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Table 1 Palatability of livestock to plant

Classification Score
Excellent 5
Good 4
Fair 3
Poor 2
Eat when hungry 1
No eat 0

Livestock
Cattle (C), Horse (H), Sheep (S), Goat(G), Camel(Ca), All livestock(A)
Pig(P), Deer(D), Rabbit®, Yak(Y), Other(0), Unknown(N)

Fig.1 Survey points neighboring to Ulaanbaatar (%)
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Table 2 Vegitation and palatability to animals in Northwest region
Family Species name Palatability Family Species name Palatability
Rosaceae Potentilla anserina A: 1
Asteraceae Artemisia annua A: 0
Potentilla viscosa A: 0
Artemisia sp. N
Potentilla tanacetifolia N
Artemisia adamsii A: 0
Potentilla bifurca S/G: 4, Ca: 3, C/H: 2
| Artemisia macrocephala Ca/S/G: 3, C/H: 1
Fragaria orientalis D/R: 4, C/S/G: 3
Achillea alpina A:0~1
Pentaphyllorides fruticosa Ca: 4, G: 3, C/H/S: 2
Artemisia frigida A: 5
Sanguisorba officinalis H/S/G:5,C: 4
Artemisia glauca Ca: 3, C: 2,Drying; S/G: 4
Rosa acicularis C/G: 3
Heteropappus altaicus Ca: 4, C/S/G: 2 Rosa acicularis o/G: 3
Heteropappus hispidus Ca/S/G: 4,C/H: 3
R | Acon bark A0
Taraxacum mongoliucum C/P: 3
Halerpester salsuginosa S/G: 4, 0:0
Taraxacum albidum N
Thalictrum sguarrosum C/S/G:3.H: 2
Saussurea salicifolia $/G:172,0: 0
Thalictrum minus A: 3
Echinops latifolit H: 5, 0: 0
e Thalictrum minus A3
Kalimeris integrifolia N Ger . C:3,0:0
ch 4 Ch dium rubrum Ca: 4,0: 0 Geranium eriostemon A: 071
Lamiaceae Phlomis tuberosa C/Ca/S/G: 23, H: 0
Chenopodium album Ca: 4,C/S: 3, H/G: 1
Iridaceae Iris lactea Ca/G:4,C/S:3H: 0
Salsola collina Ca: 5, S/G: 3, C/H: 2
Fab Carag; hy Ca: 5, $/G: 4, C/H: 3
Salsola monopetera Ca: 4, C/H/S/G: 2
Medicago falcata A5
Poaceae Stipa glareosa A: 5
Trifolium lupinaster A: 4
| Achnatherum splendens A: 5
Brassicaceae Capsella—bursa-pastoris A: 3
Elymus brachypodioides C/H: 4, S/G: 3,
Boraginaceae Lappula intermedia Ca: 3
Elymus gmelini C: 4, H/S/G: 3
Liliaceae Polygonatum odoratum A: 0
Elymus secalinus C/H/Ca: 4, S/G: 3 .
Alliaceae Allium mongolicum A: 475
Agropyron  cristatum ad Plantaginaceae |Plantago depressa Ca/S/G: 172
Elytrigia repens A5 Scrophulariaceae |Odentites rubra A: 3
Leymus chinesis A 475 Urticaceas Urtica angustifolia A: 4
Poa pratensis A: 5 Gentianaceae |Campanula glomerata A: 3
Cleistogenes soongorica S/G: 4, C/H/Ca: 3 Rubiaceae Galium verum A: 4
o 1ad Adenoph i N
Caryophyllaceae |Dianthus versicolor H/S/G: 3, C: 2
Apiaceae Carum carvi C/H/S/G: 4, Ca: 0
Dipsacaceae Scabiosa comosa C/S/G:3,H: 1
Sali Salix il S/G/D: 4, Ca: 3, G/H: 2

Cattle (C), Horse(H), Sheep(S), Goat(G),Camel(Ca), All livestock(A)

Pig(P), Deer(D), Rabbit®, Yak(Y), Other(O), Unknown(N)
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Table 3 Vegitation and palatability to animals in Northeast region

Fami Species name Palatability Family Species name Palatability
Poaceae Poa attenuata A: 5
Asteraceae Artemisia laciniata A: 071
Artemisia dracunculus Ca:4,C:3,H/S:2,G: 2 Elytriiia repens A5
Artemisia adamsii A0 Leymus chinesis A 45
Artemisia sp. N Stipa glareosa A: 5
Artemisia frigida A5 Cleistogenes soongorica S/G: 4, C/H/Ca: 3
Artemisia sericea A 172 Rosaceae Potentilla anserina A1
Artemisia gmeliii N Pentaphylloides fruticosa Ca: 4,G: 3,C/H/S: 2
Sanguisorba officinalis H/S/G: 5,C: 4
Artimisia scoparia Ca/S/G: 3, C/H: 2
Achillea alpina A: 071
Artemisia glauca Ca: 3, C: 2, Drying;S/G: 4
Ranuncul A baicale A: 0
Taraxacum mongoliucum C/P: 3
i it e C:3,0:2
Echinops latifoliss H: 5, 0: 0 Geraniaceae Geranium pratense 3
Serratula marginata N Iridaceae Iris lactea Ca/G:4,C/S:3,H: 0
Cirsium esculentum C/H/D: 4 Fabaceae Caragana microphylla Ca: 4,S/G: 3
Heteropappus hispidus Ca/S/G: 4, C/H: 3 Sophora flavescens A: 0
Heteropappus biennis Ca/S/G: 4, C/H: 3 Alliaceae | Allium mongolicum A: 475
Heteropappus altaicus Ca: 4,C/S/G: 2 | Allium polyrrhizum A5
Aster alpinus N Gentianaceae L t carinth A: 0
L dium di A2
Gentiana decumbens Ca:2,S8/G:1,C/H: 0
Ch di Eurotia ¢ ide C/H/Ca/S/G: 5
Rubiaceae Galium verum A: 4
Salsola collina Ca: 5, S/G: 3, C/H: 2
Campanul A hora b » N
Kochia krylovii Ca/S/G:3,C:2,H: 0
Caryophyllaceae |Dianthus versicolor H/S/G: 3, C:2
Gypsophila dovurica C: 4,H/S/G: 2
Saxifragaceae Parnassia palustris H/Ca/S: 2
Cyperaceae Carex pediformis C/H:4,S/G: 3
Thymelaeaceae |Stellera chamaejasme A: 0
Dip Scab, C/S/G: 3, H: 1
Salicaceae Salix rosmarinifolia S/G/D: 4, Ca: 3, C/H: 2

Cattle(C), Horse

H), Sheep(S), Goat(G),Camel(Ca), All livestock(A)
Pig(P), Deer(D), Rabbit®, Yak(Y), Other(0), Unknown(N)
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Table 4 Vegitation and palatability to animals in Southwest region
Family Species name Palatability Family Species name Palatability
Poaceae Cleistogenes squarrose C/G/S/G: 4
Asteraceae | Artemisia frigida A: 5
Cleistogenes soongorica S/G: 4, C/H/Ca: 3
| Artemisia adamsii A:0
Stipa glareosa A: 5
| Artemisia sp. N
Stipa krylovii A: 5
| Artimisia scoparia Ca/S/G: 3, C/H: 2
Leymus chinesis A: 475
| Artemisia gmelinii N
Elytrigia repens A: 5
| Artemisia demissca N
| Agropyron cristatum A: 5
| Artemisia macrocephala Ca/S/G: 3, C/H: 1
Setaria viridis A: 4
Artemisia sieversiana Ca/S/G: 3, C/H: 0
Rosaceae Potentilla bifurca S/G: 4, Ca: 3, C/H: 2
| Artemisia annua A: 0
Geum aleppicum C:4,D:3
Echinops latifolius H:5,0:0 Potentilla tanacetifol N
| Aster alpinus S/G: 3, H: 2
Lamiaceae Panzeria lanata H/Ca: 2
Leontopodium ochroleucum A: 3
Panzeria alashanica N
/ o e S A 2
Iridaceae Iris lactea Ca/G: 4,C/S:3,H: 0
Saussurea salicifola S/G:172,0:0
Fab C: h Ca: 4, S/G: 4,C/H: 3
Saussurea amara S/G:172,0:0
Caragana microphylla Ca: 4, S/G: 3
Serratula marginata N Br Ptilotich S/G: 3, H: 1
Heteropappus hispidus Ca/S/G: 4,C/H: 3 D wgrifol Ca/S/G: 4
Heteropappus altaicus Ca: 4, C/S/G: 2 Barbarea sp. N
Filifolium sibiricum A: 3 Alliaceae | Alliurn mongolicum A: 475
Taraxacum mongolicum C/P: 3 Allium polyrrhizum A: 5
Ch di Ch di Ca:3,0:0 Plantaginaceae |Plantago depressa Ca/S/G: 172
Chenopopedium foliosum N Scrophulariaced Cymbaria mongolica N
Chenopodium album Ca: 4, C/S: 3, H/G: 1 CGymbaria dahurica Ca/S/0: 4, C/H: 0

Chenopodium glaucum

Chenopodium serotinum

Chenopodium acuminatum

Corispermum delinatum

Corispermum mongolicum

Kochia sieversiano

Salsola collina

Salsola pestifera

Ca: 4,8S:2

Ca: 4, S/G: 1

Ca: 374, S/G: 2

Ca/S/G: 374, C/H: 0

S/G/Ca: 3, C: 2H: 0

Ca: 5, S/G: 3, C/H: 2

Ca: 5, S/G: 3, C/H: 2

Urticaceae Urtica angustifolia A: 4

G de b Ca: 2, S/G:1,C/H: 0
Rubiaceae Galium verum A: 4

Convolvul; Convolvult i S/G: 4

Ephedraceae Ephedra sinica S/G:/Ca: 2

Poly Poly Ca/S/G/: 4, C/H: 2
Th I Stellera ch. A: 0

Cyperaceae Carex duriuscula H/S/G:5, C: 4, Ca: 3

Cattle (C), Horse (H), Sheep(S), Goat(G),Camel(
Pig(P), Deer(D), Rabbit®, Yak(Y), Other(O), Unknown(N)

Ca), All livestock(A)
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Table 5 Vegitation and palatability to animals
in Southeast region

Family Species name Palatability

Asteraceae Saussurea salicifolia S/G:172,0:0
Saussurea amara A: 0
Leontopodium sp. N
Heteropappus altaicus Ca: 4, C/S/G: 2
Artemisia adamsii A: 0
Artemisia frigida A: 5
Artemisia laciniata A: 071

Chenopodiaceae

Salsola collina

Ca: 5, S/G: 3, C/H: 2

Chenopodium foliosum N
Poaceae Stipa glareosa A: 5
Leymus chinensis A: 475
Elytrigia repens A: 5
Rosaceae Potentilla bifurca S/G: 4, Ca: 3, C/H: 2
Iridaceae Iris lactea Ca/G: 4,C/S:3,H: 0
Fabaceae Caragana microphylla Ca: 4, S/G: 3
Caragana phygmaea Ca: 5, S/G: 4, C/H: 3
Alliaceae Allium polyrrhizum A: 5
Polygonaceae Rheum undulatum S/G: 3, Ca: 2, C/H: 1

Cattle (C), Horse(H), Sheep(S), Goat(G),Camel(Ca), All livestock(A)
Pig(P), Deer(D), Rabbit®, Yak(Y), Other(0), Unknown(N)
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Table 6 Standing crop of grassland and vegetation in 4 regions neighboring to Ulaanbaatar

. : i : 7 Standing crop (g/m%)
Regions Plots Species richness Dominant species My, ————2FOCINE B0
Fresh matter (g/m?) |Dry matter (g/m?) |Test®d | Test@
B1~B3, 23 families Asteraceae spp.
ci~C2 45 genera Poaceae spp. a a
North t : 33 300.15 + 21.74 165.44 £+ 11.71
QEthway QR ST 63 species Rosaceae spp. 8
Al1,E, F, U, 18 families Asteraceae spp.
Northeast X 31 genery 21 201.67 + 30.81 11893 = 1767 | *P [
48 species
Grazing in summer |19 families Asteraceae spp.
B4, D1~D4, 39 genera Chenopodiaceas spp. 65 163.23 = 25.11 94,53 + 15.19 b
Southwast G,.J . H LK, 63 species Poaceae spp. a
L. M.N. W 74 226.42 = 34.66 128.28 + 19.49
A2,0, P, 8 families Asteraceae spp.
Southeast ¥ 4 ssnera 12 92.50 =+ 15.60 55.88 +9.42 b; ib
18 species

Statistical analysis: Fisher's multiple range test

A siginificant difference was recognized between different mark
@: Fresh and dry matter: between Northwest and Southwest or Southeast(p<0. 01~0. 05)

@: Fresh and dry matter(contain Caragana) :between Northwest and Southeast(p<0. 01~0. 05)
Northwest(E;107° >, N;48° <)
Northeast(E;107° <, N:48° <)
Southwest(E;107° >, N;48° >)
Southeast(E: 107" <, N:48" »)
Red figure shows when Caragana of shrub plant was added to data of herb plant
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Table 7 Standing crop of grassland among years, and animal movement distance

Years | ™" Standing crop (g/m?) Moisture content (%) Movement distance for grazing (m/min.)
number Fresh matter Dry matter Horse (n) Goat (n)

2001 36 17611+ 16.42° | 106.39 = 9.91° 39.6

2002 23 126.52 + 24.13° | 76.43 + 1458 ° 39.59 17.78(1)

2003 18 280.00 + 81.32° | 169.97 + 49.12° 39.36 14.45(2) 14.85(2)

2004 | 21 | 271.43 + 34.43° | 163.97 & 20.80° 39.59 ped 18.85(2)

2006 18 [226.39 + 34.53 *®| 82.39 + 8.95° 63.61 14.80(4) 15.97(3)

2007 15 123.00 + 14.73 ° 80.84 + 7.45° 34.28 10.72(1) 15.40(2)

Average 197.79+15.75(131)[112.76 £9.15(131) 42.99 14.58+2.88(8) 17.10£1.27(9)

Statistical analysis: by Fisher's multiple range test and Correlation
A significant difference was recognaized between different mark (p<0.0170.05)

Mean=S.E., Animal number showed as (n).

Correlation coefficient between dry matter and movement distance in horse was r=—0.466 when data in 2004 was used.

Correlation coefficient between dry matter and movement distancein horse was r=—0.032 when data in 2004 was not used.
Correlation coefficient between dry matter and movement distance in goat was r=0.333.
¥ :Movement distance of horse in 2004 was 7. 44m/min since measured in next night which

they were struk by wolf.
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Summary : In Mongolia, diverse grassland vegetation and organic animal products have been main-
tained or produced by grazing livestock. However, desertification caused by the development for
arable land as well as over-grazing has recently become a concern. Therefore, to clarify the present
conditions of plant resources in each region around Ulaanbaatar, we studied the relationships among
vegetation and standing crop (DM), species, palatability and distances of nomadic movement of
livestock.

Plant species observed in each region around Ulaanbaatar were 207 species of 122 genera from 39
families. Dominant plant species were Asteraceae and Poacaee. In the northwest region (plot C-1, S),
meadows showed diverse vegetation in general, and we could observe 21 species of 12 families.
Pasture had a variety of vegetation in each region (plot B-1, C-2, Q, T) including 16 species of 9 families
or llspecies of two families biased towards Asteraceae and Poacae. Regarding the abandoned
cultivated land (plot B-2, B-3, R), the vegetation varied remarkably from 1 species of 1 family and 3 or
4 species of 2 families to 11 species of 4 families with time and rainfall after abandonment. Asteraceae
plant, which has low palatability, was the dominant species in these areas. In the abandoned
cultivated land (plot R) in the northwest region, plants of 6 species of 2 families were observed in 2004,
and in 2006 14 species of 8 families, but the region had not yet recovered as good pasture for grazing
livestock.

Standing crops (DM) (165.44+11.71 g/m?) in the northwest region were significantly greater than in
the southwest and southeast regions (p<0.01~0.05). Standing crops in the southeast region showed the
lowest value (55.8819.42 g/m?. When data on Caragana of Fabaceae plant (Caragana phygmaea) was
added, plant matter in the southwest was increased significantly, while that in the northwest,
northeast and southwest was significantly greater than in the southeast (p<0.01~0.05). Annual data
showed that standing crop in 2002 was the lowest (76.43+14.58 g/m?), while in 2003 it was the highest
(169.97+t49.12 g/m? ; standing crop levels were significantly higher in 2003 and 2004 than in other
years (p<0.01~0.05).

Palatability of Pocacae plant was the best, and we observed 7 species of Stipa glareosa, S. krylovii,
Achnatherum splendens, Agropyron crisratum, Elytrigia repens, Leymus chinesis and Poa pratensis which
had a score of 5. For Asteraceae, the plant Artmisia figida had a score of b for all livestock. The
palatability score of the Caragana plant to livestock was 4 for camels, goats and sheep, and 3 for cattle
and horses. It was thus suggested that this legume shrub plant comprises a very important grassland
resource in the southwest region, because of its high palatability as livestock feed.

Although the distances of nomadic movement of livestock vary annually and are influenced by
grassland resource conditions in each region, movement distance for horses was 15.13 m/min. at night.
Horses repeatedly moved across the same area for grazing in regions with diverse grassland resources.
Distances for grazing of goats were 18.05 m/min. in the daytime, which was a longer distance than for
horses.

Key words : Mongolian meadow, Abandoned cultivated land, Vegetation preservation, Palatability,
Movement distance of livestock
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