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INTRODUCTION MATERIALS & METHODS

The morphological analysis of anomalous The authors studied the frequency of occurrence 

flowers in species of the Alchemilla vulgaris L. s. l. and morphological diversity of Alchemilla micans. This 

complex is of special interest (see Nilova 1994, Notov & is one of the most common micro-species of the 

Glazunona 1994, Andreeva & Notov 2011, Notov & Alchemilla vulgaris L. s. l. complex. Materials were 

Andreeva 2013 a, b, 2014, 2015). Species of this collected in July 2008–2009 near the Fefelovo village in 

complex are characterized by regular apomixis the Kalinin district of the Tver region (Russia) (Notov & 

(Murbeck 1901, Khokhlov 1967, Glazunova 1977, Andreeva 2013 b). We found no sources of chemical or 

1984), which determines the significant diversity of radiation contamination in the nearby areas. The studied 

anomalous flowers (Notov & Andreeva 2007, 2013 b, plants were growing on the meadow with prevailing 

2014, Andreeva 2010). Repeatedly branched flower- Alchemilla species and grass. All the specimens were in 

bearing stem (peduncles) allow for the analysis of the the mature reproductive stages (g ) and were the same in 2

anomalous flower topography (Notov 1993, Notov & their vitality characteristics. 

Glazunona 1994, Tikhomirov et al. 1995). Alchemilla 
The first sampling (I) of 20 specimens was taken on 

micans Buser (Alchemilla gracilis Opiz), unlike the th
July 17 , 2008. The second (II) of 25 specimens was 

previously studied Alchemilla monticola (Andreeva th
taken on July 30 , 2009. From the first sample 20 flower-

2015) is characterized by more loose and multiflorous 
bearing stems and 5167 flowers were analyzed, and from 

monochasiums. The authors investigated how this factor 
the second sample 25 flower-bearing stems and 10214 

influences the distribution of anomalous flowers

DOI 10.14787/ijprb.2015 7.2.113-119

 

*e-mail: anotov@mail.ru

Received :

Analysis of anomalous Flowers of Alchemilla micans Buser (Rosaceae)

АА Notov* & EA Andreeva

Faculty of Biology, Department of Botany, Tver State University, 170100 Tver, Zhelyabova St. 33, 
170100, Russia

16.03.2015; Accepted and Published on line: 01.06.2015

ABSTRACT

Keywords : 

The frequency of anomalous flowers in Alchemilla micans reaches 0.9%, which is comparable to the 
prevalence of anomalous flowers in various years. Anomalous flowers with altered element structure are 
widespread (69.7%). Flowers with altered quantity and structure of elements are frequently formed 
(18.9%). General prevalence of flowers with altered element quantity reaches 30.3%. Other types of 
anomalies are much rarer (from 0.8 to 2.3%). Anomalous flowers are usually asymmetrical. The prevalence 
of anomalous flowers in Alchemilla micans is significantly lower that in Alchemilla monticola. This is 
determined by loose and multiflorous monochasiums in Alchemilla micans. 

Anomaly, teratology, flower, reproductive structures, Alchemilla micans, Rosaceae.



flowers. In general 15381 flowers were studied in the number and structure of elements (NeS); b) 

(Table 1). flowers with altered numbers of elements and 

From every specimen one flower-bearing stem, the concrescence of elements (NeFe); c) flowers with 

lowest on the yearly shoot, was studied. The flower- altered structure and atypical location of elements (ST); 

bearing stems were softened using a steam bath and the d) flowers with altered structure and concrescence of 

flower structure was studied using a binocular elements (SFe); e) flowers with altered number of 

magnifying glass MBS-10 with an 18 and 63 zoom. A elements, circles and atypical element structure (NecS); 

detailed branching diagram with the locations of all f) flowers with altered number and structure of elements 

anomalous flowers was created for each flower-bearing and concrescence of elements (NeSFe); g) flowers with 

stem (Notov & Andreeva 2007, 2013 b). Features of alterations in the number, structure and location of 

anomalous flower structure were noted on the pictures. elements (NeST) (see Notov & Andreeva 2014).

All together 45 flower-bearing stems and 15381 flowers              

were studied. RESULTS & DISCUSSION
The typical structure of the Alchemilla vulgaris 

flower has been described in a number of studies Frequency of anomalous flowers—We analyzed 

(Glazunova & Mjatlev 1990, Tikhomirov et al. 1995, the prevalence of anomalous flowers of Alchemilla 

Notov & Glazunona 1994, Notov & Andreeva 2007, micans. All together 132 anomalous flowers was 

2013 b). In previous studies we developed an approach revealed in Alchemilla micans. We identified 60 various 

for classifying   anomalous flowers (Notov & types (Table 1). The number of types on peduncles from 

Glazunona 1994, Notov & Andreeva 2007, 2013 a, b, plants from the first and second samples varied between 

2014, Andreeva & Notov 2011). 0 and 3 (Table 1). The average number of anomalous 

flower types on peduncles is comparable (1.2 and 1. 4).

Classification of anomalous flowers—When Anomalous flowers were found on 13 of the 20 

classifying atypical flower patterns we identify six flower-bearing stems of the first sample and on 20 of 25 

major groups (Notov & Glazunona 1994, Notov & flower-bearing stems of the second sample (Table 5). 

Andreeva 2007, 2013 a, b, 2014, 2015, Andreeva & In the first sample the ratio of anomalous flowers 

Notov 2011). The characteristics and conventions that varied between 0 and 12.1% and on average was equal to 

are used can be seen in earlier publications (Notov & 1.1% (Table 1). In the second sample the frequency 

Andreeva 2013 a, b, 2014). In some groups we applied varied from 0 to 3.4%. The average frequency was 

additional symbols: 1) N – altered number of circles 0.7%.

(Nc), elements of one (two) circles (Ne); combined Samples that were collected in different years were 

changes to the number of elements (Nec); 2) S – bidental comparable in selective average markers (frequency of 

and tridental or bipartite and tripartite leaves of the anomalous flowers). The samples were statistically 

epicalyx and calyx, stamens with a flat stamen filament; processed (see Notov & Andreeva 2013 b). The 

3) T – these have been noted only in connection with frequency of anomalous flowers in Alchemilla micans in 

other alterations; 4) Fe – concrescence (fusion) of various years is comparable and is significantly different 

elements of one circle or of different circles (stamens, from average quantities of anomalous flowers in other 

carpels), as a rule combined with other alterations; 5) investigated species (Nilova 1994, Notov & Andreeva 

occurrence of a new element (structure) – presence of a 2007, 2013 b).

spathe-like structure on the hypanthium; 6) combination In the aggregate sample of Alchemilla micans 132 

of two, three or four types. anomalous flowers were found. Identified 60 various 

Using the approach mentioned above we were able types were revealed. The general frequency of 

to connect each anomalous flower with one of the groups anomalous flowers is 0.9. Each type was allocated to one 

described. There are groups of combined anomalies in of the groups described above. Together with given 

Alchemilla micans. They are: а) flowers with alterations combined types 7 types were analyzed (Table 2).
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Table 1 – Frequency of anomalous flowers and the number of their types in studied Alchemilla micans specimens.

Sampling Specimen Number of Number of     Anomalous flowers

flowers  types No. %

1 139 – – –

2 36 1 1 2,8

3 463 3 15 3,3

4 33 – – –

5 115 1 1 0,1

6 66 1 8 12,1

7 489 2 3 0,6

8 285 2 2 0,4

I 9 305 1 4 1,3

10 496 1 3 0,6

11 201 3 1,5

12 332 3 3 0,9

13 493 – – –

14 186 1 1 0,5

15 116 – – –

16 616 3 3 0,5

17 142 3 6 4,2

18 192 – – –

19 202 – – –

20 260 – – –

Total 5167 24 57 1,1

21 138 1 1 0,7

22 87 1 3 3,4

23 165 2 2 1,2

24 262 1 2 0,8

25 281 1 1 0,4

26 484 2 2 0,4

27 518 3 7 1,4

28 223 1 3 1,3

29 605 2 12 2,0

30 558 – – –

31 189 1 1 0,5

32 227 2 3 1,3
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Anomalous flowers with altered element structure structure (NecS) in general accounts for 7.6% of 

(S) are most common (on average 69.7%) (Table 2). anomalous flowers (Table 2). Taking into account that in 

Flowers with altered quantity and structure of elements the group with altered element quantity and structure the 

are frequently formed (NeS) (18.9%). The association of ratio of anomalous flowers reaches 24.2%, the general 

the group with altered number of elements (Ne) with the ratio of flowers with altered element quantities is equal 

group with linked changes of element quantity and to 30.3%. Other types of anomalies are much rarer (from 

II

34 527 2 5 0,9

35 216 2 2 0,5

36 158 1 1 0,6

37 205 1 3 1,5

38 735 1 7 1,0

39 722 1 1 0,1

40 383 – – –

41 515 2 2 0,4

42 725 1 3 0,4

43 906 3 6 0,7

44 740 2 4 0,5

45 419 1 1 0,2

total 10214 36 75 0,7

Grand-total 15381 60 132 0,9

Table 2 – Frequency of anomalous flower groups in Alchemilla micans

Groups      Frequency

number %

I II total I II total

Ne – 5 5 – 6, 7 3,8

Nec 3 – 3 5,3 – 2,3

S 37 55 92 64,9 73,3 69,7

Fe – 1 1 – 1,3 0,8

NeS 18 7 25 31,6 9,3 18,9

NecS 3 4 7 5,3 5,3 5,3

ST 1 – 1 1,8 – 0,8

33 226 2 3 1,3

Sampling Specimen Number of Number of    Anomalous flowers

flowers  types No. %

116 July, 7 (2)The International Journal of Plant Reproductive Biology 7(2) pp.113-119, 2015

Table 1 Continue....



0.8 to 2.3%). The ratio of fusion (fasciated) flowers is and their ratio are significantly different from each other. 
0.8%. The investigated types are also significantly different in 

other parameters (Table 4).First (I) and second (II) second sampling; frequency 

(%) calculated based on the total number of anomalous Table 4 – Frequency of anomalous flowers, some 
flowers. Descriptions of symbols are given in the text. groups and types of anomalous flowers in Alchemilla 
Table 3 – Frequency of flowers with intact and monticola (Notov & Andreeva 2014) and Alchemilla 
disrupted symmetry in varies groups of anomalous micans

flowers of Alchemilla micans

The variability of the Alchemilla micans flower is 

significantly lower than of the Alchemilla monticola 

flower. According to the data of M. Nilova (1994) In all groups of anomalous flowers types with 
Alchemilla micans is also characterized by lower disrupted flower symmetry are prevalent (Table 3). In 
frequencies of anomalous types in comparison with groups with altered structure (S), fusion (fasciated) 
Alchemilla baltica G. Sam. ex Juz. Our data show that flowers (F) and among combined types (NecS) only 
Alchemilla micans has a higher average number of asymmetrical flowers were seen. The probability of 
flowers on the peduncle that Alchemilla monticola retaining symmetry, as is the case with Alchemilla 
(341.8 and 227.0 accordingly). Current materials show monticola, is higher in groups of flowers with altered 
that higher frequencies of anomalies are characteristic of 

element quantity, in which the ratio of symmetrical 
species with more compact monochasiums (Nilova, 

flowers reaches 1.5%, and asymmetrical – 11.4%.
1994; Notov, Glazunova, 1994; Notov, Andreeva, 2007; 

Frequency of anomalous flowers in Alchemilla Andreeva, 2010). The compactness of monochasiums 
monticola and Alchemilla micans–Comparing increases in the sequence Alchemilla monticola – 
characteristics of Alchemilla micans with data obtained Alchemilla baltica – Alchemilla micans. Alchemilla 
about Alchemilla monticola earlier (see Notov & micans forms the most loose multiflourous thyrsae with 
Andreeva 2013 b, 2014) was of special interest. The loose monochasiums. It can be assumed that the 
Alchemilla monticola and Alchemilla micans samples dynamics of changes in the rate of morphogenetic 
that are under investigation are comparable in size. activity in this case promotes the decrease in amount of 
However, the absolute number of anomalous flowers deveations from the typical course of morphogenesis.

Characteristics Alchemilla Alchemilla 
monticola micans

    Frequency  Groups Number of anomalous 2688 132
                number              % flowers

Number of types 184 60Ne * 2 1,5

↑ 15 11,4 Frequency of anomalous 26,3 0,9
Nec * – – flowers, in %

↑ 3 2,3 N, % 46,4 6,1
S * – – S, % 31,0 69,7

↑ 93 70,5 NS, % 19,3 25,0
F * – – Combined types with 3,3 –

↑ 1 0,8
altered N, S, %

NeS * 2 1,5
Other, % 0,4 0,8

↑ 9 6,8
*, % 16,9 3,1

NecS * – –
↑, % 83,1 97,0↑ 7 5,3

Total * 4 3,1

↑ 128 97,0
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The prevalence of anomalous flowers in various Andreeva ЕА & Notov AA 2011 On the approach 
years is comparable. The relative participation of to classification of generative structures anomalies 
various groups of anomalies in investigated species is of monopodial rosette-forming Rosaceae Vestnik TGU. 
also comparable. Anomalous flowers with altered Ser. Biology and Ecology. 24 (32) 93-104. [In Russian]
quantity and element structure are the most prevalent 

(Table 4). Other types are rare. The majority of Glazunova KP & Mjatlev VD 1990 Correlation structure 
anomalous flowers are characterized by disrupted and variation in characters in case of regular apomixis 
symmetry. The ratio of atypical flowers with intact (on example of the agamic species Alchemilla monticola 
symmetry varies from 3.1 to 16.9%. Thus, the frequency Opiz). Bjull. Mosk. Obsch. Ispyt. Prir., otd. biol. 95(6) 
of anomalous flowers of various species in the 96-109. [In Russian]
Alchemilla vulgaris complex is different and fluctuates 

between 0.9 to 26.3%. Glazunova KP 1977 On the possibility of applying the 

agamosexual complex theory to the systematics of the 
 CONCLUSION angiosperms (on the example of the genus Alchemilla 

L.). Bjull. Mosk. Obsch. Ispyt. Prir., otd. biol. 82(1) 129-
The general frequency of anomalous flowers in 139. [In Russian]

Alchemilla micans is equal to 0.9%. The frequency of 

anomalous flowers in different years of observation is Glazunova KP 1984 Apomixis the Eastern European 
comparable. The frequency of anomalous flowers in members of the genus Alchemilla L. Ph.D. Thesis, 
Alchemilla micans is significantly lower than in 

Moscow. [In Russian] 
Alchemilla monticola. However, the role of the main 

groups of anomalous flowers in similar in these species. 
Khokhlov SS 1967 Apomixis: classification and 

In Alchemilla micans anomalous flowers with altered 
distribution among angiosperms. Uspekhi sovremennoi 

number and element structure (S) are highly frequent (on 
genetiki 43-105.

average 69.7%). Flowers with altered number and 

structure of elements (NeS) (18.9%) are frequently 
Murbeck S 1901 Pathenogenetische Embryobildung in 

formed. The general frequency of flowers with aletered 
der Gattung Alchemilla. Lunds Univ. Årsskr. 36 (2) 1-41.

quantity of elements (Ne) with consideration for 

combination types (NecS) is equal to 30.3%. Other types 
Nilova MV 1994 Variability flowers of Alchemilla 

of anomalies are much rarer (between 0.8 and 2.3%). 
baltica G. Sam. ex Juz. и Alchemilla gracilis Opiz. 

Types with disrupted flower symmetry are prevalent in 
Diploma work, Moscow. [In Russian] 

all groups of anomalous flowers

Lower variability of the Alchemilla micans flowers is 
Notov AA & Andreeva EA 2007 Features of the 

connected with the loose and multiflorous monochasiums. 
arrangement abnormal flowers on the inflorescences of 

The general dynamics of change in morphogenetic 
Alchemilla monticola Opiz. Vestnik TGU. Ser. Biology 

activity in this case seems to promote the decrease in the 
and Ecology. 6 (22 (50)) 205-216. [In Russian]amount of deviations in typical morphogenesis.
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