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Table 1 The background of the study (sampling) area
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FE39%~60%; (2) MU E A, B EREE S
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R R 34°23'16"N 35°09'59"N 35°15'41"N
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Figure 1 Information of sampling areas. A, Stipa purpurea steppe; B, Kobresia tibetica meadow; C, Carex moorcroftii steppe

Fl(crude protein, CP)JR ML &AL (CP=6.25%
N)L KN (ether extract, EE)SRFH 2 FCHE B
M PRI A 4 (neutral detergent fiber, NDF)FIfiz
PP 447 4 (acid detergent fiber, ADF)>% FHYE [ (VanSo-
est) P4 priil e, Wk, S e Nk
TR PR A8 BE (metabolic energy, ME):
ME=0.1456xGP+0.07675%xCP+0.1642%xEE+1.198,

o MERICHHEMI/kg), GPR24 hi™SHH(mL/200
mgfi#E, FK139.67 mL)!"Y, CP B AR 5 (%),
EE M KL & 5(%).

FRAEAI Y XV ZR R b T A7 B AR 8 3R A
THE R FE R H S ZE DM . CP. NDF. ADF. EE
FIME B BAL{37 B0 3 T AR5 5 H R (kg/hm ).
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KR 2R 8 A 38, ) (quantity  carrying capa-
city). &Z=0] JHAL R F & 2 /) (digestible crude protein
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bolic energy (ME) carrying capacity)Zefl: = VLR E R A
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920,
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fRUFRE R R =R AR B2 (MU /ha) < B
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K FiMicrosoft Excel 2010381 TR BB, H5di LAY
{EEARfER(MeantSE) W JE X FiAR. i FHSPSS 20.04% .
K& 5 229341 (One-way ANOVA)F1Duncan L4032 747
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E Ry 2 570 8 35 BB .
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3.2 MR SR Y R RO SR AR
LB o N = e = i 7 NS i
Ve LT YR FNRE Ve U 4T 4 5 R B (R T 55 4845
B JEURIRT AR B IR (P<0.01). s B e fa )4 ZR i
HLER A AN QI RESI R 25 i T SR AE ST 50 e JrUR 7 5

%2 SHERFEEMNASEREEIMES KEL LHFRY

FRLF(P<0.01). S54EET 25 50 AV ZRHUCRRLIE D A 5
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O I A A B et T AR 113 (keg/ha) B4R 30 Ay G
R > S AR BT 2 R > R R, 2] 22 S
B (P<0.01). 757 &S A AR Y VR IR AT 4
IR e VA 2T 2 F B o7 55 b T B o A e 8 (T
i 7 AR LS PR RL(P<0.01).
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WFRSPIR, KILIRFE X S AEE S B s H R
o) R S B DV 2R O AR AR 28 43 ) R .24
+0.06. 2.18+0.10710.31+0.02 SHU/ha; ¥ Z=DCPR#L )
S 91°50.84+0.04. 1.57+0.07410.27+0.02 SHU/ha; 5%
MEZK#E 11535 491.69+£0.08. 2.81+0.13F10.45+0.03
SHU/ha. 32V 248 1 1) 25 S35 3R A o i B e o) >
BACH P R > AL, ELAH A 25 A
(P<0.01).

VTR XS 50 BT i e o) 757 7
FLRL OGN AR B S v R R 3 T 43
0.25+0.01 4% 4 /ha. 0.54+0.035C BF 5" /ha10.26+0.02
JEFS F/ha; iR 4 ZEDCPRE 7143 4 0.17£0.0 1 5K 4E

Table 2 Community characters and standing herbage biomasses of three typical alpine grasslands during cold season

FEbR A ESiaaE A S 5 B ) T AR Pl
TEVA 0 1% (cm) 7.24+0.25™ 5.160.19" 3.84+0.15% 0.000
7 75 1 (%) 49.1122.42% 77.56+1.67* 19.44+0.85 0.000
BT (g/m) 72.2443 39 103.0344.71% 21.08+1.48% 0.000

a) KB TR ELpR DR 2. FATEUR G AR RS 7 B 20R 22 A0 135 (P<0.01), ARI)/NG FRERIR 22 5+ 135 (P<0.05), T I7)

3 ZRBVFHEEMEASREE FRIFE(T YRR

Table 3 Herbage nutrition characters of three typical alpine grasslands during cold season (dry matter basis)

HIRER EAE R S 2 ) T RO Pl

T (%) 90.65+0.56™ 87.53+1.08%° 92.01+0.58" 0.001
FLE 8 (%) 3.95+0.07 5.16+0.08" 4.3240.09™ 0.000
FRPEPER LT 4E(%) 62.36+1.07% 48.40+1.77% 59.04+0.334 0.000
FRTEVEIR ST 4E(%) 32.56+0.57" 23.8440.88% 33.30+0.23" 0.000
FELIRIT 75 k(%) 1.59+0.04"° 2.03+0.05™ 2.12+0.07* 0.000
B HRE (MY k) 6.97960.00006"° 6.9812+0.00011* 6.9807+0.00011"° 0.000
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Table 4 Herbage nutrient yields of three typical alpine grasslands during cold season

HIER AT S T o B L) T B R Pl
T Fi(kg/ha) 723.42433.92" 1030.3147.07** 210.77+14.78 0.000
M2 F (kg/ha) 28.54+1.36™ 53.08+2.35™ 9.10+£0.67° 0.000
Ve I ET 4 (kg/ha) 452.46+26.06™ 499.90+32.71* 124.55+8.88%° 0.000
FRVEVE LT 4E (kg/ha) 236.05+13.15™ 246.43+16.24™ 70.37+£5.23" 0.000
HIEM (kg/ha) 11.48+0.55™ 20.85+0.96™ 4.44+0.30 0.000
BB (MI/ha) 5049.19+236.74™ 7192.84+328.58™ 1471.35+103.16° 0.000
F5 ZRAWFETHHAZSREDNWRESN
Table 5 Herbivores carrying capacities of three typical alpine grasslands during cold season
Ei=toN FACET SRR G e ) T MG £ L B I Pl
W BB & 4% )1 (SHU/ha) 1.24+0.06"° 2.18+0.10™ 0.31+0.02° 0.000
DCP/&#;71(SHU/ha) 0.84+0.04" 1.57+0.07™ 0.27+0.02° 0.000
ME/K#} 77 (SHU/ha) 1.69+0.08™° 2.810.13* 0.45+0.03% 0.000
of oy B AR R B S KA TP FFS2f
R 7K 28 77 (animal/ha) 0.25+0.01 0.54+0.03 0.26+0.02
DCP %, /i (animal/ha) 0.17+0.01 0.39+0.02 0.22+0.02
ME7&# /1 (animal/ha) 0.340.02 0.70+0.03 0.38+0.03

A /hay 0.39+0.025 579" /haf10.22+0.0258 7% =F /ha; I
MEKZL 7143 51°40.34+0.025 44 /has 0.70+0.03 78 5
1 /haf10.38+0.0375% 2F /ha.
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Standing herbage nutrition characters and herbivore carrying
capacities of typical alpine grasslands in Sanjiangyuan National
Park during cold season
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Sanjiangyuan National Park is the first and biggest of 10 pilot national parks in China. Systematically investigating the
herbage nutrition features and herbivore carrying capacity in typical alpine grasslands during cold season is of great
significance to promote the balanced management of grasslands-herbivores in the National Park. However, there was few
reports that focus on the ground research, due to harsh alpine conditions in highland plateau. In late December 2019, we
collected the standing herbage samples of Stipa purpurea steppe, Kobresia tibetica meadow, and Carex moorcrofftii steppe
located in the Yangtze River Source Park of the Sanjiangyuan National Park, analyzed the herbage biomass and nutritional
quality, and calculated the herbivore quantity carrying capacity and nutrition carrying capacity (digestible crude protein
carrying capacity and metabolic energy carrying capacity) based on the agricultural industry standard of China (calculation
of rangeland carrying capacity, NY/T635-2015). The results showed that: (1) Standing herbage biomasses of typical alpine
grasslands were revealed as Kobresia tibetica meadow (103.03 g DM/mz) > Stipa purpurea steppe (72.24 g DM/mz) >
Carex moorcroftii steppe (21.08 g DM/mz) (P<0.01). (2) Herbage in Kobresia tibetica meadow shared higher crude protein
content (5.16%) than that of Stipa purpurea steppe (3.95%) and Carex moorcroftii steppe (4.32%) (P<0.01). (3) Total
nutrient output (kg nutrient yield per hectare grassland) of crude protein, ether extract and metabolic energy were revealed
as Kobresia tibetica meadow > Stipa purpurea steppe> Carex moorcroftii steppe (P<0.01). (4) Compared with quantity
carrying capacity and metabolic energy carrying capacity, the digestible crude protein (DCP) carrying capacity is more
consistent with the ecological protection goal in the National Park. The suitable cold season DCP carrying capacities for
Stipa purpurea steppe, Kobresia tibetica meadow, and Carex moorcroftii steppe were 0.84+0.04, 1.57+0.07 and 0.27+0.02
SHU/ha (standard sheep unit per hectare grassland), respectively. Regional suitable cold season DCP carrying capacities
for corresponding herbivores were 0.17+0.01 Yak/ha (Stipa purpurea steppe), 0.39+0.02 Kiang/ha (Kobresia tibetica
meadow) and 0.224+0.02 Tibetan antelope/ha (Carex moorcroftii steppe), respectively. (5) We found that the standing
herbage biomass and herbivore carrying capacity of typical alpine grasslands in Sanjiangyuan National Park were quite low
during cold season. We suggested that pastoralists in the livestock production area of the National Park should transform
livestock husbandry management to increase the livestock production efficiency, turnover rate and economic returns, then
effectively reduce the grazing livestock population in Sanjiangyuan National Park, and finally release more grassland
resource and ecological space for the wildlife in Sanjiangyuan National Park.

Sanjiangyuan National Park, typical alpine grassland, cold season herbage nutritional quality, herbivore carrying
capacity, grasslands-herbivores balance, adaptive management
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