
GENETICA POLONICA 
Vol. 28 1987 No. 1 • 2 

CYTOLOGICAL STUDIES OF STERILITY AND POOR FERTILITY IN THE 
YELLOW MELILOT (MELILOTUS OFFIOINALIS L.) 1 

TADEUSZ KAZIMIERSKI, EWA MARIA KAZIMIERSKA 2 

Institute of Plant Genetics, Polish Academy of Sciences, Po znai1 

Summary. The studies were focussed on the fornale sterility and poor fortility 
in the yellow melilot with typical flowers and in plants with flowers shaped like a small 
ball. In fornale sterile plants the processes of meiosis and microsporogenesis proceeded 
without large disturbances. In this connection it is suggested that the cause of fornale 
sterility are irregularities in the process of megasporogenesis and megagametogenesis. 

A poorly fertile plant, during the chromosome reduction and divisions in the 
pollen mother cells, was found to have some deviations (lagging chromosomes, 
division into chromatids in anaphase I). However, in view of a relatively small 
percentage of cells with disturbances, they cannot be a cause of poor fertility. The 
atypical course of microsporogenesis and the entire 4-nuclear microsporocyte 
transformation into a microspore and then into bi- and multinuclear pollen grains 
should be considered the basie cause of that phenomenon. Binuclear pollen grains 
are tetraploid and multinuclear pcllen grains contain di- and haploid nuclei. There are 
also mononuclear pollen grains. After fertilization of a haploid fornale gamete with 
a polyploid małe one there arise polyploid nonorthogonal zygotes, which presumably 
die causing a low fertility of the studied plant. 

When accumulating materiał for collection and studies from the territory of 
Poland, seeds of the yellow melilot were also gathered. This year, during flowering 
and fruiting, attention has been paid to several plants, which flowered, but did 
not set pods or had only few pods. There were totally seven sterile and poorly fertile 
plants. An attempt has been made to elucidate that phenomenon. 

MATERIAL AND METHODS 

There arose a suggestion that the cause of poor fertility and sterility of the 
studied plants of ydkw m€lilot may be deviations in the process of conjugation 
and then, in division of chrcmcslmes, as well as during microsporogenesis and 
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Table 1. Variation of the pollen grain diameter in fertile, female sterile and poorly fertile plants of yellow melilot 

Diameter of pollen grain (In mlcrones) Total Average 
No. of 

21.14 I 24.30 I 27.531 30.641 33.751 36.891 40.03 I 43.171 46.31 I 49.451 52.951 55.731 

No. of diameter Plants analysed 
PMC 58.87 pollen (in micro-

gralns nes) 
.-

Fertlle n 10 24 240 36 800 27.72 
% 8.0 80.0 12.0 

Sterne 1 n 1 12 85 96 7 200 29.08 
% 6.0 42.5 48.0 3.5 

Sterne n 1 18 77 55 150 28.35 
% 12.0 51.3 36.6 

Sterne, n 4 45 183 122 350 24.96 
ball-sha- % 12.8 52.2 35.0 
ped flowers 

Poorly n 1 3 46 96 123 63 49 25 5 400 46.76 
fertlle % 0.8 11.5 24.0 30.8 13.2 12.2 6.2 1.2 
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pollen maturation.rWith that · in view, small flower buds were fixed in Carnoy's 
solution and then, from the pollen mother cell8 squeezed out of the anthers squashed 
preparations were mą..de and sta.ined with propionocarminc. 

RESULTS 

The plants under study differed by the structure of their flowers. 'l'hree of them 
had typical fl.owers, four had their petals closEd in the calyx, the petal apices and 
the pistil style stick out of the calyx. The lower and middle parts of the calyx grew 
bigger and the fle,wers looked li.kc small balls (Phots 1, 2). 

Ta ble 2. Viability of pollen grains in fertile, fornale sterile 
and poorly fertile plants of yellow melilot 

Plants 

Fertlle 
Sterlle with typie.al dowers 
Sterile with llowers in the 

ha ll shape 
Poorly fertile wlth large 

pollen gra_lna 

I 
No. of I 

analysed plants 

10 
2 

4 

Pollen grains with 
plasma (vlable) 

% 
95.2 • 97.8 
93.7 • 96.4 

75.2 • 97.4 

76.8 

Pollen from plants with typ.ical flowers differed in size and shape. In two sterile 
plants it was similar to that of fertile plants (Phots 3, 4; T1:,,bles 1, 2), whereas in 
poorly fertile plants the pcllen; grains were markEdly larger in diameter, diff~rent 
in shape, and the percentage of grains witp. plasma was smallcr than that in fertile 
plants (Tables 1, 2; Phots 4, 5). The pollen grains looked as if after the second divi- _ 
Bion of nuclei, the microsporocyte did not divide and the sporcderma was formed 
only on the external, adjacent to the callose, part of the protcplast, which in some 
places was somewhat deeper towards the center of micrcsporocyte. Thus, the pollen 
gra.ina looked as if arisen frcm the entire micrcspcncyte (Phe,ts 6, 7 and 8). Exter
nally they are eimilar to those typical of Calante veitchii, a species of the orchi
da.ccous (Podd u bna ja-Arno ldi 1976). 

Pdlen frc;m sterile plants with flc wers in the form of a small hall did not differ 
much in aha.pe, diameter and via bili ty fre,m pdkn grains cf fortile plants (Table I). 

Table 3. The number of poda and seeds in the cluster of fertile and poorly fertile plBnts of 
yellow melilot 

Number of 

Plant.e pods in cluster 

I 
seeds In cluster lnclurllng 

analyeed I two-seeded pods 
clustera , 

mln. mln. mln. max. average max. average max. 

Fertlle 
Poorly Certlle 

10 45 60 57.0 I 44 70 68.0 7 15 
48 l 27 8.6 1 24 7.7 o 2 .. 



T. Kazimierski, E. M. Kazimierska [4] 

Ste1·ile plants were :flowering from the middle of June till the first ground frosts 
in September. They did not set pods either after self-pollination or after cross
-pollination. A plant with large pollen grains set few pods (Table 3, Phot. 9). 

MEIOSIS 

At pachytene, homologous chromosomes of sterile plants with typical flowers 
were paired in bivalents. One of the plants, at diakinesis, was found to have a single 
nucleolus and 8 bivalents, 5 of which were ring-shaped and 3 were rod-shaped 
(Phot. 10). Another one during diakinesis was found to have 8rr in each pollen 
mother cell and instead of a single nucleolus - from 5 to 8 spherical bodies different 
in diameter, stainable with carmine like the nucleolus (Phots ll, 12). During the 
first metaphase the analysed cells had 81 each (Phot. 13), except only one, which 
had 7n21 (Table 4). The first and second divisions proceeded without disturbances 
(Phot. 14; Table 5) and microsporocytes transformed into fotrads of microspo
rores (Phot. 15, 16; Table 6). 

Te.ble 4. Diakinesis a.nd metapha.se I in fornale sterile and poorly fertile plants of yellow 
melilot 

Chromosomes llnked at 

dlaklnesls metaphase I 
Plants No. of 

I I 
No. of 

I &nalysed Sn 7n21 &nalysed Sn 7n21 61141 6n61 6nhv 
PMC PMC 

Sterne 1 62 62 - 30 30 - - - -
8terlle 2 17 17 - 116 115 1 - - -
Sterlle wlt.h ball-ahaped 

llowera 12 12 - 119 106 9 1 2 1 
Poorly fertlle 109 106 3 149 128 20 1 - -

At pachytene in plants with flowers in the shape of a hall (Phots 1, 2), the 
analysed oells were sporadically found to have conjugations of four chromosomes 
as well' as nonconjugated fragments in bivalents (Phot. 17). Also at the transition 
stage, between diakinesis and the arrangement of conjugated chromosomes into 
a metaphase plate, there were sometimes 7 configurations: 61111v (Phot. 18), whe
reas other analysed cells were sometimes found to have: 71121 (Phot. 19 and 20), 
61141, 511f>i. Cells with a larger or smaller than 8 number of chromosome configura
tions during the first metaphase were few, mostly having 811 each (Phot. 21; Table 4). 
The first and second divisions proceeded without noticeable deviations (Table 5) 
and pollen mother cells transformed into typical tetrads of microspores (Table 6). 

At pachytene a poorly fertile plant was rarely found to have a quadrivalent 
or a sł.ort, nonconjugated fragment of a bivalent (Phot. 22). 

During diakinesis, the pollen mother cells had 811 each: 5 ring-shaped and 3 
rather rod-shaped chromosomes (Phot. 23); three of the analysed cells were found 
to have 9 chromosome configurations each - 71121 (Table 4). The di vision plate of 
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Table 5. The course of anaphase I, metaphase Il and anaphase II in femalo 
sterile and poorly fertile plants of yellow melilot 

Plants 
Dlvlslon 

stage 

Sterne 1 anaphase I 
metaphase II 
anaphase II 

Sterne 2 anaphase I 
metaphase II 
anaphase II 

Sterne with bali• anaphase I 
-shaped flowers metaphase II 

anaphase II 
Poorly fertilc anaphase I 

mct ,1phasa II 

anaphase II 

Number of PMC 

total 

17 
31 
43 
37 
24 
25 
36 
43 
90 

163 

13 

100 

105 

with 
irregularlties 

26 

13 

5 

Klnd of 
irregularities 

unequal divlsion, unlva
lents dividing into chrom
atids 
dlvided chromosomes at 
one pole 
chromosomes in 3 groups 
- at poles 2 - 8, the re
mainlng ones are in the 
piane of the first division 
chromosome bridge and 
laggards 

6D 

the first metapha~e was mostly found to have 811 each (Phot. 24), and sometimes 
only cells with 711 2„ as well as a single cell with 611 lv1 (Table 4). 

During anaphase I , in most of the cells 8 chromoscmes moved towards ono of 
the opposite poles of the division spindle (Phot. 25; Table 5). There were, however: 
cells, in which one of the bivalents divided with a delay (Phot. 26); cells with part 
of the chromosomes at the poles (Phot. 27); cells in which la.gging chromosomes 
in the number of 7 divided into chnmatids (Phot. 28); finally, cells, in which the 
chromosomes remained in the cytcplasm after the first division, divided into chro
matids (Phot. 29). In 13 out of the t..nalysed cells, after the division of bivalents, 
all the chromosomes migrated tcwards one of the poles (I'able 5). Such cells at 
~lopha.se and the formed telophase nuclcus had only one nucleolus. 

The second metaphase and ana,phgse proceeded without disturbances in the 
majority of the analysed cells (Phot. 30 and 31 ). At the stage of t elophasc Il a chro
matid bridge (Phct. 32) and lagging 1 - 2 chromosomes (Table 5) were encountered 
only sporadicaUy. In the micrcsporocyte aft.er the second division 4 nuclei were 

Ta ble 6. Microsporogenesis in female sterile and poorly fertile 
plants of yellow melilot 

Planta I I Tetrad+l I . I . Tetrsds . 
1 

D1ads Tnads 
mtcronuc ens 

Sterne 1 467 o o o 
Sterlle 2 400 o o o 
Sterlle with ball-shaped 

flowers 155 o o o 
Poorly fertile 678 7 9 6 
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formed (Phot. 33), and in few - additionally a micronncleus (Phot. 34). Sporadi
cally diads and triads were formed (Table 6). 

In sterile plants with typical fl.ciwers and fl.:Jwers with petals closed in the calyx, 
the 4-nuclear cenocyte transformed into microspore tetri~ds (;Phots 15, 16). Regar
ding a poorly fertile plant it is d,fficult to speak about a typical process of micro
Rporogenesis. In the 4-nuclear cenocyte (Phot. 33), in places, where normally intine 
and exine are formed, dividing the cenocyte into four micro'spores, there appears 
a small depression (Phots 35, 36), the nuclei migrate toward,3 the central part of 
the cenocyte and out of a 4-nuclear cell , without divisim1, tlwnl, occnr larg<' , different 
in shape "pollen grains" (Phots 5, 6, 7, 8). 

Tabl e 7. The number of vegetative and genemtiwi ntwlei in the 
pollen grain of a poorly fertile plant of yellow melilot 

I Pollen gralns with the nuclei 
No. of I 

pollen grains 

-- 1&6 I 

1 vegetative I 2 vegetativc 11 vegetative 
1 generatlve 2 generative 2 11eneratlve 

125 1 29 1 ; 2 

; 

1 vegetative I -
3 genemtłve l nucleus 

1 : I 1 

'fhe process of diffcrcutiation of large, 4~nuclear micrusporcs - cach of the 
initial nuclei divide indcpendcntly of the remaining ones, but simultaneously, 
into a vcgetf1tive and generative nuclei. Alter diviRion, Lhe vegetative rrnclei link 
w;ith each other and the generntive nuclei do the s:Ime. A formed polkn grain may 
contain: 

two large tekaploid nuclei - vegetat.ive un<l generi1t.ive (Table 8); when after 
the .division of the initial nuclei the formed nuclei linkerl in 2 - a mat,ured pollen 
gi:ain was 4-nuclear-with 2 generative and 2 vegetative nuelci eontaining a diploid 
chromosome number; if four vegetative nuclei fu.sed into a single vegetat.ivc fusion 
nuclem; and the generativc nuclci fused in 2 -- thcy gave rise to a pollen grain with 
a tetrnploid vegetative nucleus and two diploid gcnerative nuclei; 

grains with 4 nucki - vegetativc t etraploid and thrni gencrativc - one diploid 
and two haploid; 

mononuelear grnins probably resulting frorn fusion of four initial nuclei of the 
cenocyte (Table 7). 

Averagely, there were 84.9% less pods and 88.9% less seeds in the cluster of 
a poorly fortile plant than in that of fertile plants (Table 3). Thcre were also less 
two-seeded pods. Throughout the vegetation seaso:11 a large part of clusters did 
not set po<ls (Phot. 9). 

Table 8. Pollen mother cells with undivided 
nucleus in a poorly fertile plant of yellow 

melilot 

Di vision 
phase 

Pachytene 
Tetrad.a 

total 

97 
31)7 

Number of PMC 

with undlvlded nucleus 

number 

6 • 

23 

% 
6.2 
6.6 
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Seeds from a poorly fertile plant with large pollen grains were normally develo
ped and did not diffJr from those of fertile plants. Sown out after scarification, 
the seeds did not germinate even after 2 weeks, whereas seeds from fertile plants 
germinated after 2 days. It may be suggested that the cause of the seed incapability 
to germination in the studied plant is a nonorthogonal polyploidy of zygotes arisen 
after fertilization (triploid and pentaploid ones). 

Among the analysed pollen mother cells some had an undivided nucleus during 
all the stages of chromosome division (Table 8). The nucleus of such cells diff0r in 
structure from that of a typical cell (Phot. 37) and from those in a four-nuclear 
cenocyte (Phots 38, 36). It was shrunken and its structure was not sharp. Sometimes 
desintegration of the nucleus and cells followed the first division (Phot. 40), such 
cells diffued frcm the typical diads. 

DISCUSSION 

Many authors give the chrcmoscme number 2n=l6 for the yellow melilot 
(Bolkhovskikh et al. 1969), whereas Lesins (1952) gives 2n=32 chromosomes 
for the obtained tetraploid. In plants of that species studied by us, sterile and 
poorly fertile with typical flowers and with ball-shaped flowers, the number n 
chromosomes after reduction amounts to 8. Therefore, the studied plants were 
diploid. 

Only few pollen mother cells during chromosome conjugation were found to 
have a single quadrivalent and a short, not conjugated bivalent fragment. In the 
majority of the analysed cells the chromosome conjugation proceeded regularly. 
Encountered i.n diakinesis and metaphase I single univalents were formed through 
premature disjunction of chiazmata. The first and second divisions in sterile plants 
with typical and ball-shaped flowers were without deviations. Mter the second 
division the microsporocyt€s transformed into regular tetrads of microspores. 

In the part of PMCs of a poorly fertile plant during anaphase I, the chromosomes 
migrated towards the poles in unsimilar numbers, part of them remained in the 
equatorial piane of the cell, where they subsequently divided into chromatids. 
In some cella during that division phase the chromosomes - 16 in number - migra
ted towards one pole. 

Except a single cell with a chromaticl bridge, the second clivision generally 
proceeded normally. Few tetrads after the second clivision were found to have an 
additional micronucleus and some microsporncytes transformed into diads and 
triads. 

The further process of microsporogenesis and pollen formation in a poorly fer
tile plant, beginning with the tetrad phase, prcceeded in a different way than in 
sterile plants. The microsporocyte did not divide into microspores. On its surface 
there occurred small depressions at places, where normally intine is formed, and 
the entire four-nuclrnr cenocyte transformed into a large "pcllen grain" similar 
in shape to the pcllrn laid in s(.me Orchidaceae, e.g. Calanthe veitchii (Podd u bnaya-
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-Arnoldi 1976). Fused in a tetrad laid pollen of Calanthe veitchii differ from large 
pollen grains of the melilot. In Calanthe veitchii each pollen grain fused in a tetrad 
is binuclear and is surrounded by its own sporoderm; a large pollen grain of the 
melilot is surroundcd by a single, common sporoderm. 

Female sterility of the meliot phenotypica.lly is similar to that described in 
cotton (Deshi 1966) and tobacco (Hsiung Wan-Mann 1967) and diff0rs from 
sterility in sugar beet (Jassem 1967, 1971) and yellow łupin (Kazimierski, 
Kazimierska 1976). Similar in that, that in female sterile plants of cotton, tobacco 
and melilot the ovaries develop normally. Female sterility, though different from 
that of sugar beet with flowers without ovary and different from that of yellow 
łupin, the flowers of which contained ovaries, was absolutely correlated with małe 
sterility. 

Sterility of melilot plants with flowers in the shape of small balls seerns to be 
analogous to that found in Lupinus mutabilis (Kazimierski , Kazimierska, 
in preparation). However, even a large similarity of extcrnal :,;ymptoms in the 
mentioned species to sterility of ydlow mElilot providcs no bascs to consider that 
in all the cases genetic factors conditioning that trait, are the same. The course of 
meiosis, microsporcgenesis and a high vitality of pollen in sterile plants with typical 
flowers and in plants with flowers in the shape cf small balls, give no sufficient 
grounds to explain the reasons of that phenomenon. In our opinion, thesc reasons 
should be detected in the formation and development of fornale gametophyte. 

It is difficult to consider that the cause of a low fertility of plants with typical 
flowers and large pollen grains are deviations in the chromosome division during 
anaphase I - the remaining of part of the chromosomes in the equatorial plane 
of a cell, division into chromatids, moving of all the chromosomes towards one of 
the cell poles - the more so, as anomalies of that kind were found only in 23.5% 
of the analysed cells. Not dividing PMCs with a shrunken dying nucleus, encoun
tered among typical cells from pachytene to the tetrad stage of microspores, which 
were about 6%, could not either to have a significant influence on the fertility of 
plants. According to us, the main cause of a poor fertility of a studied plant may 
be the transformation of entire tetrads into microspores and then, into large, shape
less pollen grains. Normal mature seeds from a poorly fertile plant did not germi
nate. The cause of that may be their polyploidy. After division of 4 initial pollen 
nuclei into a vegetative and generative nuclci and after their subsequent fusion 
there occurred the following pollen grains: tetraploid - with a single generative 
and vegetative nuclei; diploid - with two vegetative and generative nuclei as well 
as with a single vegetative and two generative nuclei; with a mixed ploidy - with 
a single vegetative nucleus and three generative nuclei with the chromosome number 
16, 8 and 8. Assuming, therefore, that the process of megasporogenesis and that 
of megagametogenesis proceeded normally and that a haploid egg cell was formed, 
after fertilization there might be formed the zygotes: pentaploid, triploid and 
diploid. It may be that in the yellow melilot nonorthogonal polyploid seeds (zygo
tes) as a result of lethal defects are incapable to live and do not germinate bccause 
of that. 



Phot. I. Flowers: upper row - typical, !ower row - corola almost 
completely closed in the calyx, the pistil style is protruding beyond 

the corola 

Phot. 2. Inflorescences: on the left side - with typical flowers, in the centre -
with the corola closed in the calyx, on the right - petiole without pods-
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Phots 3 - 8. Pollen. 3 - from a female sterile plant; 4 - from a fertile plant; 5 - from a poorly 
fertile plant (Phots 3 - 5 - 100 X); 6 - from a fertile plant; 7 - 8 - from a poorly fertila 

plant (Phots 6 - 8 - 440 X ) 
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Phot. 9. Fructifica tions : first from the left - from a 
fertile plant, the r emaining ones - from a poorly fertile 

plant 
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Phots 10 - 12. Diakinesis in fornale sterile 
plants. 10 - a single nucleus and Su; 
10 - 12 nurnerous spherical bodies 

stainable with carmine and Su 
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Phots 13 • 16. Female sterile plants. 13 - metaphase I, Sn; 14 - anaphase I with 8 chromosomes 
at each pole; 15 - a four-nuclear cenocyte; 16 - tetrad of microspores 
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Phots 17 • 21. Chromosomc pairing and 
division in plants with ba ll-shaped flowers. 
17 - p achytene, a visible t ctra valcnt; 
18 - early m ctaphase - 6ulrv; 19 -
early m etaphase - 7u2r; 20 - m et a 
phase I - 71121 (univa lents from pre
cocious division); 21 - metaphase I 

with Sn 
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Phots 22 - 40. Chromosome pairing and division in a poorly fertile plant. 22 - pachytene - a 
quadrivalent and unpaired sections; 23 - diakinesis Su and a single nucleus; 24 - meta
phase I Sn; 25 and 26 - anaphase I with 8 chromosomes moving to each pole ; 27 - 29 - ana
phase I, part of the chromosomes remain in the equatorial plane, then divide into chromatids; 
30 - metaphase II with S chromosomes in each plate; 31 - anaphase II with four S-chromo
some-groups; 32 - telophase II-chromatid bridge; 33 - 36 - four-nuclcar cenocytes: 33 -
typical; 34 - with a micronucleus; 35 and 36 - nuclei moving towards to cenocyte center; 
37 . 39 - undivided pollen mother cells with untypical nucleus; 37 - during pachytene in the 
anther; 38 and 39 - four-nuclear cenocytes in the anther; 40 - a binuclear cell with degener-

ating nuclei from the anther with 4-nuclear cenocytes 
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CONCLUSIONS 

1. :Fcmale sterility in the studied plants of yellow melilot - with typical flo
wers and with flowers in the shape of a smaJl ball-probably results from irregularities 
in megasporogenesis and mega.gametogenesis. The prccesses of meiosis and micro
sporogenesis in such plants proceed without large disturbances. 

2. Though in a poorly fertile plant some deviations (logging chromosomes and 
their division into chromatids at anaphase I) were encountered during chromosome 
reduction and both divisions, in onr opinion, they are not the only cause of its 
poor fertility. 

3. We com;ider that the maio cause of poor fertility is atypical course of micro
sporogenesis - transformation of the entire four-nuclear cenocytes into micro
spores and then, into bi- and multinuclear pollen grains. Binuclear pollen grains 
are tetraploid, among four-nuclear grains are ones with 2 diploid generative nuclci 
as well as with a single diploid nucleus and two haploid nuclei. 

4. Presumably aftcr fertilizat,ion of haploid fornale gamete with polyploid 
małe one in yellow melilot there occur sublethal and lethal zygot.es, which mostly 
die in the process of ontogenesis. 

5. The lack of vitality of matured seeds from a poorly fertile plant is probably 
also a result of their nonorthogonal ploidy. 

6. Atypical course of microsporogenesis may be a cause of the formation of · 
pollen grains with a larger than haploid chromosome number, and therefore, m 
consequence, it may cause the formation of new cytotypes. 
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BADANIA CYTOLOGICZNE NIEPŁODNOŚCI I SŁABEJ PŁODNOŚCI NOSTRZYKU 
ŻÓŁTEGO (MELILOTUS OFFIOINALIS L.) 

Streszczenie 

Zbadano przyczyny żeńskiej niepłodności i słabej płodności u nostrzyku żółtego o kwiatach 
typowych i w kształcie niewielkiej kulki. U roślin żeńsko niepłodnych procesy mejozy i mikro
sporogenezy przebiegały bez większych zakłóceń. W zwilJ,zku z tym przypuszcza się, że przyczyną 
niepłodności żeńskiej są zaburzenia w procesie megasporogenezy i megagametogenezy. 

U rośliny słabo płodnej, podczas redukcji chromosomów i ich podziałów w komórkach 
macierzystych pyłku, spotykano pewne odchylenia (opóźnione chromosomy, podział na chroma
tydy w pierwszej anafazie). Jednakże, z uwagi na stosunkowo niewysoki procent komórek 
z zaburzeniami, nie mogą one być przyczyną słabej płodności. Za przyczynę zasadniczą należy 
uważać nietypowy przebieg mikrosporogenezy i przekształcanie się całego czterojądrowego 

mikrosporocytu w mikrosporę a następnie w dwu- i wielojądrowe ziarna pyłku. Ziarna dwu-
. jądrowe są tetraploidalne, w wielojądrowych natomiast znajdują się jądra di- i haploidalne. 
Są także ziarna 1 • O-jądrowe. Po zapłodnieniu haploidalnej gamety żeńskiej poliploidalną 
gametą męską powstają poliploidalne nieortogonalne zygoty, które przypuszczalnie w więk
szości giną. Stąd niska płodność badanej rośliny. 

lll1TOJIOrMl:IECKl1E J1CCJIE,UOBAHIUI CTPEMJihHOCTJ1 I1 CJIAEOM 
rIJIO,[l,OPO,l],HOCTJ1 JIEKAPCTBEHHOro ,l],OHHI1KA (MELILOTUS OFFIOINALIS L.) 

I1CCJJCAOBUHbI IlpH'llfHbl 'lKCHCKOli CTepHJibHOCTH H cna6oił IlJJOAOPOAHOCTK y neKapcTBCHHOro AOH· 

HKKa C THilR'l'HbIMJ{ UBeTaMJ{ H C UBCTaMH B qiopMe HC60JJbIIIOrO mapHKa. y 'lKeHCKO·CTCpHJibHblX pacTCHHil: 

upoueccbl Meii:OJbl li MKKpocnoporeHeJa npoTCKaJIII 6eJ 60JiblllKX HapymeHHii:. B CBJIJH C 3THM MO'lKHO 

npeAJIOJJO)Kl{Tb, 'l'TO npl{'l'J(HOH 'lKeHCKOH CTCPKJILH0CTH JIBJIJlłOTCJI HapyIIICHl{JI B npouecce Meracnopo

reHeJbl H MeraraMeToreHeJbJ. 

Y cna6o IlJIOAOPOAHOro paCTCHllll BO BpCMll pe.QJKUHH XpOMOCOM H HX .a;eneHHił B MaTepHHCKHX 

KJICTKaX llblJibUbl 6blJIH orrpeACJieHHb!C OTKJIOHCHHJI (JarraJAbIBalOI.I.(HC XpOMOCOMbI, .a;enettHe Ha xpoMaTHAbI 

s nepBOli aHa(jiaJe). OAHaKO, B CBRJH c OTHOCHTe.'IbHO He6oJiblllHM npoueHTOM KJJeT0K c HapyrueHHJIMH 

He MoryT OHH 6b1Tb npH'l'HH0li cna6oii IlJJOA0P0.O:HOCTH. 3a 0CH0BHyłO IlPH'l'HHY cne.n;yeT C'l'HTaTb Hern

IllI'IHblli npouecc MHKpocnoporetteJbl H npeo6pa'lKeHHe uenoro 4-llAepttoro MHKpocnopouHTa B MHKpo

cnopy, a JaTeM HABY· H MH0r0JIAep!łbJe JepHa IlbIJibUbI, J].ByJl.n;epHbie JepHa JIBJIJlłOTCJI TeTpallJIOH.O:HbIMK, 

a B MHOroll.n;epHbIX JepHaX HaX0.O:JITCJl ABY· li railJJOH.n;Hbie ll,n:pa. MMełOTCJI TaK'lKe OAHOJI.O:epHbie Jepua. 

nocne OllJIO.O:0TBOpCHml rallJIOH.n;HOli 'lKCHCKOił raMeTbl nomUI,101{AHOH My'lKCKOH o6paJyłOTCJI IlOJIJUIJIOHA

.Hbie neopToroHaJJbHbIC JHrOTbl, KOTOpblC no sceił sepoJlTHOCTll B 60JibllIHHCTBC CBOeM norn6alOT. Or
·CłO.n;a HHJKall IlJI0.0:0POAHOCTb HCCJJe,n:yeMoro pacTemlJI. 


