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The Flowering and Seed Production Species
of Melilotus albus and Melilotus officinalis
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Abstract: The reproductive biology of 2 Melilotus species was studied. The species are characterized by
specificity in the number of flowers in the inflorescence and ovules in the ovary; dynamics of flower opening;
potential and actual seed productivity. Potential seed production of Melilotus albus and Melilotus officinalis
is much higher than the actual seed production. Productivity index was 14-26%. Reasons for the reduction of
seed production are: sterilization of the ovules before pollination, due to both genetic and physiological factors;
part of the flowers remain unpollinated and thus fertile ovules – unfertilized; destruction of fertile fertilized
ovules caused by genetic factors different types of melilot.
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INTRODUCTION RESULTS AND DISCUSSION

Melilot is valuable forage and medicinal plant, A melilot, according to A.M. Moshkovich [9], in
significantly increases the fertility of the soil in the field conditions of Moldova duration of flowering as a single
crop and fodder crop rotations, has a positive impact on flower and the brushes in general depends on the weather
crop yields. He has a high drought tolerance, winter conditions, the amount and composition of pollinators,
hardiness, a little picky about soil fertility. The expansion ecological and geographical origin. Under the conditions
of the area of its cultivation is limited to the lack of a of the Alma-Ata region flowering brush ranged from 6 to
sufficient number of good seeds and recognized varieties 18 days, in wet years from 9 to 23, the duration of
[1-4]. flowering plants is directly dependent on weather

The purpose of our study was to investigate the conditions, the number of brushes on the plant and
reproductive biology of two species of melilot: Melilotus flowers in the inflorescence, flowering time of one flower
albus Medik., Melilotus officinalis (L.)Pall. and brush [10].

MATERIALS AND METHODS average amount per day of bloomed flowers in the

Collection  of   material  was  carried  out in 2002-2006 officinalist to 9 of M. albus in (Figure 1). 
- on research base of the Perm State University "Urals" In    the     inflorescences    M. officinalis    formed
(Perm region). Flowering and pollination biology was from  44  to  70  flowers (an average of 51 and 60, it
studied by the method of A.N. Ponomarev [5]. Pollen depends on the research in various years), M. albus
fertility is determined by the time preparations by staining flowers  in  the  inflorescence    by    more   vary  from  67
pollen grains with acetocarmine. Fertility ovules and to  92  (average  73  and  85).  Flower  size of melilot
pollen tube growth was studied using fluorescent and species studied ranged from 4.9 to 6.1 mm in  M.  albus
iodine methods [6]. For the study of micro, and from 5.9 to 7.0 mm - at M. officinalis. In M. officinalis
megasporogenesis, the  development  of   male   and number of flowers in the inflorescence are slightly larger
female gametophytes buds of different ages were fixed. and smaller size  of flowers than M. albus, but this
Seed production was determined by the method of V.I. difference is not significant (t  < t  Table). According to
Vaynagiy [7]. Statistical processing of digital data was the number of ovules are laying these  species   differ
conducted by D.A. Dospekhov [8]. significantly.   Between plants  of  one species symptom

According to our observations in the Perm region

inflorescence of two kinds of melilot ranged from 6 of M.
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Fig. 1: Daily rate of blooming flowers Melilotus albus analysis of pollen fertility, depending on the location of
and M. officinalis 6.08.2002 on the research base the  flower  in  an  inflorescence.  Maximum pollen fertility
Urals; - air temperature, °C, ---- - relative humidity, was  observed  in  the middle part of the inflorescence.

- the number of flowers M. albus, - the The regularities of the reduced fertility of pollen grains in
number of flowers M. officinalis the apical flowers inflorescences. It indicates that at the

varies  slightly  (V  =  2,5  –  3,0%). The number of ovules male gametophyte significantly reduced.
in the ovary - a sign of the species, it is caused by White sweet clover in archespores celled. Our studies
genetics. show that in meiosis, along with scheduled tetrads

Monitor the pollination of two species of melilot, we megaspore sometimes formed and tetrahedral.
carried 08.06.2000, showed that both the number of Development of the embryo sac comes at a time when the
Melilotus albus flowers per day bloomed in the anthers are formed unicellular microspores and bicellular
inflorescence (an average of 9 flowers with white sweet pollen grains, that is the development of pollen grains in
clover and 6 - the yellow sweet melilot) and the number of the investigated species ahead of the development of the
pollinated flowers M. officinalis exceeded. In both female gametophyte. Embryo sac develops on the type
species, along with the typical cross-pollination, a high Polygonum. The mature embryo  sac  the  four-cellular
percentage of self-pollination. In the absence of four-nuclear. Ovules of M. officinalis and M. albus similar
pollinators by an insulator in Melilotus officinalis formed in size (0.34 and 0.40 mm), the difference is insignificant.
to 5.3, while the white sweet clover to an average of 15.5 Also revealed the presence of disturbances in the
beans on the inflorescence. Factor productivity (8.3 and development of the female gametophyte: undifferentiated
15%, respectively) was 1 / 3 part from open pollination. embryo sacs, the lag in size from the norm, the lack of cell
Several authors [7; 8] also pointed to a combination of lysis nucellus, two of the embryo sac in the ovule, the
self-pollination and cross-pollination of white melilot, anomalies of the number of cores (Figure 2,3).
Volga, dentated, yellow and fragrant.

Posted articles on embryology of melilot are small in
number. They are of three types: M. officinalis, M. albus
[11] and M. arvensis [12]. There is information of
embryogenesis M. albus [13], development of the embryo
as a result of hybridization M. officinalis and M. albus
[14].

Our studies have shown that the anthers of the
investigated species develop like bipartite. The wall of the
four-anther includes epidermis, endotetsy, the middle
layer and the tapetum. Tapetum cells surrounding
microsporangiums are densely stained cytoplasm, the
cells of the other layers do not differ  from  each  other. Fig. 2: Abnormalities in the structure of the embryo sac
The wall consists of a mature anther epidermal and Melilotus officinalis
endothecium. Education microspores are simultaneous, 1- two of the embryo sac in the ovule; 2-
their location in tetrads tetrahedral. Microsporangiums anomalies of the number of cores, 15x40.

and tetrads of microspores enclosed in callosal envelope
clearly  marked   with  a  blue  tint.  Melilotus  albus  and
M. officinalis mature pollen grains are similar in structure,
ellipsoidal,  slightly  vary  in size (ratio of variation was
6,3-7,0, in width and 5.8 – 6,9 in the length I of pollen
grains), the ratio of length width ratio 1:1,19 and 1:1,14
relatively. In general, all investigated species had highly
fertile  pollen:  the  average  percentage  of  plants  with
the pollen of the two species of clover varied - from 88.2
to 97, 4.

Because we studied species which are characterized
by many-flowered  inflorescences,  a  comparative

end of flowering, pollination fertilizing capacity of the
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Table 1: Seed productivity Melilotus L. in the Perm region in 2006
Inflorescence Flower number Ovules number Bean number Seed number
number on shoot in inflorescence in ovary in inflorescence in mature bean

Species name M±m M±m M±m M±m M±m PSP RSP Ks,%
Melilotus albus 24,5±1,7 73±7 3,33±0,8 41,1±8,3 2,0±0,1 5988,3 1580,9 34
M.officinalis 14,2±3,1 51±9 3,82±0,7 27,8±9,8 1,2±0,2 2744,7 394,8 17

Fig. 3: Dynamics of condition of ovules in flowers of
Melilotus L. CONCLUSION
1-number of ovules in inflorescence; 2- number of
fertile ovules in inflorescence; 3- number seed in 1. Course of blooming flowers of the species under
grin bean in inflorescence;4- seeding study species-specific, characterized by single-

Fertilization in legume porogamnoe. 48 hours after 2. Cytoembryological in respect of the studied species
pollination, when four or six cores endosperm will form. show a great resemblance: a bipartite type of anther
Delaney says the first zygote. The paintings of embryonic wall, bicellular mature pollen grains ovules, the type
development of Melilotus albus and M. officinalis our of embryo sac development, nuclear endosperm with
findings are consistent with studies of embryogenesis cytokinesis in the micropylar part endospermal
results M. albus by N.S. Yerokhina, S.V. Shevchenko [13]. tsenotsita, development of the embryo goes on
The division of the zygote transverse partition leads to Solanad type.
the formation of two-cell proembryo. Next and apical and 3. Potential seed production of Melilotus albus and
basal cells  divide  transversely. From the basement Melilotus officinalis is much higher than the actual
formed  long,  thin,  single-row  jockstrap. The apical cell seed production. Productivity index was 14-26%.
in  the   future,    sharing    longitudinally  and 4. Reasons for the reduction of seed production are
transversely, giving the embryo itself. Following N.S. 5. Sterilization of the ovules before pollination, due to
Yerokhina, S.V. Shevchenko[13] and we state that the both genetic and physiological factors. Percentage of
development of the embryo Melilotus albus and M. sterile ovules varies from 0 to 13%;
officinalis in Soland type. 6. Adverse weather conditions and a lack of fertilizer.

Seed production research has shown that the Part of the flowers remain unpollinated and thus
potential seed production is much higher than the real one fertile ovules – unfertilized;
(Table 1). 7. Destruction of fertile fertilized ovules caused by

Reasons for the decline of seed production are: first, genetic factors different types of melilot - up to 8%.
there is a sterilization of the embryo sac before pollination.
Different types of clover it varied from 0 to 13%. REFERENCES
Sterilization is due to both genetic and physiological
factors; flowers in  terminal  inflorescences,  formed later 1. Galic, N., P.J. Van den Brink, A. Schmolke, V. Forbes
in the inflorescences formed at a later  date,  the and H. Baveco, 2012. The role of ecological models in
percentage of sterile embryo sacs above and secondly, linking ecological risk assessment to ecosystem
there is a destruction of fertile fertilized embryo sacs. services in agroecosystems. The Science of the Total
These patterns were observed in 8% of the studied ovules Environment, 415: 93-100.

and in the third, part of the flowers remain unpollinated
and thus fertile ovules with embryo sacs - unfertilized.
This may be due to unfavorable environmental
conditions, lack of pollinators, flowering at the same time
the presence of other species.In the future there is
degeneration of the unfertilized embryo sacs. at this stage
for the bulk of reducing seed production in the studied
plants (50%). This period is crucial for the future of crop
seeds. Because of the underdevelopment of the fertilized
ovules, education puny, owing to the destruction of the
embryo or endosperm factor productivity of researched
species we stood at an average of 16%.

humped curve and depends on weather conditions.
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