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Introduction’

Poaceae is one of the largest families of vascular plants. It has
about 10 thousand species and 700 genera. Members of the fam-
ily are spread worldwide. They often participate as dominants and
edificators in composition of vegetation cover in grassy types of the
Earth vegetation.

Members of Poaceae family hold an important position within
other plants (food, feeding, medicinal, industrial), useful for mankind.

Poaceae are among the ten most widely represented families
in all areas of the world. Participation of Poaceae, as well as other
monocotyledonous plants decreases with the distance from the most
East to moderate, and to equatorial latitudes (Tolmachev, 1974).

Within the territory of Ukraine Poaceae family includes 71 gen-
era (of which only 4 genera in the cultural state) and 208 species;
of which only 15 genera are in the cultural state (Determinant of
Higher Plants of Ukraine, 1987).

Long-term anthropogenic influence on the territory of the steppe
of Ukraine has led to a significant transformation of native vegeta-
tion. Nowadays, there is a significant reduction in species and ceno-
tic diversity of ecosystems, in most of which the members of Poaceae
family (grasses) dominate.
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According to the Decree of the Cabinet of Ministers of Ukraine on
conducting the state accounting and Cadastre of flora in accordance
with Article 38 of the Law of Ukraine “On fauna” and to the rati-
fication by Ukraine of the International Convention on Biological
Diversity at the initiative of the Ministry of environment in 2000
initiated the establishment of the State Plants Cadastre of Ukraine.
It should serve as a scientifically substantiated basis for effective
preservation and reproduction of phyto-diversity, rational use of re-
sources of various plant groups.

Grasses usually play the leading participation in herbaceous
vegetation types. Many of them are edificators of steppe, meadow,
mountain-meadow, mountain-steppe and other types of herba-
ceous phytocenoses. Most grasses are characterized by a wide eco-
logical amplitude and occurs in several, or in many plant formations
(Prokudin, Vovk, Petrova, 1977, Koreliakova, 1977).

Grasses can also be used in phytoindication (Didukh, 1994;
Dubyna, 1993).

The main food plants of mankind belong to grasses are soft
wheat (Triticum aestivum), rice (Oryza sativa) and corn (Zea mays),
as well as many other crops (Zhukovsky, 1964). Usage of grasses as
a forage plant for domestic animals is no less important. Economic
value of grasses is also various in many other respects.

Many grasses are also used in ornamental horticulture as lawn plants
(Golovach, 1963; Abramashvili, 1970, Mytsyk, 2005, Lisovets, 2000).

Grasses are also used for fixing mobile sands, various kinds of
embankments, mine dumps (Shine,1956).

Some grass species containing aromatic substances used in per-
fumery, food industry and medicine. In our country, the most fa-
mous species Seneca grass (Hierochloe) and sweet vernal grass (An-
thoxanthum) contain coumarin, which is used to flavor for different
beverages.

Industrial application of grasses are also very various.

Grasses have some negative effect, but it is completely incompa-
rable with their benefits. Among the grasses, there are many weeds
of different crops which cause significant damage. Especially it is
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applicable to wheatgrass, bromegrass, loose silky bent, bristle grass,
barnyard grass, annual hairgrass.

Grasses of the ruderal complex are competitors of forest stands
at the creation of forest plantations in steppe (Belgard, 1950).

Grasses are specially important as fodder plants for domestic
animals (Shennikov,1941, Larin, 1956).

Members of Poaceae family are the main components of natural
hayfields and pastures on the territory of the steppe zone of Ukraine,
especially of different types meadows and steppes (Prokudin, Vovk.,
Petrova, 1977).

Materials and methods of the survey

The objects of the survey were representatives of Poaceae family
in flora of the Steppe zone of Ukraine.

Floristic surveys were carried out using common botanical
methods, herbarization and identification of plant species (Manual
of Plants of Ukraine, 1965, Skvortsov, 1977), as well as special meth-
ods for aquatic flora study (Katanskaya, 1981).

Species determination was carried out using “Manual of Plants of
Ukraine” (1965), “Determinant of higher plants of Ukraine (1987),
“Flora of the USSR” (1935-1965), “Flora of the European part of the
USSR” (1974-1989), “Flora of Eastern Europe” (1996-2004) using
microscopes MBS1 and Cytoval.

The list of species was compiled by based on the own collec-
tions, study of the herbarium of the Department of geobotany, soil
science and ecology of DSU, comprisal of flora of the Prisamarya
1986 and 1988; the list was presented in alphabetical order (in Lat-
in alphabet).

Ecological certification of species was based on the Ecomorphs
classification of O.L. Belgard (1950), which is the first ecomorphic
system of vascular plant (Baranovsky et al., 1978). Ecological certifi-
cation of plants was compiled with the use of literature: “Manual of
Plants of Ukraine” (1965), “Flora of the USSR” (1935-1965), “Flora
of the European part of the USSR” (1974-1989), “Flora of Eastern
Europe” (1996-2004), “Macrophytes — indicators of environmen-
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tal pollution,1993”, monographs Would. O. Baranovsky (2000),
V. V. Tarasov (2005) and V. V. Kucherevsky (2004).

To establishment of the species ranges the following literature was
used: “Manual of Plants of Ukraine” (1965), “Flora of the USSR” (1935-
1965), “Flora of the European part of the USSR” (1974-1989), “Flora
of Eastern Europe” (1996-2004), “Horology of the flora of Ukraine”
(1986), works Y. D. Kleopov (1990) and A.I. Kuzmichev (1992).

Latin species and genera names are given on the latest nomencla-
ture floristic edition of S. Mosyakin and M. M. Fedoronchuk (Mo-
syakin, Fedorochuk, 1999).

Results

In the steppe zone (Northern subzone) Ukraine Poaceae family
amounted 149 species (Table 4.1).

Table 4.1. — Ecomorphic characteristics
of members of Poaceae family

Name of plant Tropho- Hygro- Helio- Ceno-

No spesies morphs morphs morphs morphs
1 2 3 4 5 6
Aegilops cylindrica PsPt
L. Host OgMsTr  MsX He Ru
Aeluropus littoralis
2. (Gouan) Parl. AlkTr Ms He Hal
Agropyron
> dasyanthum Ledeb. Oglr  MsX He RuPs
Agropyron. lavrenkoa-
4. wum Prokud. OgTr MsX He Ps
Agropyron pectinatum
> (M. Bieb.) P. Beauv. MsTr X He St
6. Agropyron tanaiticum MsTr X He Ps

Nevski .

7. Agrostis canina L. OgTr Ms ScHe StSMnPs
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1 2 3 4 5 6
Agrostis capillaris L. .

8. (A. tenuis Sibth.) OgTr Ms ScHe SilPr

9. Agrostis gigantea Roth ~ MsTr Ms ScHe SilPr
Agrostis maeotica Alk-

10. Klokov OgTr XMs He HalPs
Agrostis sabulicola

11. Klokov OgTr Ms He PrPs

12. Agrostis stolonifera L. OgMsTr  Hg ScHe  PrPal

13, Agrostis vinealis Oglr  Ms  ScHe StSMnPs
Schreb.
Alopecurus aequalis

14. Sobol. OgTr HgHel He PrPal

15. Alop eeurts arundina- AlkMgTr HgMs He  HalPalPr
ceus Poir.

16. Alopecurus genicula- OgTr  HgMs He PalPr
tus L.

17 ?lopecums pratensis MgTr  HgMs He Pr

g, Anisanthasterilis (L) yror MX ScHe  PrStRu
Nevski
Anisantha tectorum

19. (L.) Nevski OgMgTr MsX  ScHe PsRu

20. Anthoxantum odora- OgTr Ms ScHe SilPr
tum L.

o1, Aperaspicaventi(L) o yare o ScHe  RuPs
P. Beauv.

9 Arrenatherum elatius MsTr  XMs  ScHe SilPr

" (L.)]. et C. Presl.

23. Avena fatua L. MsTr  MsX He Ru

24. Avena persica Steud. MsTr MsX He Ru

25. Avena sativa L. MsTr  MsX He RuCul
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1 2 3 4 5 6
Beckmania erucifor-

26. mis (L.) Host AlkMsTr HgMs ScHe  PalPr
Botryochloa ich-

27. aemum (L.) Keng OgTrCa MsX He PtrSt
Brachipodium sylvati- .

28. cum (Huds.) P. Beauv. MgTr Ms S¢ Sil

29. Briza media L. MsTr HgMs  ScHe SilPr
Bromopsis erectus

30. (Huds.) Fourr. MsTr MsX He StRu
Bromopsis inermis

31. (Leyss.) Holub OgMgTr XMs He RuPrSt
Bromopsis riparia

32. (Rehmer) Holub. OgTr MsX He PrSt

33. Bromus arvensis L. MsTr XMs He Ru

34, Bromus commutatus MsTr  XMs He Ru
Schrad.

35. Bromus japonicus MsTr  MsX He StRu
Thumb.

36, Bromus hordeaceus L. MsTr XMs  ScHe Ru

(B. mollis L.)
37. Bromus secalinus L. MsTr Ms ScHe Ru

38. Bromus squarrosus L. OgMgTr MsX  ScHe Rlslfs
Calamagrostis canes- SilPr

39. cens (Weber) Roth MsTr  MsHg  ScHe Pal
Calamagrostis epigei- .

40. os (L.) Roth OgMsTr  Ms ScHe  PsSilPr
Catabrosa aquatica

41. (L) P Beauv, MsTr Hel He PrPal

" Cenchrus longispinus Oglr  MsX He PsRu

(Hack) Fernala
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43, Cleistogenes bulgarica MsTr X He StPt
(Bornm.) Keng
Cleistogenes squarrosa

44. (Trin.) Keng OgTr  MsX He RuPs

45. ny psis aculeata (L.) AlkMsTr HgMs He HalPr
Aiton
Crypsis alopecuroides

46. (Piller. et Mitterp) AlkMsTr HgMs He HalPs
Schrad.
Crypsis schoenoides HalPs

47. (L) Lam. AlkOgTr  Ms He Pr

48. I(Z Zodon dactylon (L.) AlkMsTr XMs He HalPr

49. Dactylis glomerata L.  OgMsTr ~ Ms ScHe SilPr
Deschampsia caespitosa .

50. (L.) P Beauv. MsTr MsHg ScHe  SilPr
Digitaria aegyptica

51. (Retz.) Willd Oglr  MsX  ScHe Ru
Digitaria ischaemum

52. (Schreb.) Muehl, OgMsTr MsX He Ru
Digitaria sanguinalis

53. (L) Scop. OgMsTr  Ms He PsRu
Echinochloa crusgalli

54. (L) P. Beauv. OgMgTr MsHg He Ru
Elymus caninus (L.) L.

55. (Roegneria canina (L.) MgTr Ms HeSc Sil
Nevski
Elytrigia elongata

56. (Host) Nevski AlKTr Ms He PrHal

57. Elytrigia intermidia OgMsTr MsX  ScHe  StPtPs

(Host) Nevski
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1 2 3 4 5 6

Elytrigia repens (L.) MsX- SilSt-

>8. Nevski MsTr MsHg ScHe PrRu
Elytrigia stipifolia

59. (Czern. ex Nevski) MsTr MsX He PtSt
Nevski
Elytrigia trichophora .

60. (Link) Nevski MsTr XMs ScHe SilSt
Eragrostis aegyptica

61. (Willd.) Delile OgTr XMs He Ps

62. Eragrostis minor Host OgMsTr  MsX He PsRu
Eragrostis pilosa (L.)

63. P Beau, OgTr MsX He RuPtPs
Eragrostis suaveolens MsX- .

64. Becker ex Claus Oglr HgMs He SilPrPs
Eremopyrum triti-

65. cetum (P. Gaertn.) AlkMsTr X He  HalRuSt
Nevski

6. Lestuca arietina Oglr  MsX  ScHe  SilPs

" Klokov &
67, Testuca beckeri Oglr X He  StSilPs

(Hack.) Trautv.

Festuca cretaceae
68. T. Pop. et Proskor. Oglr XMs ScHe Cr

Festuca gigantea (L.)

69. Vil MgTr  HgMs Sc Sil

70. Festuca ovina L. s.1. MsTr X ScHe SilPr
Festuca pratensis

71. Huds, MsTr  HgMs  ScHe Pr
Festuca

72. pseudodalmatica MgTr X He  HalPtSt

Krajina ex Domin
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Festuca pseudovina
73. Hack ex Wiesb. AlkMsTr X He HalSt

Festuca regeliana Pav.
74. (F. orientalis (Hack.) AlkTr MsHg He HalPr
V. Krecz. et Borbas)

75. Festuca rubra L. s.1. MgTr  MsX  ScHe  SilPr
Festuca rupicola

7% Heuff el A He e
Festuca valesiaca

77 Goud. s.1. Mglr r e ¥

78, Glyceria arundinacea MsTr  HgHel He PrPal
Kunth

70 Glyceria fluitans (L.) MsTr Hel ScHe  PalAq
R. Borbas

Glyceria maxima
(C. Hartm.) Holmberg

Glyceria notata Che-

80. MsTr HgHel  He PalAq

81. MsTr Hg He PrPal

vall.
82 Helictotrichon pubes- MsTr XMs He StPr
" cens (Huds.) Pilg.
a3 Helictotrichon scﬁellz— MsTr MsX ScHe SMnPtSt
anum (Hack.) Kitag.
94 I(Lizjrochloe odorata OgMsTr XMs  ScHe  SilStPr
g5, Hierochloé repens OgMsTr  XMs ScHe  PsStPr

(Host) P. Beauyv.
86. Hordeum jubatum L.  MsTr  MsX He RuCul
Hordeum leporinum
Link
88. Hordeum murinum L.  MsTr MsX He RuPsSt
89. Koeleria brevis Steven CaOgTr MsX He StPt

87. MsTr MsX He Ru




200

Chapter 4. Fodder value of Poaceae family species in the steppe zone of Ukraine

1 2 3 4 5 6
9. Koeleria cristata (L.) MgTr X He St
Pers.
o), Koeleriadelavignei i YMs  He  HalStPr
Gern. ex Domin
Koeleria glauca .
92. (Spreng.) DC. OgTr XMs  ScHe SilPs
Koeleria lobata
93. (M. Bieb.) Roem. et CaOgTr X He StPt
Schult.
Koeleria sabuletorum
94, (Domin) Klokov OgTr MsX He PsSt
95, Koeleria talievii Lav- OgTr XM ScHe Cr
renko
96. Igfversza orizoides (L.) OgMsTr HgMs  ScHe PrPal
g7, Leymus ramosus MsAKTr MsX ~ He  RuStHal
(Trin.) Tzvelev
Leymus sabulosus
98. (M. Bieb.) Tzvelev OgTr  MsX He PsRu
99. Lolium perenne L. MgTr  XMs He RuPr
100. Lolium temulentum L. MsTr Ms He Ru
101. Melica altissima L. MsTr XMs ScHe SMn
107, Metica chrysolepis MsTr  MsX  He  PsPt
Klokov
103. Melica nutans L. MsTr Ms Sc Sil
104. Melica picta K. Koch  CaMsTr XMs  ScHe Sil
105. Melica transsilvanica CaMsTr MsX ScHe SMnSt
Schur
106. Millium effusum L. MgTr Ms Sc Sil
107. Millium vernale OgMsTr MsX He  PsPrStPt

M. Bieb.
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1 2 3 4 5 6
Molinia caerulea (L.) .
108. Moench OgTr Hg ScHe  SilPrPal
109. Nardus stricta L. OgTr Hg He  SilPalPr
110. Panicum capillare L.  OgMsTr MsX He Ru
111. Phalaris canariensis L. ~ MgTr Ms ScHe  CulRu
Phalaroides arundina-
112. cea (L.) Rausch. MgTr MsHg ScHe PrPal
Pholiurus pannonicus StPr
113. (Host) Trin. AlkTr  MsX He Hal
114. Phieum phleoides (L.) MsTr XMs He PrSt
Karst.
115. Phleum pratense L. MgTr Ms He Pr
Phragmites australis
116. (Cav.) Trin. ex Steud. MsTr Hel ScHe  PalAq
117. Poa angustifolia L. MsMgTr MsX  ScHe  SilPrSt
118. Poa annua L. MsTr Ms HeSc  RusSilPr
119. Poa bulbosa L. OgMsTr MsX He  RuSilSt
120. Poa compressa L. OgMsTr MsX  ScHe RuSt
121. Poa nemoralis L. MsTr  XMs  ScHe Sil
122. Poa palustris L. MsTr  MsHg He PalPr
123. Poa pratensis L. MsTr Ms He Pr
124. Poa remota Forcelles MsTr HgMs  ScHe Sil
125. Poa sterilis M. Bieb. ~ OgMsTr  MsX He SilPt
126, Do erythropoda MsTr  MsX  He  Ptst
Klokov
127. Poa sylvicola Guss. MgTr HgMs  HeSc Sil PalPr
128. Poa trivialis L. MsTr  HgMs He  Sil PalPr
129. Puccinellia bilykiana AIKTr Ms He HalPr
Klokov
Puccinellia distans Ru Hal-
130. (Jacq.) Parl. AlkMsTr XMs He D
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1 2 3 4 5 6
Puccinellia gigantea
131. (Grossh.) Grossh. AlKTr Ms He PrHal
132, Sclerochloa dura (L.) MsTe XM He StRu
P. Beauv.
Scolochloa festucacea
133. (Willd.) Link MsTr Hg He Pal

134. Secale sylvestre Host Oglr  MsX He StRuPs
Setaria glauca (L.)

135. MsTr XMs He PsRu
P. Beauv.
Setaria verticillata

136. (L) P. Beauv. MgTr Ms ScHe Ru

137. Setaria viridis (L.) OgMsTr XMs He PsRu
P. Beauv.

138, Sorgum halepense (L.) MsTr  MsX He Ru
Pers.

139, Stipa asper'ella Klokov MsTr X He StPt
et Ossycznjuk

140. Stipa capillata L. MsTr X He PtSt
Stipa borysthenica

141. Klokov ex Prokudin OgTr MsX  ScHe StPs
Stipa dasyphylla

142. (Czern. et Lindem.) MsTr X He St
Trautv.

143, Stipa lessingiana Trin. MsTr X He St
et Rupr.

144. Stipa pennata L. OgMsTr X He St
Stipa pulcherrima

145. K Koch MsTr MsX He PtrSt

146. Stipa tirsa Steven MsMgTr X He St

147, Stipa ucrainica MsTr X He St

P Smirn.
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1 2 3 4 5 6
148. Z?gus racemosus (L.) OgTr X He  PsRu
149. Zizania latifolia Stapf ~ MsTr Hel He Aq

Note: Trophomorphs: OgTr - oligotroph (plant of poor soils);

MsTr - mesotoph (plant of soil having moderate fertility level);

MgTr - megatroph (plant of soil having high fertility level);

AlkTr - alcotroph (plant of saline soils). Heliomorphs: He (Helio-
phyton) - heliophyte (sun-loving);

Sc (Sciophyton) - sciophyte (shade-tolerant). Hygromorphs: He
(Helophiton) - helophyte (air-water);

Hg (Hygrophiton) - hygrophyte (moist habitats);

Ms (Mesophiton) — mesophyte (mid-moisture habitats);

X (Xerophiton) - xerophyte (dry habitats). Cenomorphs: Aq (Aqa-
nt) - aquant (water);

Pal (Paludosus) - paludant (marsh);

Pr (Pratensis) - patant (meadow);

Sil (Silvaticus) - silvant (forest);

SMn (Margosilvaticus) - silvomargoant (marginal species);

St (Stepposus) - stepant (steppe);

Ps (Psammophyton) - psammophyte (growing on sandy soils spe-
cies);

Pt (Petrophyton) - petrophyte (species growing on the rocky habi-
tats);

Ru (Ruderatus) — ruderant (weed);

Hal (Halophyton) - halophyte (species tolerant to high salinity);

Cu (Cultus) - culturant (cultural species).
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Hygromorphs

B number of species
0%

Ms X Hg Hel

Figure 4.1. The hygromorphs of most species of
the grassesof the steppe zone of Ukraine

Heliomorphs

B number of species
0%

He ScHe HeSc ScHe

Figure 4.2. The heliomorphes of most species of
the grassesof the steppe zone of Ukraine
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Among the members of vascular plants, flora of Poaceae family,
mesophytes and xerophytes prevail in equal amounts, respectively
44% (66 species) and 43% (64 species). Numbers of hygrophytes and
halophytes were fewer (10% (15 species) and 3% (4 species), respec-
tively (Fig. 4.1). Among heliomorphes, heliophytes were dominat-
ed — 95% (142 species), taking into account the double biomorph
(Fig. 4.2). Among trophomorphs, mesotrophs — 57% (85 species),
oligotrophs 23% (34 species), megatrophs 15% (23 species) and
alkotrophs 5% (7 species) were dominated (Fig. 4.3).

Among cenomorphs, members of Poaceae family prevailed:
pratants — 23% (34 species), stepants — 19% (28 species) and ruder-
ants — 17% (26 species). Fewer: halophytes — 11% (17 species), sylva-
nts - 6% (9 species), psammophytes - 6% (9 species), paludants - 5%
(7 species), petrants — 4% (6 species), sylvomargoants — 3% (4 spe-
cies), aquants — 3% (4 species), culturants - 2% (3 species) (Fig. 4.4).

Trophomorphs

M number of species
8 %

OgTr MsTr MgTr AIKTr

Figure 4.3. The trophomorphs of most species of
the grasses of the steppe zone of Ukraine

A number of species (some forest and steppe species) demon-
strated strict adherence to certain plant formations or habitat types
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(halophytes, psammophytes, petrophytes, paludants). (Prokudin,
1977, Kucherevsky, 2004). 113 species (76%) have fodder value among
the Poaceae family in the steppe zone (Table 4.1). Among poisonous
plant species, only two members of the same genera — Agropyron
tanaiticum Nevski and Agropyron dasyanthum Ledeb. were found.

Aq

Cenomorphs

St
19%

Ru
17%

Figure 4.4. The cenomorphs of most species of
the grasses of the steppe zone of Ukraine

Table 4.2. - Range, adventive status and co-zoological
characteristics of Poaceae family members

Status

No Nanslee(li; :)slant Stre;t:;s of Range ofad- Value
P ty ventity

Aegilops cylindrica EM Forage

Host
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Agropyron dasyan- .
3. thum Ledeb, End Pois.
Agropyron. lavren-
4 koanum Prokud. E Forage
Agropyron pecti-
5. natum (M. Bieb.) EAs Forage
P. Beauv.
6. Agropyron 'tanaztz- End Pois.
cum Nevski
7. Agrostis canina L. EAs Forage,
Ornam.
Agrostis capillaris L.
8. (A. tenuis Sibth.) EAs Forage
Agrostis gigantea
9. Roth COSM Forage
Agrostis maeotica
10. Klokov PONT Forage
Agrostis sabulicola
11. Klokov End Forage
12. Agrostis stolonifera L. EAs Forage
Agrostis vinealis
13. Schreb. E Forage
14 Alopecurus aequalis EAs Forace
" Sobol. 8
5. Alopecuru's arundi- EAs Forage
naceus Poir.
16, Alopecurus genicula- EAs Forage
tus L.
17 ?lopecums pratensis EAs Forage
18, Anisantha sterilis (L.) MIT Adv.

Nevski
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20. Anthoxantum odora- Hol. Med.,
tum L. Forage
Apera spica-venti (L.)

21. ESIB  adv.  Forage

P. Beauv.

Arrenatherum elatius
22 (L.) J. et C. Presl. EM Forage

Forage,
23. Avena fatua L. IT adv. Ruder.
, Forage,
24. Avena persica Steud. EAs  adwv Ruder.
25. Avena sativa L. EAs  adv. Forage
Beckmania erucifor-
26. mis (L.) Host EAs Forage
Botryochloa ich- Forage,
27 aemum (L.) Keng EAsM Indust.
Brachipodium EAs.
28. sylvaticum (Huds.) Forage
NAfr
P. Beauv.
29. Briza media L. EAs Forage
Bromopsis erectus
30. (Huds.) Fourr. EAs Forage
Bromopsis inermis Forage,
31 (Leyss.) Holub EAs Phytomel
Bromopsis riparia
32 (Rehmer) Holub. EAs Forage
33, Br'omopszs taurica End
Sljussar.
34. Bromus arvensis L. EAs  adv.  Ruder.
35. Bromus commutatus EMIT adv. Ruder
Schrad.
36. Bromus japonicus EAs Forage,

Thumb. Ruder.
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Bromus hordeaceus
37 L (B. mollis L.) COSM
38. Bromus secalinus L. Hol.  adw.
Forage,
39. Bromus squarrosus L. EAs adv. Ruder.
Calamagrostis canes-
40. cens (Weber) Roth EAs Forage
Calamagrostis epigei-
41. os (L.) Roth EAs Forage
Catabrosa aquatica
42. (L) P Beauv, EAs Forage
Cenchrus longispinus S-NA
43. (Hack) Fernala COSM adv. Ruder.
Cleistogenes bulgari-
44, ca (Bornm.) Keng EAs Forage
Cleistogenes squarro-
45, sa (Trin.) Keng EAs Forage
46. nypszs aculeata (L.) FAs Forage
Aiton
Crypsis alopecuroides
47. (Piller. et Mitterp) EAs Forage
Schrad.
Crypsis schoenoides
48. (L) Lam. EAs Forage
Forage,
19, %”;i‘: dactylon TROP adv. Lawn,
' ' Ruder.
50. Dactylis glomerata L. EAsAf Forage
Deschampsia caespi-
>1. tosa (L.) P. Beauv. Hol. Forage
Digitaria aegyptica As
52. (Retz.) Willd. EM adv.  Ruder.
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53 Digitaria ischaemum E adv Forage,
" (Schreb.) Muehl. COSM " Ruder.
54 Digitaria sanguinalis As adv.  Ruder.
(L.) Scop.
Echinochloa crusgalli Forage,
> (L.) P. Beauv. Hol. adv. Ruder.
Elymus canius (L.)
: . EAs-
56. L. (Roegneria canina SIB Forage
(L.) Nevski
Elytrigia elongata
57. (Host) Nevski PONT Forage
Elytrigia intermidia
58. (Host) Nevski EAs Forage
. Med.,
59, Elytrzgza repens (L.) COSM Forage,
Nevski
Ruder.
Elytrigia stzpzfolzq RBU (Not
60. (Czern. ex Nevski) E Forage
. evaluated)
Nevski
Elytrigia trichophora
61. (Link) Nevski EAs Forage
Eragrostis aegyptica
62. (Willd.) Delile EAsAfr Forage
. E
63. Eragrostis minor Host COSM adv.  Forage
Eragrostis pilosa (L.) E
64. P Beauv. COSM adv.  Forage
Eragrostis suaveolens PONT-
6. Becker ex Claus IT Forage
Eremopyrum triti-
66. cetum (P. Gaertn.) COSM Forage

Nevski
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Festuca arietina

67. Klokov End Forage
Festuca beckeri

68. (Hack.) Trautv. EAs Forage
Festuca cretaceae

69. T. Pop. et Proskor. End
Festuca gigantea (L.) EAs-

70 v, SIB Forage

71. Festuca ovina L. s.1. E Forage
Festuca pratensis EAs-

72. Huds, SR Forage
Festuca

73. pseudodalmatica EAs- Forage

g ; SIB-M

Krajina ex Domin
Festuca pseudovina EAs-

74 Hack ex Wiesb. SIB-M Forage
Festuca regeliana
Pavl. (E orientalis

75 (Hack.) V. Krecz. et EAs Forage
Borbas)

76. Festuca rubra L. s.1. Hol. Forage

77 Festuca rupicola EAs Forage
Heuff.

78 Festuca valesiaca E Forace

" Goud.s.l. 8

Glyceria arundinacea Edible.,

79. E
Kunth Forage
Glyceri. fluitans (L.)

80. R Borbuas E Forage
Glyceria maxima EAs-

81. (C. Hartm.) Holm- SIB

berg
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82, Glyceria notata Che- EAs Forage
vall.
Helictotrichon pubes-
83. cens (Huds.) Pilg. EAs Forage
Helictotrichon schelli-
84. anum (Hack.) Kitag. EASNA
Hierochloé odorata Med.,
85. (L.) EAs Ruder.

Hierochloé repens

86. (Host) P. Beauv. End
. NA Decorat.,
87. Hordeum jubatum L. Hol. adv. Ruder.
Hordeum leporinum M
88. Link EMIT adv. Ruder.
89, Koeleria brevis Ste- B Forage
ven
9. Koeleria cristata (L.) Hol. Forage
Pers.
Koeleria delavignei
oL Gern. ex Domin EAs Forage
9. Koeleria glauca ESIB
(Spreng.) DC.
Koeleria lobata B
93. (M. Bieb.) Roem. et Forage
End
Schult.
Koeleria sabuletorum
94. (Domin) Klokov EAs Forage
95. Koeleria talievii Lavr. End
9%. Leersia orizoides (L.) Hol.
Sw.
Leymus ramosus Forage,

97. EAs

(Trin.) Tzvel. Ruder
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Leymus sabulosus
%8. (M. Bieb.) Tzvelev End
. Forage,
99. Lolium perenne L. Hol. Decorat.
Lolium temulentum M
100. I COSM adv.  Ruder.
101. Melica altissima L. EAs Forage
Melica chrysolepis
102. Klokov E Forage
103. Melica nutans L. EAs Forage
104. Melica picta K. Koch E Forage
L05. Melica transsilvanica EAs Forage,
Schur Decorat.
106. Millium effusum L. EAs
Millium vernale
107. M. Bieb. MEAs
Molinia caerulea (L.)
108. Moench EAs Forage
. EAs-
109. Nardus stricta L. NAFfr Forage
110. Panicum capillare L. NA adv.  Ruder.
Phalaris canariensis M
111. I COSM adv.  Forage
Forage,
Phalaroides arundi- Decorat.,
2. nacea (L.) Rausch. EAs Water-
protect.
Pholiurus pannonicus
113. (Host) Trin. E Forage
114, Phleum phleoides (L.) EAs Forage

Karst.
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115. Phleum pratense L. EAs Forage
Edible.,
Forage,
Phragmites australis Decorat.,
116. (Cav.) Trin. ex Steud. Hol. Water-
protect.,
Indust.
117. Poa angustifolia L. EAs Forage
118. Poa annua L. Hol. Forage
119. Poa bulbosa L. MAs Forage
Forage,
120. Poa compressa L. COSM Ruder.
121. Poa nemoralis L. EAs Forage
122. Poa palustris L. Hol. Forage
, Forage,
123. Poa pratensis L. Hol. Decoat.
124. Poa remota Forcelles ESIB Forage
125. Poa sterilis M. Bieb. E
126. Poa stepposa (Kryl.) PONT
Roshey.
127. Poa sylvicola Guss. M Forage
128. Poa trivialis L. EAs Forage
Puccinellia bilykiana
129. Klokov E Forage
Puccinellia distans
130. (Jacq.) Parl. EAs Forage
Puccinellia gigantea
131 (Grossh.) Grossh. E Forage
132, Sclerochloa dura (L.) MIT adv.

P Beauv.
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Scolochloa festucacea
133. (Willd.) Link Hol. Forage
134. Secale sylvestre Host EAsAfr Ruder.
Setaria glauca (L.) Edible.,
135. P. Beauv. As adv. Ruder.
Setaria verticillata
136. (L.) P. Beauv. As adv.  Ruder.
Setaria viridis (L.) Edible.,
137. P. Beauv. MIT  adv. Ruder.
Sorghum halepense Forage,
138. (L.) Pers. M adv. Ruder.
139 Stipa asperella Klok- RBU (Not End Forage,
" ov et Ossycznjuk evaluated) Decorat.
140 Stipa borysthenica RBU FAs Forage,
" Klokov ex Prokudin  (Vulnerable) Decorat.
. ) RBU (Not
141. Stipa capillata L. evaluated EAs Forage
142 ?gﬁfr:aﬁ%% ) RBU ~ PONT- Forage,
' ’ " (Vulnerable) SIB Decorat.
Trautv.
143 Stipa lessingiana RBU (Not PONT- Forage,
" Trin. et Rupr. evaluated  SIB Decorat.
. RBU Forage,
144. Stipa pennata L. (Vulnerable) EAs Decorat.
Stipa pulcherrima RBU Forage,
145. K. Koch (Vulnerable) EASM Decorat.
o RBU PONT-
146. Stipa tirsa Steven (Vulnerable)  SIB Forage
147, Stipa ucrainica RBU (Not PONT Forage,
P. Smirn. evaluated Decorat.
148. Tragus racemosus M adv. Ruder.

(L.) AlL
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As Med.,
149. Zizania latifolia Stapf EAs adv.  edible,,
Forage

Note: RBU - species included in the “Red Book of Ukraine” (with
types of rarity). Area: As - Asian; E - European; M - Mediterranean;
IT - Iranian-Turanian; End - Endemic; COSM - Cosmopolite; PONT -
Pontic; Hol.— Holarctic; TROP - Tropical; SIB - Siberian; NA, North
American; SA - South and Central American

The range of most species of the grasses of the steppe zone of
Ukraine is Eurasian — 46% (68 species); lower number of species
are representatives of the European area — 12% (18 species), cos-
mopolites — 8% (12 species), holarctic species — 8% (12 species), en-
demic -7% (10 species), Mediterranean — 7% (11 species), Asian —
7%(10 species) and Pontic areas — 5% (8 species) (Fig. 4.5).

Area

8%

COSM
8%

E
12%

Figure 4.5 The range of most species of the
grasses of the steppe zone of Ukraine
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Flora of Poaceae family in the steppe zone of Ukraine includes
21% (31 species) of the adventive element (Protopopova, 1991; Ba-
ranovski, 2016).

Flora of Poaceae family in the steppe zone of Ukraine includes
126 species having forage value.

Within the flora of the steppe zone of Ukraine, there are 10 spe-
cies were listed in the Red book of Ukraine (with the relevant types
of rarity): Elytrigia elongata (Host) Nevski - invaluable (Photo 4.5),
Stipa asperella Klokov et Ossycznjukn- invaluable, Stipa borysthen-
ica Klokov ex Prokudin - vulnerable, Stipa capillata L.- invaluable
(Photo 4.2), Stipa dasyphylla (Czern. et Lindem.) Trautv.— vulner-
able, Stipa lessingiana Trin. et Rupr.- invaluable (Photo 4.1), Stipa
pennata L.- vulnerable (Photo 4.3), Stipa pulcherrima K. Koch - vul-
nerable, Stipa tirsa Steven - vulnerable (Photo 4.4), Stipa ucrainica
P. Smirn.- invaluable.

Photo 4.1. Stipa lessingiana Trin. et Rupr
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SR

Photo 4.3. Stipa pennata L.
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Photo 4.5. Elytrigia elongata (Host) Nevski
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Discussion

Usage of grasses as fodder plants for domestic animals of natural
hayfields and pastures, especially meadows and steppes of various
types is of great importance for the steppe zone of Ukraine. For that
purpose it was useful up to 90% species of this family. Systematic
structure of grasses in the steppe zone of Ukraine is quite various.

Ecological and phytocenotic composition of grasses in various
plant formations of the steppe zone of Ukraine has its own specific
features (Belgard, 1950, Prokudin, 1977).

Grasses in floodplain and ravine forests growing on the territory
of the steppe zone of Ukraine have heterogenic composition. Shade-
tolerant grasses (scyo-mesophytes) were typical for deciduous for-
ests. Of these, the most common were: Brachypodium sylvaticum,
Festuca gigantea, Poa nemoralis, Milium effusum, etc.

Phytocenotic role of grasses in forest formations usually is insig-
nificant. In most cases, they act as components of grass cover and
play a subordinate role in its composition. Only some grasses domi-
nate in the grass cover, as Poa nemoralis in lighter and drier types of
broad-leaved forests of the Steppe. The number of other grasses in
shady broad-leaved forests grows in more illuminated positions as
at the edges, forest table lands and forest glades, in sparse forest site.

Grasses of pine forests on sandy terraces of the rivers do not all
relate to specific forest types. Most of them have a wider ecologi-
cal amplitude and is also occurred in other vegetation types, such
as Agrostis vinealis, Deschampsia caespitosa, Festuca ovina, Molinia
coerulea, etc. Here, in conditions of better, compared with deciduous
forests, light conditions, the number of grasses is growing.

Calamagrostis epigeios often dominated in forests on sandy ter-
races (pure pine forests, mixed pine forest, birch forests), especially
on their southern slopes.

A large number of grasses increases sharply in open areas of the
forest such as table lands and edges, cuttings and secondary mead-
ows. In these habitats, however, they are mainly represented not by
forest species but by components of other vegetation types, as well
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as by ruderal species (Belgard, 1950). In the context of the develop-
ment of Ecomorph concept of O.L. Belgard, for species occurred on
such biotopes it was selected the new cenomorph sylvomargoant -
SMn (Baranowski, 2017).

Grasses of plain-zonal steppe formations exhibit significant spe-
cies diversity, have a different composition and a different interrela-
tion of ecological groups. Xeromesophytes, xerophytes and meso-
phytes were dominated by the number of species; mesoxerophytes
also were found in large numbers. Phytocoenotic role of grasses in-
creases in these conditions.

Fescue and many species of feather grass (in a broad sense) are of
the main edificators of steppe plant communities. Additionally, the
same (edificatory) role in the meadow steppes was belong to bush-
grass (Calamagrostis epigeios), in the meadow and forb-fescue-feather
grass steppes — narrow-leaved bluegrass (Poa angustifolia) and awn-
less bromegrass (Bromopsis inermis), in the forb-fescue-feather grass
steppes — meadow brome (Bromopsis riparia), in the fescue-feather
grass steppes — meadow brome, in the desert steppes — Wheatgrass
comb (Agropyron pectinatum). The abovementioned and other grass
species are part of many steppe associations and association groups
as dominants, subdominants or as typical species. Composition and
distribution pattern of these grasses also varied according to zonal,
climatic and soil conditions.

Grass species associated with hard rock exposures have a num-
ber of features inherent to steppe grasses. Within the steppe zone of
Ukraine on hard rock exposures the same number of grass species
as in the steppes was observed. Both have many common species,
about 50%. There is a great similarity between them in the interrela-
tion of ecological groups. On hard rock exposures, different species
of comon steep grasses were widely represented: Festuca sulcata s.1i.,
Koeleria cristata, Stipa caerulea, Agropyron pectinatum, as well as
specific - Botryochloa ichaemum. They often dominated in the grass
cover, especially in areas with of erosion process decaying.

A large number of grass species was found in flora of sandy
steppes on river terraces.
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By the species composition, sand grasses are some similar to that
of steppes (26% of the total species) and of hard rock exposures (24%
of the total species), although they include a significant number of
specific species — psammophytes, confined only to given edaphic
variant. Ecologically, xeromesophytes are predominant group under
such environmental conditions with a numerous species; also there
is quite number of xerophytes occurred. The species composition
of grasses and their participation in the composition of the vegeta-
tion cover of sandy steppes were largely depend on sand mobility
and level of their overgrowth. On the sandy river terraces slightly
overgrown by vegetation, xerophilic (Agropyron dasyanthum, A. ta-
naiticum) and mesophilic (Calamagrostis epigeios) long-root grass-
es were dominated. They act as dominants and co-dominants and
form one - or low-species shrubs. Psammophyte grasses were typical
for overgrown sands, among which the sod grass species were the
most common: Agropyron lavrenkoanum, Festuca beckeri, Koeleria
sabuletorum, Stipa borysthenica. They often participate as co-domi-
nant in the vegetation cover.

Meadow grasses were represented by a large number of spe-
cies (Dmitrieva, 1982, Prokudin, 1977), among which mesophytes
were predominated. Depending on the topography and level of soil
moisture, interrelation of ecological groups of grasses was different.
Grasses were mainly involved in the composition of meadow phy-
tocenoses.

Foxtail grass (Alopecurus pratensis), meadow fescue (Festuca pra-
tensis), meadow grass (Poa pratensis) formations were common on
both watershed and floodplain meadows. On the steppe meadows
formation, Welsh fescue (Festuca valesiaca), brown bent (Agrostis
vinealis), narrow-leaved bluegrass (Poa angustifolia) the most com-
monly occurred.

Wet meadows were formed with the formation of reed sweet
grass (Glyceria maxima), floating grass (Glyceria fluitans), reedy ca-
nary grass (Phalaroides arundinacea), Beckman’s grass (Beckmania
eruciformis), swamp meadow grass (Poa palustris) and other grass
species.
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Floristically, the grasses of swamps and ponds were the most
close to the meadow grasses, but they distinct from each other by
the poorest species composition and predominance of hygrophytes
(Afanasiev;1968). Grasses of swamps and ponds are Phragmites aus-
tralis, Calamagrostis canescens, Glyceria maxima, Leersia oryzoides.

Of all the grass species in the steppe zone of Ukraine, one of
the most common in shallow water and flooded areas (Baranovsky;,
2000) is a common reed grass (Phragmites australis) which was also
used in very dry years as a forage crop.

This is because its high vegetative mobility, generative ability, en-
vironmental plasticity, resistance to anthropogenic pollution.

But in this regard, common reed grass has a negative econom-
ic value more than positive because (Macrophytes as indicators of
changes of natural environment, 1993). Phytocenotic participation
of common reed grass (Phragmites australis) was especially great in
shallow areas of reservoirs and ponds (Baranovsky, 2000). It often
forms single-species phytocenoses with large area and biomass
(above 10 kg/m?) at depths from 0 to 2.0 m.

Reed sweet grass (Glyceria maxima) and glyceria reed (Glyceria
arundinacea) can form single-species formations. Other grass spe-
cies are more often components of the vegetation cover in exces-
sively moist habitats.

In the vegetation composition of salt marshes, grasses were rep-
resented mainly by mesophytes. Among them there are many species
also typical for meadow cenoses (up to 50%). Species of Puccinella ge-
nus (Chorology of flora, 1986, Belgard, 1950) were found among the
dominants in the vegetation cover of saline pods, lowland wetlands
and floodplain meadows, as well as on the meadows of the coastal strip.

Flora of Poaceae family in the steppe zone of Ukraine includes
126 species that have forage value.

Conclusion

Poaceae family in the flora of the steppe zone of Ukraine is rep-
resented by 149 species belonging to 56 genera. The largest number
of species belongs to the genera: Poa (meadow grass), Festuca repre-
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sented by 12 species within the Steppe of Ukraine, and Stipa (stipa
grass) — 7 species, but they are all rare.

The result ecomorphic analysis of Poacea flora of Dnipropetro-
vsk Oblast showed that hemicryptophytes were the most numerous
(55.7%), and helophytes were less numerous (6.4%) among clima-
morphes. Among hygromorphes, meso-xerophytes were most nu-
merous (30%), and hygrophytes and meso-hygrophytes were lesser
(5%). Heliophytes dominated among heliomorphes (64.3%), and
scyophytes have the lowest proportion (1.4%). Majority of tropho-
morphes was represented by mesotrophes (38.5%), and the small-
est number have alco-megatrophes (0.7%). Among cenomorphes,
the largest share in the Poaceae flora was present in stepants and
pratants (17.7% and 25.5%, respectively).

All this contribute to a wide approach to pasture use of steppe,
meadow and marginal areas with the dominance of grasses in the
steppe zone of Ukraine.

Flora of Poaceae family in the steppe zone of Ukraine includes
126 species that have forage value.

In the flora of grasses of steppe zone of Ukraine there are 3 spe-
cies listed in the World Red List (Agropyron dasyanthum Ledeb.-
northern wheat grass, Elytrigia stipifolia (Czern. ex Nevski) Nevski —
Feathergrass-leaved wheatgrass, Stipa dasyphylla (Czern. et Lindem.)
Trautv.- feather grass), 1 species included in the European Red List
(Elytrigia stipifolia (Czern. ex Nevski) Nevski - Feathergrass-leaved
wheatgrass) and 9 species are listed in the Red Book of Ukraine.

All these species need to be protected, and the use of pastures
with their participation should be limited.
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