi-
ciently. The presence of separate bands could be distinguished in the
underdeveloped enzymograms only.

Leucine aminopeptidase patterns (Fig. 1C) for ungerminated and
germinating seeds were identical, showing the presence of two bands at
about 4.8 and 6.8. Some enzymatic activity remained at the site of sample
application. A weak diffuse staining at about 3.5 was due to the precipita-
tion of a nonactive protein in the reaction mixture and was also seen
in the controls without substrate.

During the seedling development, the band at 4.8 disappeared, and
the enzymograms for cotyledons of 9-day-old bean seedlings showed the
presence of only a faster-moving leucine aminopeptidase band at 6.8. This
band also appeared after longer reaction time in enzymograms for leaves,
but it was never observed in enzymograms for the stem and root, which
showed no band with leucine aminopeptidase activity. These results
suggest the gradual disappearance of proteolytic leucine aminopeptidase
activity in bean cotyledons and in vegetative organs in the course of
seedling development.

Fig. 2 presents enzymograms of anodically and cathodicaliy moving
bean peroxidases and anodical nadi-oxidases.

Peroxidase enzymograms for ungerminated and germinating seeds
in the anionic electrophoresis system (Fig. 2Л) showed only a weak
diffuse staining in the region from 1.0 to 2.0 and no distinct peroxidase
fraction present. Band at about 4.0, and partially the band at the site of
sample application were due to the precipitation of nonactive proteins in
the reaction mixture for peroxidase, and they can be seen in the control
as well. Cotyledons from 9-day-old bean seedlings showed the presence
of six electrophoretically distinct and highly active anodical peroxidases
(at 2.0, 2.3, 3.9, 4.1, 4.9 and 5.8), in addition to a diffuse broad zone
of staining, extending from the site of sample application to about 1.5.
Enzymograms from the leaf and stem revealed the presence of only four
major anodical peroxidase fractions. Several fractions found to be present
in cotyledons were absent from the leaf and stem tissue. In enzymograms
lor roots, up to eight electrophoretically distinct fractions could be
distinguished. Four bands with the migration distances at about 0.1, O.G,
2.3 and 5.8 were found to be in common to all the four bean seedling
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organs studied. A couple of fast-moving bands at 6.9 and 7.1 were specific
for roots only, since they were absent in enzymograms for the other three
organs. Bands at 2.0 and 3.9 seem to be specific for cotyledons only,
while those at about 4.1 and 4.9 were found both in cotyledons and roots, but
were clearly absent in the leaf and stem tissue. In all, up to 10 electro-
phoretically distinct anodical peroxidase isoenzymes were demonstrated in
the bean seedling, but no single organ possessed all the enzyme fractions.

Enzymograms of cathodically moving peroxidases (Fig. 2 B) showed
the presence, in four seedling organs, of up to four zones of enzymatic
activity. Some of the zones were broad and diffuse, indicating that they
may consist of several closely spaced fractions. Enzymograms for the
cotyledons showed the presence of an additional organ-specific fraction
at about 3.7 —4.1, which was never seen in enzymograms for the other
three seedling organs. The remaining three cathodic peroxidase zones
were common in all the four organs, but differed in relative staining
intensity and in zone broadness, which were characteristically different
for each organ. Ungerminated as well as germinating bean seeds showed
the presence of no distinct cathodic peroxidase fraction, except for a
very slight staining at about 6.2.

The above results clearly demonstrate the formation, in bean seedling
tissues, of many electrophoretically distinct peroxidase fractions, which
were not found in nongerminated and germinating seeds. The presence
of organ-specific peroxidase isoenzymes in some tissues of bean seedlings
was observed, in addition to those isoenzymes which were common to al!
seedling organs.

From four to eight anodically moving bands of nadi-oxidase activity
(Fig. 2C) could be observed in gels with the use of histochemical indo-
phenole reaction. The patterns were characteristically distinct for each
organ. No nadi-oxidase activity was found in enzymograms from seeds.
Comparison of the nadi-oxidase enzymograms with those for anodically
moving peroxidases (Fig. 2A) revealed general similarity between peroxi-
dase and nadi-oxidase patterns for each seedling organ in the electropho-
retic mobility of individual bands. The same was found for cathodically
moving peroxidases and nadi-oxidases. Differences between peroxidase
and nadi-oxidase patterns were mainly in the relative staining intensity
of some fractions.

It is important to note that the nadi-oxidase enzymograms were
obtained without adding any hydrogen peroxide to the reaction mixture,
indicating that the formation of blue indophenole staining was due to the
oxidase activity and was not caused by the peroxidase reaction. At the
same time, we failed to detect any polyphenol oxidase activity in gels
when incubating them in ordinary reaction mixtures for this enzyme
containing 0.005 M 3,4-dihydroxyphenylalanine or 0.01 M catechol and
0.01 M glycine in 0.1 M phosphate buffer at pH 7.2.

These data seem to indicate that bean seedling peroxidase isoenzymes
also possess the nadi-oxidase activity, the second one not being due to
polyphenol oxidase activity.

Discussion
The results of our studies revealed distinct qualitative differences

between the storage tissue of bean seed and the growing seedling tissue
with respect to their enzyme complements. The polyacrylamide gel elec-
trophoregrams showed the absence, in seedling tissues, of several enzyme
fractions found in seeds, and, reversely, the presence of many other
fractions, not found in the seed tissue.
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Fig. 1. Polyacrylamide gel electrophoretic patterns of kidney bean acid phosphatases
(Л), esterases {B), and leucine aminopeptidases (C). Enzymograms: a unger-
minated 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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Germination of legume seeds is known (Danielson, 1951, and others)
to be characterized by the hydrolysis of reserve proteins and other storage
substances to low-molecular weight compounds which are used in the
biosynthetic and growth processes in the developing seedling. The de-
gradation of storage substances is catalyzed by various hydrolytic enzymes
which must be present in the seed tissue. Indeed, our electrophoretic studies
revealed the presence, in ungerminated and germinating seeds, of several
hydrolytic enzymes acid phosphatases, esterases and leucine aminopep-
tidases, in multiple molecular forms. Of these, leucine aminopeptidase as
a carrier of proteolytic activity is of special importance in the degradation
of reserve proteins. Two isoenzymes of leucine aminopeptidase were found
in seeds, while one of them or both disappeared in vegetative tissues
during the seedling growth without synthesizing any new leucine amino-
peptidase isoenzyme.

At the same time, the present study has provided evidence demonstra-
ting the appearance, in the course of seed germination and seedling
development, of many new enzymatically active proteins in bean seedling
tissues which were not found in the storage tissue of seeds. Thus, only
a weak peroxidase fraction could be demonstrated in protein extracts from
seeds, while seedling tissues revealed the presence of up to 10 anodically
moving and at least 4 cathodical peroxidase isoenzymes. It shows that the
degradation of reserve proteins during seed germination is accompanied
by the induction of biosynthesis of new enzymes specific to vegetative
organs.

Depending on the occurrence in different seedling tissues, two main
types of isoenzymes could be distinguished. Some isoenzymes could be
found in all or in several seedling tissues, while others were restricted
to one particular organ, only. Thus, four anodical peroxidase isoenzymes
and three cathodical peroxidase zones were found to be common to all the
four seedling organs, while several organ-specific peroxidase isoenzymes
were observed in cotyledons and roots.

The appearance of organ-specific isoenzymes may be interpreted as an
evidence suggesting the differential activity, in various seedling tissues,
of separate genes controlling the biosynthesis of individual isoenzymes.
The absence of certain isoenzymes in some tissues may be explained by
assuming the repression of the genes controlling their biosynthesis.
Another possible explanation may be the presence of a specific inhibitor
which forms with the enzyme an inactive complex which dees not disso
ciate upon gel electrophoresis. Although the latter possibility seems less
likely, the present study offers no direct evidence for explaining the
mechanism of differential isoenzyme activity in separate tissues.

An interesting feature to be discussed here is that bean oxidase
patterns developed with the use of the nadi-oxidase method proved to
be essentially similar to those of the peroxidase. The Nadi reaction has
been widely used for a histochemical demonstration of cytochrome oxidase
(Burstone, 1962), and has been considered to be specific for this enzyme.
However, the data of the present study clearly indicate that, in the case
of plant tissues, the nadi-oxidase method is not specific for cytochrome oxi -

dase, since peroxidase is able to catalyze the same reaction as well, even
without any added hydrogen peroxide. Furthermore, the data show that
bean peroxidase is able to exhibit oxidase activity towards certain
substrates, e. g., towards AkA-dimethyl-p-phenylenediamine, while no
o-diphenoloxidase activity towards catechol as a substrate could be
detected in the gels upon electrophoresis. This finding extends the obser-
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vations of several other investigators (Ivanova, Rubin, 1962; Kenten,
Mann, 1953; Mazelis, 1962, and others) about the possible oxidase func-
tion of plant peroxidases.

Summary

Isoenzyme composition of acid phosphatase, esterase, leucine amino-
peptidase, peroxidase, and nadi-oxidase in seeds and seedling tissues ot
kidney bean, Phaseolus vulgaris L., has been studied by means of polyac-
rylamide gel electrophoresis.

Distinct qualitative differences between the seed and seedling tissues
in the electrophoretic patterns of enzymes were demonstrated. Two iso-
enzymes of leucine aminopeptidase were found in seeds, while one of
them or both disappeared in the seedling tissues. Conversely, many new
fractions of other enzymes not found in seeds appeared in the seedlings.
Only a weak peroxidase fraction could be demonstrated in seeds, while
the seedlings revealed the presence of up to 10 anodical and at least
4 cathodical peroxidase isoenzymes. Some of the isoenzymes were common
in all or several seedling tissues, while others were restricted to one
particular organ only.

Acid phosphatase patterns of seedling tissues were different from those
of seeds. The patterns for different seedling organs were essentially simi-
lar, except for the presence of some additional activity in the cotyledons.

Nadi-oxidase and peroxidase patterns proved to be essentially similar
for each tissue. It is concluded that bean seedling peroxidase is able to
oxidize AkiV-dimethyl-p-phenylenediamine without any added hydrogen
peroxide. No o-diphenoloxidase activity towards catechol could be
demonstrated.
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VILVEJAASKA, VELLO JAASKA
AEDOA ENSÜÜMIDE HETEROGEENSUSEST JA KOESPETSIIFILISUSEST

Resümee

Poilüakrüülamiidgeelelektroforeesi abil uuriti aedoa Phaseolus uulgaris L. seemne ja
tõusmete happelise fosfataasi, esteraasi, leutsiinaminopeptidaasi, peroksüdaasi ja nadi-
oksüdaasi lisofermentset koostist ja selle organispetsiifilisust.

Seemne ensümogrammil 'täheldati kahte leutsiinaminopeptidaasi fraktsiooni, kuna
tõusmete erinevates organites ilmnes vaid üks neist või puudusid mõlemad. Tousmetel
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ilmnesid paljud uued fraktsioonid, mis ei esinenud seemnel. Nii oli seemne peroksü-
daasne aktiivsus madal, tõusmete ensümogrammidel leiti aga kuni 10 anoodset ja
vähemalt 4 katoodset peroksüdaasi isoensüümi. Mõned isoensüümid olid ühised palju-
dele kudedele, teised omased vaid teatud taimeorganitele.

Tõusmete erinevate organite happelise fosfa'taasi ensümogrammid, välja arvatud
mõned täiendavad fraktsioonid idulehtede puhul, olid üldiselt sarnased, erinesid aga
seemne ensümogrammidest. Tõusmete peroksüdaasi ensümogrammid sarnanesid vasta-
vate organite nadi-oksüdaasi ensümogrammidega. Seega oksüdeerib oatõusmete perok-
südaas A,yV-dimetüül-/?-fenüleendiamiini ka ilma vesinikülihapendi lisamiseta, o-dife-
nooloksüdaasset aktiivsust pürokatehhiini suhtes ei täheldatud.

Eesti NSV Teaduste Akadeemia Saabus toimetusse
Zooloogia ja Botaanika Instituut 3. II 1969

ВИЛЬВЕ ЯАСKA, ВЕЛЛО ЯАСКА

МНОЖЕСТВЕННОСТЬ И ТКАНЕВАЯ СПЕЦИФИЧНОСТЬ
НЕКОТОРЫХ ФЕРМЕНТОВ У ФАСОЛИ

Резюме

Методом электрофореза в полиакриламидном геле показаны определенные каче-
ственные различия в нзоферментном составе кислой фосфатазы, эстеразы, лейцинамиио-
пептидазы, пероксидазы и нади-оксндазы семян и проростков фасоли Phaseolus
vulgaris L. В семенах определены две фракции изоферментов лейцинаминопептидазы,
из которых одна или обе отсутствовали в проростках. Пероксидазная активность в
семенах, напротив, была незначительной, тогда как в тканях проростков обнаружено
до 10 анодных и не менее 4 катодных фракций изоферментов пероксидазы. Многие
фракции изоферментов были общими для всех тканей проростков, а некоторые свой-
ственны только определенным органам.

Энзимограммы кислой фосфатазы у различных органов проростков были в боль-
шой мере сходными и отличались от таковых у семян.

Энзимограммы нади-оксидазы и пероксидазы у соответствующих тканей в боль-
шой мере сходны. Пероксидаза проростков фасоли способна окислять ММдиметил-ч-
-фенилендиамин и без добавления перекиси водорода. о-Днфенолоксидазиой активно-
сти относительно пирокатехина не обнаружено.

Институт зоологии и ботаники Поступила в редакцию
Академии наук Эстонской. ССР З/П 1969
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	Рис. 1. Район исследований. Черными кругами обозначены места сбора материала.
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	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
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	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.
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	ДЕЙСТВИЕ НЕКОТОРЫХ АНТИБИОТИКОВ НА ОБРАЗОВАНИЕ АНТОЦИАНОВ И РУТИНА В ГИПОКОТИЛЯХ ПРОРОСТКОВ ГРЕЧИХИ
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	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’.,
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	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
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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).
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	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.
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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).
	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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	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.
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	ПЕРИОДИЧЕСКИЕ ИЗМЕНЕНИЯ РАДИОЧУВСТВИТЕЛЬНОСТИ СЕМЯН РАПСА ПРИ ИХ НАБУХАНИИ И ПРОРАСТАНИИ
	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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	’Суурупи’.

	STUDIES ON THE ETIOLOGY AND PATHOLOGY OF THE BLACK-CURRANT REVERSION
	Untitled
	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.

	К МЕТОДИКЕ ИСКУССТВЕННОГО ЗАРАЖЕНИЯ МЕДОНОСНОЙ ПЧЕЛЫ КЛЕЩОМ ACARAPIS WOODI (RENNIE, 1921)
	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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	СЕЗОННАЯ ДИНАМИКА ОТНОСИТЕЛЬНОГО ВЕСА ПЕЧЕНИ ЛЕЩА И СОДЕРЖАНИЯ В НЕЙ ГЛИКОГЕНА И ЖИРОВ
	Рис. 1. Сезонная динамика индекса печени леща в течение года.
	Рис. 2. Уменьшение индекса печени леща в мае.
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	КОРТИЦИЕВЫЕ ГРИБЫ СОВЕТСКОГО СОЮЗА. VII (CORTICIACEAE U.R.S.S. VII)

	EESTI MADALSOODE ÄMBLIKEFAUNA STRUKTUURIST JA SESOONSETEST MUUTUSTEST
	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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	HETEROGENEITY AND TISSUE SPECIFICITY OF SOME ENZYMES IN KIDNEY BEAN
	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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	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.
	Untitled
	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.
	’Суурупи’.
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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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