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Abstract

The Crasha Basin permanent grasslands, located in the Central Moldavian
Plateau, located mostly at 200 - 300 m altitude, on relatively flat land or slopes with an
inclination of 5 - 35 degrees, have in their composition 95 cormophyte species, an
average coverage of 85% with 56% forage species participation in the grass carpet and
29% harmful species, from the productivity point of view the weakest are the
associations dominated by Stipa sp. and Botriochloa ischaemum and the highest where
Lolium perenne and Beckmania eruciformis dominate, which is proposed to be taken
into culture. At the phytosociological alliances (habitats) level, the worst results were
assessed for Stipion lessingianae with 0.45 t/ha GMP, 4.7 PV and 460 liters of milk/ha
and the best for Cynosurion with 19 t/ha GMP, 85.2 PV and 8350 liters/ha of cow's
milk, at a loading of 1.83 LU/ha in 160 days of optimal grazing season. The data
obtained as an economic supplement to the study of the vegetation followed by practical
applicability, further serve to draw up pastoral arrangements and the proper
grasslands management in the study area or other areas with similar vegetation.

Keywords: permanent grassland, green mass production, pastoral value, milk
production, animal loading.

INTRODUCTION

The vegetation of permanent grasslands in our country has been studied
by numerous geobotanists whose main objective was to determine and classify
phytocenoses with less reference to their productivity (BORZA, BOSCAIU
1965; ANGHEL et al., 1971; CRISTEA et al., 2004; CIOCARLAN, 2009 and
others ).

A first larger work, which presents both the vegetation and the
grasslands productivity in our country, was published 6 decades ago
(PUSCARU-SOROCEANU et al., 1963).

Since then, numerous other works describing the vegetation of
permanent grasslands have appeared with little data on the production and
forage quality necessary for the preparation of pastoral management projects
(MARUSCA et al., 2014).

The particularly valuable geobotanical studies continued to evaluate the
grasslands productivity based on floristic survey (MARUSCA, 2019).
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For the Moldova area, based on this new method, so far, the productivity
of some grasslands from the plains, hills and mountains has been evaluated,
which will serve to know the production of green mass and the pastoral value
(MARUSCA et al.,, 2021 a, b, 2022, 2023; MARUSCA, 2022; OPREA,
MARUSCA, 2022).

The present work is a continuation of the evaluation of the Moldova

grasslands productivity based on geobotanic floristic surveys.

MATERIAL AND METHOD

The evaluation of grasslands
productivity continued with a
doctoral thesis entitled "Flora and
vegetation of the Crasna Basin
(Central  Moldavian  Plateau)"
prepared by biologist Gheorghe
Vitalariu under the guidance of
Professor Eugen Ghisa, submitted in
1975 at the Faculty of Biology and
Geography of "Babes Bolyai"
University " from Cluj Napoca.

grasslands were evaluated, mostly
located between 200 - 300 m
altitude with the lower limit at 90 m
at the confluence of the Crasna river
with the Barlad river and the 425 m
high Cetatii Hill, located west of
Bradicesti.

The older names of classes,
orders, alliances and associations in
the thesis have been brought up to
date with the new ones, indicating

From this  work, 16
associations of permanent

synonyms in parentheses (COLDEA
1991, COLDEA et al., 2012).

Overview of grassland associations:
Cl. MOLINIO-ARRHENATHERETEA R. Tx. 1937 (Syntaxon syn.: Cl.
Molinio-Juncetea  Br.-Bl. ex A. de BOlés y Vayreda 1950, CI.
Plantaginetea majoris R. Tx. et Preising in R. Tx. 1950, Cl. Agrostietea
stoloniferae Gors 1968)
Ord. MOLINIETALIA CAERULEAE Koch 1926 (Syntaxon syn.: Ord.
Deschampsietalia Horvatic 1958)
Al. Alopecurion pratensis Passarge 1964
1. Ass. Ranunculo repenti-Alopecuretum pratensis Ellmauer et Mucina in
Mucina et al. 1993 (Syntaxon syn.: Ass. Alopecuretum pratensis Regel
1925, Ass. Alopecuretum pratensis Steffen 1931, Ass. Alopecuretum
Eggler 1958, Ass. Alopecuretum pratensis Nowinski 1928)
Ord ARRHENATHERETALIA R. Tx. 1931 (Syntaxon syn.: Ord.
Arrhenatheretalia Pawlowski 1928)
Al. Cynosurion R. Tx. 1947
2. Ass. Trifolio-Lolietum perennis Krippelova 1967 (Syntaxon syn.: Ass. Lolio-
Trifolietum repentis Resmerita et al. 1967, Ass. Trifolio-Lolietum perennis
(Ravarut et al. 1956) Krippelova 1967, Resmerita et al. 1967)
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Ord. POTENTILLO-POLYGONETALIA R. Tx. 1947 (Syntaxon syn.:
Ord. Agrostietalia stoloniferae Oberd. in Oberd. et al. 1967)

Al. Potentillion anserinae R. Tx. 1947 (Syntaxon syn.. Al
Lolio-Potentillion anserinae R. Tx. 1947, Al. Eu-Agropyro-Rumicion
Westhoff et Deu Held 1969, Al. Agrostion stoloniferae Gors 1966 in
Oberd. et al. 1967)

3. Ass. Agrostietum stoloniferae Burduja et al. 1956 (Syntaxon syn.: Ass.
Agrostis stolonifera Burduja et al. 1956, Ass. Rorippo-Agrostietum
stoloniferae (Moor 1958) Oberd. et Th. Muller in Th. Mdller 1961 p. p.,
Ass. Rumici crispi-Agrostietum stoloniferae Moor 1958 p. p.)

4. Ass. Poo sylvicolae-Alopecuretum pratensis (Buia et al. 1960) Coldea et al.
2012 (Syntaxon syn.: Ass. Poétum silvicolae Buia et al. 1959, Ass. Poa
sylvicola auct., Ass. Alopecurus pratensis Buia et al. 1960)

5. Ass. Rorippo austriacae-Agropyretum repentis (Timar 1947) Tx. 1950
(Syntaxon syn.: Ass. Agropyretum repentis Ravarut et al. 1956, Ass.
Agropyretum repentis Burduja et al. 1956)

Cl. FESTUCO-BROMETEA Br.-Bl. et R. Tx. in Br.-Bl. 1949 (Syntaxon
syn.: Cl. Festuco-Brometea Br.-Bl. et R. Tx. 1943, CI. Festuco-Brometea
Br.-Bl. et R. Tx. ex Klika et Hadac 1944)
Ord. FESTUCETALIA VALESIACAE Br.-Bl. et R. Tx. ex Br.-Bl. 1949
(Syntaxon syn.: Ord. Festucetalia valesiacae Br.-Bl. et R. Tx. 1943)

Al. Festucion valesiacae Klika 1931 (Syntaxon syn.: Al
Festuco-Stipion capillatae Krausch 1959, Al. Festucion sulcatae So6
1929, Al. Festucion rupicolae So6 (1940) 1964, Al. Festucion sulcatae
So6 1940) Subal. Jurineo arachnoideae-Euphorbinenion nicaeensis
Dobrescu et Kovacs 1971 corr. Sarbu, Coldea et Chifu 1993 (Syntaxon
syn.: Subal. Jurineo arachnoideae-Euphorbion stepposae Dobrescu et
Kovécs 1971)

6. Ass. Taraxaco serotinae-Festucetum valesiacae (Burduja et al. 1956,
Ravarut et al. 1956) Sarbu, Coldea et Chifu 1999 (Syntaxon syn.: Ass.
Festuca valesiaca Burduja et al. 1956, Ass. Medicagini minimae-
Festucetum valesiacae sensu auct., Ass. Festucetum valesiacae Ravarut et
al. 1956, Ass. Medicagini-Festucetum valesiacae moldavicum Barca 1973,
Ass. Salvio-Festucetum valesiacae Dobrescu 1974)

7. Ass. Taraxaco serotinae-Bothriochloetum ischaemi (Burduja et al. 1956)
Sarbu, Coldea et Chifu 1999 (Syntaxon syn.: Ass. Bothriochloa
ischaemum Burduja et al. 1956, Ass. Bothriochloetum ischaemi
moldavicum Dobrescu (1971) 1974, non-Ass. Bothriochloetum ischaemi
(Krist 1937) I. Pop 1977)

- subass. caraganetosum fruticans Dobrescu et Vitalariu 1973
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8. Ass. Thymo pannonici-Chrysopogonetum grylli Donita et al. 1992
(Syntaxon syn Ass. Chrysopogonetum grylli moldavicum Dobrescu 1971,
Barca 1973)

9. Ass. Artemisio austriacae-Poétum bulbosae 1. Pop 1970 (Syntaxon syn.:
Ass. Poa bulbosa Burduja et al. 1956, Ass. Poétum bulbosae Ravarut et al.
1956, Ass. Artemisietum austriacae Ravarut et al. (1956) 1958)

- subass. poétosum bulbosae (Burduja et al. 1956) I. Pop 1970
- subass. artemisietosum (Ravarut et al. 1956) I. Pop 1970
- subass. euphorbietosum stepposae (Burduja et al. 1956) I. Pop 1970

10. Ass. Agropyro pectinate-Stipetum capillatae (Burduja et al. 1956) Chifu et
al. 2006 (Syntaxon syn.: Ass. Stipa capillata Burduja et al. 1956, Ass.
Stipetum capillatae sensu auct., Ass. Stipetum capillatae moldavicum
(Dobrescu 1971) Béarca 1973)

Al. Stipion lessingianae So6 1947 Subal. Stipenion lessingianae
(So6 1947) Coldea et al. 2012

11. Ass. Jurineo arachnoideae-Stipetum lessingianae (Dobrescu 1974) Chifu
et al. 2006 (Syntaxon syn.: Ass. Stipetum lessingianae Ravarut et al. 1956,
Ass. Stipetum lessingianae moldavicum Dobrescu 1974, Ass. Stipetum
lessingianae sensu auct.)

Cl. PUCCINELLIO-SALICORNIETEA Topa 1939 (Syntaxon syn.: CI.
Festuco-Puccinellietea So6 1968, Cl. Crypsietea aculeatae Vicherek
1973, CI. Pucinellio-Salicornietea Topa 1959)
Ord. PUCCINELLIETALIA So6 1947 em. Vicherek 1973 (Syntax.
syn.: Ord. Puccinellietalia So6 1940)
Al. Puccinellion limosae  So6 1953 (Syntax. syn.: Al
Puccinellion limosae Klika in Vlach 1937, Al. Puccinellion limosae
(Klika 1937) Wndbg. 1943)
12. Ass. Puccinellietum limosae Rapaics ex So6 1936 (Syn.: Ass. Puccinellia
limosa Rapaics 1927, Ass. Puccinellietum limosae hungaricum So6 1930)
Ord. SCORZONERO-JUNCETALIA GERARDII Vicherek 1973
Al. Festucion pseudovinae So6 1933 (Syntaxon syn.: Al. Statici-
Artemision Topa 1939)
13. Ass. Cynodonto-Festucetum pseudovinae So6 1957 (Syntaxon syn.: Ass.
Artemisio-Festucetum pseudovinae (Magyar 1928) So6 1945)
- subass. camphorosmetosum monspeliacae Vitalariu 1976
Al. Scorzonero-Juncion gerardii (Wendelberger 1943) Vicherek
1973 (Syntaxon syn.: Al. Juncion gerardi Wendelbg. 1943)
14. Ass. Astero tripoli-Juncetum gerardii Smarda 1953 (Syntaxon syn.: Ass.
Scorzonero parviflorae-Juncetum gerardii (Wenzl 1984) Wendelberger
1943, Ass. Juncetum gerardi (Wenzl 1934)

Romanian Journal of Grassland and Forage Crops (2023) 28 24



Marugca T. et al.

15. Ass. Agrostio stoloniferae-Caricetum distantis Rapaics ex Sod 1938
(Syntaxon syn.: Ass. Caricetum distantis-vulpinae Todor 1947)
Al. Beckmannion eruciformis So6 1933
16. Ass. Beckmannietum eruciformis Rapaics ex So6 1930 (Syntaxon syn.:

Ass. Beckmannietum eruciformis

Rapaics 1916, Ass. Agrostio-

Beckmannietum eruciformis (Rapaics 1916) So6 1933)

For the evaluation of the
green mass production and pastoral
value, the working method based on
floristic surveys of the described
grassland associations was used
(MARUSCA, 2019).

The duration of the grazing
season was reduced to 160 days,
due to the excessive drought

RESULTS AND DISCUSSIONS

To evaluate the grasslands
productivity in the study area, 16
grassland associations with 213
floristic surveys were analyzed
(Table 1).

In their vast majority, these
grasslands are located on flat lands,
followed by those on the slopes of
hills with slopes of 5 - 35 degrees
and predominantly western.

Regarding the flora of these
grasslands, it is noted that it is
particularly rich, with an average of
95 species of cormophytes, on
survey average.

The most species were found
in the dry hill grassland associations
Taraxaco serotinae -
Botriochloetum  ischaemi (212
specimens), Taraxaco serotinae -

conditions in the study area
(MARUSCA, 2001).

When evaluating the milk
production that can be obtained
under the conditions of rational
grazing, the coefficients obtained
based on long-term experiments
with dairy cows were taken into
account (MARUSCA et al. 2018,
2020).

Festucetum valesiacae (211) and
Agropyro pectinate - Stipetum
capillatae (145).

The fewest cormophyte
species were recorded in grassland
associations located on saline soils
with temporary excess moisture:
Agrostio stoloniferae - Caricetum
distantis (48), Astero Tripoli -
Juncetum gerardii  (50) and
Puccinellietum limosae (55 species).

The average degree
coverage was 85%, from 73% for
the degraded grassland with the
Taraxaco serotinae -
Botriochloetum ischaemi
association, to 95% in the
Beckmannietum eruciformis
association on saline soils.
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Table 1
General data on localization and vegetation of grassland phytocenoses
No. Grassland Associations No. of Exposition Slope | Cormophyte| Coverage
surveys (grade) (no) (%)
Al. Alopecurion pratensis
1 | Ranunculo repenti- 8 Flat(F) | 0-10 67 86
Alopecuretum pratensis
Al. Cynosurion
2 | Trifolio-Lolietumperennis | 10 | F,SW,W | 0 76 92
Al. Potentillion anserinae
3 | Agrostietum stoloniferae 10 Flat 0 72 89
4 Poo sylylcolae-AIopecuretum 11 Flat 0 71 90
pratensis
5 | Rorippo austriacae- 12 Flat 15-35 68 93
Agropyretum repentis
Al. Festucion valesiacae
6 Tara>§aco serotinae-Festucetum 3 W, SW 5.30 211 83
valesiacae
Taraxaco serotinae- NW, NE,
7| Bothriochloetum ischaemi 26 E 5-20 212 3
Thymo pannonici- W, SW, i
8 Chrysopogonetum grylli 1 S,SE 5-20 129 86
g | Artemisio austriacae-Poetum 18 W, SW, 5-20 117 79
bulbosae NV
10 Agrppyro pectinate-Stipetum 15 W, SW, 5.30 145 82
capillatae SE,
Al. Stipion lessingianae
11 Jurl_neq arachnoideae-Stipetum 8 W.SW, SE 0 89 79
lessingianae
Al. Puccinellion limosae
12 | Puccinellietum limosae 14 Flat 0-15 55 90
13 Cynodor]to-Festucetum 12 Flat, W.SW 0 62 77
pseudovinae
Al. Scorzonero-Juncion gerardii
14 Astero _t_rlpoll-Juncetum 10 Elat 0 20 88
gerardii
15 Agr(_)stlo stol_onlferae- 8 Elat 0 48 84
Caricetum distantis
Al. Beckmannion eruciformis
16 | Beckmannietum eruciformis 8 Flat 0-35 48 95
TOTAL AVERAGE 213 All 0-35 95 85

The average participation of
forage species in the grasslands
grassy carpet was 56% with large
differences between the
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lessingianae to 90% for the most

Lolietum perennis (Table 2).

valuable association Trifolio -
Table 2
Forage species participation, green mass production and pastoral value
of grassland associations
Species structure Green Mass Pastoral
No. Grassland Associations (%) Production Value
Forager | Harmful | tha | % | ind. | %
Al. Alopecurion pratensis
1 Ranuncylo repenti-Alopecuretum 71 15 1267 | 162 | 59.9 | 154
pratensis
Al. Cynosurion
2 | Trifolio-Lolietum perennis | 90 | 2 ] 19.00 |243] 85.2 | 218
Al. Potentillion anserinae
3 | Agrostietum stoloniferae 82 7 13.17 | 168 | 63.2 | 162
4 Poosylylcolae—AIopecuretum 85 5 1350 | 173 | 73.0 | 187
pratensis
5 Rorlpp_oaustrlacae-Agropyretum 86 7 17.00 | 217 | 588 | 150
repentis
Al. Festucion valesiacae
6 Tara>_<acoserotlnae-Festucetum 65 18 4.60 59 | 377 | 97
valesiacae
Taraxaco serotinae-Bothriochloetum
7 ischaemi 10 63 0.58 7 6.3 | 16
8 ;E/Irlr:o pannonici-Chrysopogonetum 68 18 1230 | 157 | 315 | 81
9 Artemisio austriacae-Poétum 36 43 119 15 | 235 | 60
bulbosae
10 Agr_opyro pectinate-Stipetum 7 75 0.44 6 43 11
capillatae
Al. Stipion lessingianae
11 Jurl_neqarachn0|deae—St|petum 7 72 0.45 6 47 | 12
lessingianae
Al. Puccinellion limosae
12 | Puccinellietum limosae 17 73 0.61 8 11.2 | 29
13 | Cynodonto-Festucetum pseudovinae 30 47 1.25 | 16 | 153 | 39
Al. Scorzonero-Juncion gerardii
14 | Astero tripoli-Juncetum gerardii 82 6 357 | 46 | 42.1 | 108
15 A_grostl_ostolonlferae-Carlcetum 80 4 541 69 | 391 | 100
distantis
Al. Beckmannion eruciformis
16 | Beckmannietum eruciformis 87 8 19.43 | 248 | 67.3 | 173
TOTAL AVERAGE 56 29 7.82 | 100 | 39.0 | 100
Green mass production is the grasslands grassy carpet, as
very close to the degree of would be normal.

participation of valuable species in Thus, in

the Trifolio -

Lolietum perennis association, 19
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t/ha of forage green mass was
assessed, 243% higher than the
average of the other associations,
which was 7.82 t/ha, quite good for
the natural conditions in the area.

A remarkable production of
19.43 t/ha of green mass was also
evaluated in the Beckmannietum
eruciformis association, but of a
lower pastoral value.

Very low  productions
around 0.5 t/ha of green mass was
assessed in  the associations
dominated by Stipa sp. and
Botriochloa ischaemum on grassy
slopes degraded by soil erosion.

Regarding the  pastoral
value, a very good index of over 85
was assessed for the same

association of Trifolio - Lolietum
perennis and the lowest of 4.3 - 4.7
was assessed as degraded for the

Marugca T. et al.

associations Agropyro pectinate -
Stipetum capillatae and Jurineo
arachnoideae - Stipetum
lessingianae .

On average, a pastoral value
index of 39 was assessed on the 16
associations, assessed as weak to
mediocre (MARUSCA et al. 2014).

After the evaluation of the
grassland’s productivity at
associations level, the evaluation
was carried out to the upper level of
phytosociological alliances closer to
the grassland habitats of the
European level (GAFTA,
MOUNTFORD, 2008).

From the synthesis of the 8
alliances, an average production of
9.42 t/ha green mass and 44.6
pastoral value index resulted, being
considered medium in terms of
productivity (Table 3).

Table 3

Optimal loading for 160 days of grazing season and cow milk production at
phytosociological alliances level

Green Mass Optimal Average . .
Alliance Production Iogding Pastor%l Milk production

t/ha % (LU/ha) |Value (ind.)| L/ha %

Alopecurion pratensis 12.67 145 1.22 59.9 5870 134
Cynosurion 19.00 202 1.83 85.2 8350 191
Potentillion anserinae 14.56 155 1.40 65.0 6370 145
Festucion valesiacae 3.82 41 0.37 20.7 2030 46
Stipion lessingianae 0.45 5 0.04 4.7 460 11
Puccinellion limosae 0.93 10 0.09 13.3 1300 30
Scorzonero-Juncion gerardii 4.49 48 0.43 40.6 3980 91
Beckmannion eruciformis 19.43 206 1.87 67.3 6700 153
AVERAGE 9.42 100 0.91 44.6 4370 100

The lowest production of
0.45 t/ha green mass allowing a load
of 0.04 LU/ha was evaluated in the
alliance Stipion lessingianae and the
best in Cynosurion and Beckmanion

with 19 - 19.43 t/ha and a load of
1.83 - 1.87 LU/ha in 160 days
optimal grazing season.

Cow  milk  production
averages 4370 litres/ha with a load
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of 0.91 LU/ha, with the lowest in
the Stipion alliance (460 litres/ha)
and the best in Cynosurion (8350
litres/ha) and Beckmanion (6700
litres/ha) 50 - 91% higher.

CONCLUSIONS

The Crasna Basin permanent
grasslands have a  medium
productivity, with 9.41 t/ha green
mass (GMP), 44.6 pastoral value
(PV), which allow an average load
of 0.91 LU/ha and the production of
4370 liters of milk of cows per
hectare in an optimal grazing season

of 160 days.

At the alliances (habitats)
level, the worst results were
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