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OnT x33pUunH 6ycnyypunH arb wapunx (Artemisia frigida Willd.)+anar eBc+
KpbinoBbiH xanraHat (Stipa Krylovii Roshev.), anar eBc+yeTaHT X3BLWWHXUAH
63n433pUINH ypramnbliH XMMUIAH Haupnara, in vitro WWMHrauMnH xeanen 3yur
cypancaH ayH

. Jaanxamxkas- MAASLLX, apasm LUNHXUNMI9HNIA aXXnnTaH, O34 LOKTOp
C. UspasHpgaw- MAASLWIX, TecnuinH yaupaary, LUMHXN3X yXaaHbl JOKTOP

ToBu AayrHanT

Bug ont xa3puinH GycnyypuiiH arb wapumk+anar eBC+KpbinioBblH xanraHat
(YynbIH X33p), anar eBC+YeT3HT (YynblH Hyra) X3BLUMHXWINH 63n499puiiH ypramnaac 5,
6, 7, 8, 9, 10, 2, 4 capyyablH CyyN4YUAH apBaH XOHOIT A33X aBY XMMWWH Hawpnara,
LWMMT YaHap, in vitro xuinH ByTaamx (Xub)-uir cyanas. YynbiH X33puiiH 63n433p Hb
YYNbIH HYrblH 63N1433p33C XUNWUAH anb Y ynupang WWHrSL, SpYUMNar YyaHapaap eHaep
GariHa. XaBap 4 capblH cyyn4aac Oycag xyrayaaHyynag yyrblH Hyra Hb yyrblH X33p33C
UNyy NPOTEWH aryyrnHa. YynblH X33puinH 63N433pninH ypramnblH XyBb XaBpblH CIPraH
ypranTt Hb 3pT 9X3anAar Tyn 3HS yeaad NPOTEVH, LUMHIAL, LWUMMT YaHapaapaa TYYH33C
XOXYY CIpraH yprantT Hb 93X3nAar YyfnblH HyrbiHXaac yrnamK eHgep 6angar Hb
TOrTOOrJoB.

Tynxyyp yr: YpramsibiH WAMT YaHap, LWWH3L, in Vitro XunH ByTaamX, yynblH X33p,
YYIbIH Hyra.

X3BnNanumnH Toum

MOHIofi OpOH HUWT HyTar A9BCrAPUMHX33 76.5%-nir 33naX XxaHram xaap
xoconcoH 200 rapyn x3B WMHXUWH 63n4aapTan ( LapaHgaw, 2000). Saraspaac 105
XOBLUMHXMMAH 03n4a3p xagnad, 100 waxam 3yhn ypramnblH  XUMWKAH Hawpnara,
WKMHraY, WuMT YaHap Tortooraxas ( LUapsHpgaw, 2002). Ont xaspuinH OGycnyypT
36468.1 msaHraH ra Tanban xamaapargax 0Oereef, 9H3 Hb YICbIH HWAT HyTar
A9BCropuiiH 23.3%-unr 933nH3 (PKnpkugcypaH, KoHcoH Hap, 2003). OWT Xx33punH
oycnyypuinH 6an4aspuiiH ypraman (100 Kkr-4 TooLCOHOOP) Hb 3yHbl ynvpang gyHa)aap
90.8+2.16 Kr TOXI3MUNUH HINKTON TOHUXK, 6.3+ 0.14 Kr WKWHrax NpoTeuH, 6BIIUNH Xarp,
Hb 47.0£1.38 Kr TOX33SIMNH HANKTON TAHUOXK, 2.4 £1.10 Kr WKMHraX NpoTenH aryynaar
(Llapangynam, 1980).

OnT x93puiiH  BycnyypT arb wapwumk+anar eBCc+KpblnoBblH — XAnraHaT
XOBLUMHXMUMH YYNbIH X33p, anar eBC+YETAHT XOBLUMHXMUWH YYIbIH HYrblH 631439pUiiH
ypramsblH XUMUAH Hanpara, WUMT YaHap, in vitro XMinH GyTI9MXKUIAH XUNUWH Xeasien
3YWr TOrTOOX 30pUIroop Aapaax cyaanraar ssyynas.

Martepuan, apra 3ym

CypanraaHg YnaaH6aaTtap XoTooc Xxouw 60 KM-T arb Lapwuimk+ anar eBC+
KpbINoOBbIH XsnraHaT X3BLUMHXUIAH YYIbIH X33p, anar eBC+YETIHT X3BLUMHXUNH YYnblH
HYrblH ©63M1433pUIAr COHIOX , 3agnaH WUHXUNrasHa 1993 oHebl 5, 6, 7, 8, 10; 1994 oHbI 4,
5,6,7,8,9, 10; 1995 oHbl 2 capblH CyyNn4uMiiH apBaH XOHOIT 033X aBcaH. Cypanraa
ABYYNCaH HyTar Hb YpraMarbkUnTbiH XyBb[ OWT X33pWH OycrnyypT xamaapargax
(FOHaToB, 1950) Gereen yr HyTrMH Gaivranb uUar yypblH OHUOr, 63nM493pyyaninH
ypramamkunT, ypray, XypumTnargax OHUSIOrMAr O3NrapaHryn magaancaH (LaspaHaaly,
2003).
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YynblH X33puiiH 63N1433pT 30HXMMOrY arb wapunx, KpblnoBbiH XanraHaac ragHa
camaH epxer (Agropyron cristatum (L.) P.B. ), TyyxyyHbl 6uenar (Poa botryoides Trin.),
HapuiiH HaHrmag xuar (Leymus chinensis Tsvel.) 60noH xanracaH O3BX3pruiiH LaraaH
(Arenaria capillaris Poir.) yprana. Ynamxyygaac wupar ynamx (Carex duriuscula C. A.
Mey), 6yran 3orgop ynanx (C. pediformis C.A. Mey.) Han33a apsuTan ypraHa. Anar
eBcHeec wap epemtyyn (Galium verum L.), xoép wnwt 63puw (Bupleurum bicaule
Helm.), 6yypan raHabagpaa (Veronica incana L.) TaapangaHa.

YynblH HyrblH 63N433pT YEeTH33C HaHrmag xwar, copryn coroosop (Bromus
inermis Leyss.), moHron ynaax tonron (Agrostis mongolica Roshev.), cyHarap 6uenar
eBc (Poa attenuatta Trin.) anar eBcHeec amuiiH 6ambain (Valerina officinalis L.), aran
6yxrap (Thalictrum simplex L.), HyrblH wumTaranan (Geranium pratense L.) 6onoH
aMuiH cep (Sanguisorba officinalis L.) ypraHa. byypuartaHaac wap yaprac (Medicago
falcata L.) an6ar ToxvonaoHo.

OaaxHun  opraHuk 6oanc (OB), caapmar yycrarung yycgarryn acnar (CYY0),
OONoOH xyuung yycgarryin acnar (XYQ)-UNr TaHKISN YHINrA3HA TYrasaman xaparnaragor
apraap (AOAC, 1984); in vitro xuinH 6yToamx (Xub), xyypan 6oaucbiH wuHray, (XBLL),
opraHuk 6ogucbiH wuHray, (OBLL) -niir Teogopy HapbiH (Theodorou et al., 1991) apraap
rynyatras. banuaspyya wvmt 604Mcoopoo 6oauT anraatanm 3cax, WnMT 6oancyyabiH
XOO0POHAbIH Xamaaprnblr ctatuctuk TooyooHbl CAC (SAS, 1997) nporpammbiH XKJTM
(GLM) 6onoH PEI(REG) apraap wanras.

CypanraaHbl AyH

CypanraaHg xampargcaH XO0Ep XOBLUMHXUAH O3M433puiAH ypramiibiH - XUMUAH
Hanpnara, WUMT YaHap 5-8 capg TortBopTonm GaricHaa 9 capaac 3XN3H 3PUUMTIMN
eepunergex 6GamHa (XycHart 1). CypanraaHg xampargcaH 63n4asapyya 5 capbiH
CYYN433p XaMruH ux npoteunH aryymx yyHunr 100% raxk ToouBon eBnuiH xargaHgaa
43.39% (yynbiH Hyra), 48.27% (yynblH Xx33p) xypTan Oyypy GanHa. XapuH XYO-ruiiH
XaMrMnH 6ara XaMxa3 YynblH X33pUNH 63aN423pT 5 capbliH cyynyaap (36.68%), yynbiH
HYrbIH 63N1433pT 6 capbIiH cyynyaap (38.74%) ToMAArnNaragaX, ypramribiH XenKIIMNH XaMm
parax 1.4 (yynbiH Hyra), 1.6 (yynblH X33p) AaXuH 6CHe. [eMULENNono3biH XaMX33 arb
4 BINYIIPT XKUMUIMH TypLU TOFTBOPTON xagranargaHa. YynbiH X33p 60M0H YyIblH HYTbIH
0311493puUIAH anb anuHbIX Hb eBNUINH xargHbl OBLU 3yHbl 4934 XaMK33H33C33 1.6 AaxmH
Gara Gangruir aHa cyganraaHbl AyH Xapyynx 6anHa.

HKvnuinH gyHopkaap yynbliH X33puinH 6an43apuiii Ob 89.41%, npotenH 10.56%,
CYYD 58.35%, XY3 42.11%, remuuennionos 16.24%, XbLW 66.38%, OBLU 67.84%
Garixag yynblH HyrblH 63M493punH ypramnbiH WMT 6oancyyn A33px Aapaannaap
91.40%, 12.67%, 59.92%, 45.41%, 14.52%, 60.97%, 60.19% aryynargaHa.

BanyasapuintH ypramnblH g33Xuir in vitro Hexuena 70 uar Gawnnraxag yyCcCoH
Xvb Hb yynbiH x33pT 171.7-259.9 mn/r (XycHarT 2), yynblH Hyrag 171.2-228.9 mn/r
(XycHarT 3) 6ariHa. TaxaanuinH 3agpanaap yycax xunH xypg 0.025 (xarg)- 0.04 mn/uar
(HOroo) -T xanban3ax, ypramnblH XONKNWAH ye WaTbIr JaraH yaaallupHa.

LLyyH X3ananuaxywu

Oaraap 63n4a3pyyannH XnnunH ayHgax npotemH (P = 0.141), CYYO (P =
0.588), XY3O (P = 0.208), remuuyenntonos (P = 0.161), XbLU (P = 0.088) -niiHX Hb aAnraa
6oauTton TyBwuHA (P > 0.050) xypaaryn 6onosy OB (P = 0.049), OBW(P = 0.019),
Xub-uinH ( P = 0.012) anraa Hb 6oamTon TyBwWKHA XYpcaH (P < 0.050). BHS Hb yynbiH
X39pUIH 63N433p YYnblH HYrbIHXaac 3pYUMMAr YaHapaapaa eHaep 60noXbIr UATIIHI.
XapuH yynblH HyrblH ©63M433pUINH  ypraman YyInblH X33PUAHXI3C XUIUKAH UXIHX
ynupang npoTenHasp uxtan 6anx xaHgnaratan Hb TOrTOOrAOB. OHI Hb YYMblH HYrbIH
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6an4a9pT wWwap uaprac 33par Oyypuart ypraman apBu UXTOKW ypragaraap
TannbapnargaHa. YynblH X33puinH 63n1493paac 4 capg aBcaH 493KHUN npoTenH, OBLL
Hb YYNblH HYrblH 63N433PUINH MOH YEUNHX33C HANasg eHaep, XY3-urH xaMxaa bara
GariHa. OHA Hb YYIblH X33pUIH 63NY33PUNH XaBPbIH CIPraH ypranTt 4 capbiH AyHA Yeap
axangar (Tserendash and Erdenebaatar, 1993) Gereepg arb wWwapwimk 33par ceer,
COOreHLep ypramrbiH ra3pbiH 4OOPXW 3PXTIHA XypUMTNargcaH WuM TaX33anunH 6oanc
3 capblH CYynyd3C 3XM3H 3HMMNH X3nO3pT LWWIMKMH 3axblH 94 3COHA XYPrargax
(Haanxamxkas, 1991) axangaraap TarMnbapnargaHa.

CypanraaHg xamaapargcaH Xoép 63n433puiiH ypramnbiH Yycrax Xvb Hb LenuinH
xa9puiiH 6ycuiiH TaaHa (Allium polyrrhizum Rgl.)+xanraHat (Stipa gobica Roshev),
yeTaH+anar eBcT 63n4aapuinHxaac (Daalkhaijav and Altanzul, 2000) gooryyp y3yynant
oM. JAraap 63M493pUINH HOrOO Hb eHAep YYynbiH OBycuintH MopuH 6oTyynbT (Festuca
lenensis Drob.), bennapabiH 6ywunsnt (Kobresia bellardii (All.) Degl.) 63n43apuiiH
ypramnbiH (Daalkhaijav and Lkhagvajav,1997), HorooH yenss yycrax Xub-1an
onponuoo 6onoBY, xard Hb eHaep yynbiH BycuiH 63n4aspuiiH xargaac 6ara Xub
yycrax 6anHa.

OHaxyy cyganraanbl gyHr MoHron opHbl 6airanb uar yypblH SH3 GypuiiH 6yc
HYTMMNH B3NY33P33C ypramribiH XONKMUH ye WaTHbl Aaryy A33X aB4d cyaarncaH OyHTau
(JaanxamxaB, 6ycag, 2003; Daalkhajav and Altanzul, 2000; Daalkhaijav and
Lkhagvajav, 1997) HOrtroH TOX39MUAH WWMT YaHapblH YHOMArA3HA 4dyxan aud
xon6orgonTon WnuMT 60AMCYYAbIHX Hb Xamaapsibir TOOLOX Y33B. YYHA!

Xub, mn/r xyypaii 6oamct = 333.4 - 2.27 x XY3,% (r*= 0.224, n = 90, P < 0.001).
Xub, mn/r xyypait 6oauct = 233.20 + 0.363 x remuyennonos, % (= 0.004, n =90, P =

0.572).

XBLW, % xyypai 6oauct = 103.71 - 0.881 x XY3, % (r*= 0.612, n = 90, P < 0.001)
OBL, % xyypaii 6oauct = 102.09 - 0.835 x XY3, % (r*=0.491, n =90, P < 0.001).
XBL, % xyypain 6oamcT = 20.92 + 0.194 x Xub, mn/r xyypai 6oaucT (r?= 0.685, n =

90, P <0.001).

OBLW, % xyypait 6oamct = 16.45 + 0.214 x Xub, mn/r xyypaii 6oamct (r*=0.741, n =

90, P < 0.001).

MOHrosm OpHbl TAX3aNUUH ypramnbliH XY, Xub, XBW, OBLW xoopoHZoo
6oauTon xamaapantan (P < 0.05) 6ereeq anb HArHWIX Hb OYH A33p YHOICMAH Hereer
Hb TOOLIOH O 600X BONOMXKTON Hb O33PXM TArWMTIaNa3C Xaparaax banHa.
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Chemical composition and digestibility of fringed sagebrush(Artemisia frigida

Willd.)+forbs+needlegrass (Stipa Krylovii Roshev.) and forbs+grasses
communities in the forest steppe rangelands

D. Daalkhaijav
S. Tserendash
Forage samples from fringed sagebrush+forbs+needlegrass (mountain steppe)
and forbs+grasses (mountain meadow) communities in the forest steppe rangelands
were collected in late February, April, May, June, July, August, September and
October. Samples were analysed for chemical composition and digestibility.
The study indicated that OM content of mountain steppe pasture ranged from
86.3 to 91.7%. The highest value (13.6%) of CP was found at the end of May, and the
lowest value (6.6%) was found in October. Organic matter digestibility ranged from 46.9
to 74.9%.
Organic matter content of mountain meadow pasture ranged from 89.9 to 94.1%.
The highest value of CP was found at the end of the May (18.2%), and lowest value
(7.9%) was found in April. Organic matter digestibiity ranged from 43.5 to 67.6%.
Mountain steppe communities showed higher digestibilities and lower CP,
compared to mountain meadow communities, except in late April. New growth of the
mountain steppe communities begins around 10th of April. Therefore these
communities were better both in CP and energy value compared to mountain meadow
communities in which new growth usually begins in the first 10 days of May.
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XycHart 1. OUT x33punMH OycnyypuuH arb Lwapwmk+anar oBC+
KpbinoBbIH xsanraHat (yynbiH X33p), anar eBC+YeT3HT (yynblH Hyra)
XI3BWWHXNAH O3N4Y33pUIAH ypramnbiH XMMUWH Haupnara, in vitro
LWMHIAUMWH Xeanen 3ymn (xyypam 6oguct, %-nap)

[aax XUMWNH Hanpnara® LnHray,

aBcaH
xyrauaa Ob MpotenH CYY3 XY3 m XbLU obLl

(cap)

Arb Wwapumk+anar eBc+KpblnoBbIH xanraHaTt (YySiblH X33p)
5 88.65 13.59 52.48 36.68 15.80 72.27  74.89
6 91.65 13.33 54.14 37.20 16.94 72.71 72.80
7 89.47 11.55 58.33 40.56 17.76 68.45 69.18
8 86.30 11.75 56.43 4220 14.23 67.13 70.10
9 90.34 8.90 53.24 39.92 13.32 68.61 69.63
10 91.17 6.56 65.54 4587 19.67 62.03 63.29
2 88.91 7.34 73.48 57.02 16.46 45.87 46.94
4 87.68 9.09 63.18 47.69 15.48 61.12 63.08
Anar eBC+YeTaHT (yynblH Hyra)

5 89.86 18.18 52.29 3940 1294 67.81 67.63
6 90.57 18.09 5251 38.74 13.77 66.98 65.78
7 90.46 14.11 56.78 4229 14.49 67.84 66.92
8 91.35 1354 59.30 44.28 15.03 60.81 59.48
9 92,50 8.28 63.01 4845 14.56 56.09 55.08
10 92.27 8.14 64.66 50.04 14.62 57.40 57.02
2 94.07 8.74 7258 56.05 16.53 44.05 43.48
4 91.39 7.89 69.18 53.26 15.92 55.67 55.42

?0Ob- opraHuk 6oguc, CYY3- caapmar yycraruvg yycgarryn acnar, XY3 -
xyuung yycgarryn acnar, U- remuuennionos, XbLW- xyypan 6ogucbiH
wuHrad, OBLU- opraHmk 604MCBIH WIMHIAL,; NPOTEUH Hb 1993, 1994 OHbI
TyXxanH capyyAblH AyHAax y3yynant, xapvH 2 (1995 ong), 4 (1994 oHp)
CapblH O33KMUT 36BXOH HIr XWI aBCaH.
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XycHart 2. OUT x33puiH OycnyypuuH arb wapumxk+anar eBc+KpbinoBbIH
XANraHaT X3BLWUHXWUNAH (YYNblH X33p) 63n4323puiH ypramnblH in vitro XunH
OYTI3aMXWUIT cyaancaH oyH

In vitro-g [Naax aBcaH xyrauaa' (cap)
BannracaH
xyrauaa 5 6 7 8 9 10 2 4
(uar)

XuiH ByTaamx (mn/r xyypan 6oamnct)®
3.00 17.3 15.0 14.8 15.0 18.0 15.0 11.6 16.5
6.00 39.1 33.8 33.6 33.3 40.4 32.6 22.6 35.3
9.00 62.9 55.2 54.1 52.7 63.7 50.3 33.9 53.4
12.00 88.7 79.5 76.4 75.2 88.3 68.0 45.1 73.0
16.00 118.0 107.0 1034 1016 1162 913 60.7 96.9
20.00 143.6 131.1 126.6 124.2 140.2 113.2 75.5 119.7
24.00 164.5 151.3 147.2 142.6 159.4 133.3 90.3 138.6
28.00 183.0 169.5 165.3 158.7 176.4 151.7 104.0 155.3
33.00 201.0 188.4 183.4 174.7 192.9 170.8 117.7 171.8
39.00 2181  206.7 2004  190.0 208.3 189.8 1311 1875
45.00 2319 2222 2146 2027 221.0 2069 1427  200.2
52.00 2435 2354 2267 2136 2319 2209 1532 2114
60.00 2529 2473  237.7 2235 2417 2336 1628 2214
70.00 259.9 2575 2472 2322 250.6 2446 171.7  229.7

MapameTpyya’®

a -23.1 -21.8 -20.4 -19.5 -19.1 -14.5 -8.6 -154
b 305.6 3157 296.7 2743 2882 311.7 2232 2719
C 0.039 0.034 0.034 0.037 0.040 0.027 0.025 0.034

atb 2825 2939 276.2 2548 269.1 2971 2146 2565

'[133XWIr capblH CYYYMAH apBaH XOHOIT aBCaH.

#Tox2anuiH in vitro xunH B6ytasmxuiir Teogopy HapblH (Theodorou et al.,1991)
apraap rynyatraB. XuiH 6yTaamx Hb 1993, 1994 oHbl TyxalrH capyydblH AyHOaX
y3yynant, xapuH 2 (1995 onpg), 4 (1994 oHA) capblH O3KMUAT 36BXOH HIr XWn
aBCaH.

®MapameTpyyauir Epckos, MaknoHana HapbiH ToMmbéoroop (Orskov and McDonald,
1979) 6opoB. YyHAO: a- TOXI3aNUAH yycax 60auMcbiH yycracaH xum (mn/ r), b-
TIXI3MUIH 3agpax 60aNCLIH YYCraCAH XU (MN/T), C- TAKIINUAH 3agparnaap yycax
XUAH xypAa (Mn/uar), a+b- TOX33MNNH XU YYCraxX HUAT Yagasxu (Mn/r).
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XycHarT 3. OUT X33pUNH OYCNYYPUIMH anar ©BC+YETIHT X3BLWUHXUUH (YYNbIH
Hyra) 63n433pUINH ypramMmsbiH in vitro XMnH 6YT33MXUNAT cyaancaH AyH

In vitro-g [Naax aBcaH xyrauaa' (cap)
GannracaH
xyrauaa 5 6 7 8 9 10 2 4
(uar)

XuiH 6yTaamx (Mn/r xyypan 6oguct)?
3.00 16.6 13.9 13.0 13.1 16.1 12.8 12.2 13.9
6.00 35.6 30.1 27.4 27.9 31.8 26.2 26.6 27.6
9.00 57.4 47.4 42.5 44.1 46.0 39.7 38.9 41.8
12.00 81.2 67.7 61.0 62.0 61.2 55.4 514 57.3
16.00 107.3 924 83.7 82.2 81.4 74.7 72.2 79.8
20.00 130.1 114.5 104.5 101.2 100.4 94.6 84.2 105.7
24.00 149.1  133.0 1236 1187 1183 1135 96.4 126.6
28.00 165.2 149.3 141.4 135.8 1354 131.1 108.1 145.1
33.00 180.0 166.1 1605 1519 1521 1489 1212 1628
39.00 193.5 182.2 179.1 167.4 167.9 167.1 134.2 180.7
45.00 204.1 194.8 195.1 180.5 180.6 182.1 144.9 1954
52.00 213.3 2055 208.6 1917 1920 1946 1547  207.7
60.00 2216 2147 221.0 2019 2020 2057 1635 2182
70.00 2289 2229 2314 2102 2091 2153 1712  227.0

MNapameTpyya’®

a -21.5 -19.4 -16.7 -14.6 -10.8 -14.8 -6.9 -19.5
b 266.7 2704 2994 2596 258.2 283.8 2060 2914
C 0.042 0.034 0.027 0030 0.029 0.025 0.029 0.029

atb 245.2 251.0 282.7 244.9 247.3 269.0 199.1 271.9

'[133XWUIr capblH CYYN4YWAH apBaH XOHOIT aBCaH.

#Ta33nuMKH in vitro xunH 6yTaamxninr Teogopy HapblH (Theodorou et al., 1991)
apraap rynyatraB. XvinH 6yTaamx Hb 1993, 1994 oHbl TyxanH capyyabiH AyHOaX
y3yynant, xapvH 2 (1995 oHg), 4 (1994 oHA) capblH A39XKUAT 30BXOH HAI XN
aBCaH.

®*MapameTpyyauiir Epckos, MakagoHan HapbiH Tombéoroop (Orskov and McDonald,
1979) 6000B. YyHA: a- TOXIANUNH yycax 6oaMChIH YYCracaH xuin (Mn/ r), b-
TIKIAMNNH 3agpax BOAUCHIH YYCIACIH XM (MN/T), C- TAKIBNUINH 3agpanaap yycax
XUAH XypAa (Mn/uar), a+b- TOX33MNNH XU YYCraxX HUAT Yagasxu (Mn/r).




