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Abstract; The standing herbage yield and quality affect the carrying capacity of grassland, the nutritional status and
performance of herbivores. In this study, we chose the natural grasslands in Sanjiangyuan region and its surrounding areas,
analyzed the temporal and spatial patterns of grassland primary productivity and herbage quality throughout one growing
season (i.e. start, peak and end of the growing season). The results showed that aboveground herbage biomass, edible
herbage and crude protein (CP) yields had apparent regional differences. Values of above three indexes were higher in the

east and south parts than those in the middle and west parts of the Sanjiangyuan region. In most research areas, the gross
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primary productivity and edible herbage yields were the highest at the peak of growing season, and the lowest in the start of
growing season. CP yield was the highest in the peak of growing season, and did not differ between the start and the end of
growing season. While CP yield was the highest in the start of growing season, and was the lowest in the end of growing
season in Kekexili district. In the whole Sanjiangyuan region, both CP content and CP yield were higher in the south part
than those in the north part, and showed higher in the eastern agro-pastoral area than that in the western depopulated zone.
Herbage CP content was the highest in the start of growing season, and the lowest in the end of growing season in all studied
areas, while the seasonal fluctuations of other nutrient contents in different regions were not consistent. CP content of edible
grass increased first and then decreased with the elevation increment. Crude ash content increased significantly, while
neutral detergent fiber, acid detergent fiber and neutral detergent lignin decreased with elevation increment. In summary,
standing herbage productivity, edible herbage yield and CP yield were higher in Sanjiangyuan region and its surrounding
areas, and this kind of grass had better edibility. The herbage quality was relatively better in most areas of the Sanjiangyuan
region, and the nutritional value of herbage was the highest (high protein, low fiber) in the end of growing season. The
herbage yield and nutrient output peaked in the start of growing season. The nutrition quality of grass were poor during
withering period, supplementary feeding should be carried out during this period to promote livestock performance. The
available grassland was mainly distributed in the east, south and southeast parts of Sanjiangyuan region. The herbage quality

and utilization potential ( crude protein yield) are high in this region, where can be moderately utilized.

Key Words; Sanjiangyuan; natural grassland; productivity; nutritional components; seasonal dynamics; spatial

distribution

R R AR A S RE 2 — R E RN ARE . BOERRE MBSV E
WISHR, S B b B Ol T RS R TR P R T R A 7 B RO S A R 9 U ey Y
AFRbR R AR TR A PR A U S A B A A T TR B R R D T R R
A EAES I SR S Y E SRR DL AR AR B B AR R SR O A LA DG DR R Y 7 e
FIHCR i SR TRIR S, A B T BRI Tt | e TP ol 38 5 s 2 A 7 0l A 7=, B A e MR O S B e
MK SR AT 3 2 S EA SRR Y R W, A7 o K R W BT 1) 22 /0 A I ] 25 i) b A AR K 2%
S S SRR AE s () RUBE | 53 e D st T AR (4 30 E, 28038 dt /D — A 5 2 A K 2 () R i 5 e/ R
R AR X R X B — PRl ) 234, TSR R RUEE RGO I A% JR B £

SVLIRAL TI5 1A B, e UL B0 RE VLAY AR X, R VLR 2B A 33.63%10° km®, J2&:
| Y3 o T Yt DR ZR g I ) 2 AR S R 2 A R X PT P e ) AR 2 B e, B b A 2 =V IR IX AR 2SR
S AR e R P ARREE T RS T A . 24Pk RE LRI OBCH, 3k — M X R B AL ™ B, R A
BT, EEF BN i, RIRE IR Y 57 R BRI 52 2 A0, AS R A7 R 5K 5 b W T
W EIARSEWTFE o AR = VLU AN [R] DI A TR AR #5261y ™ e RS i BREAT IO T R 2 . B
ARl T T P L 5 R DR A DX DAY AR M AR R SR A, B ¢ v L e R b B R T
AEE 2P R BN B AR A5 ) R R AR R T 48 B PR HEAT T AT A AR TR 20 4R RAR
M BEUR Y S A WA R A AR A AR A 7 S AR 38 AL TR e, S PR AR SR AR D 5 SR S T
DX 5 B 1 A e A i RO B TR AT PV AR A S RS T IR IX R
PN RIS T2 2R T ) AR E SRR, DX R o F & AT TSR P, (XLt 2
RSN AE DR TE ) (7 ARZE 9 HA)) 10 sl RN X BRSO SRR ) B A
A KT RN FE R i S SR AR R VLR B B A, PR, AR L =700 16 DB/ X S e it
(8 R 0 (3t EL ANy B ) P9 IR IR e i A AN [ A ) R 7 400, B 300, Al 2 00) ) 1) s D et G, 0 A o
T b RO it S5 2 A AR 25 A% SR, A AR VIR T AR B U A R R AR IR B ORT 5 B 5 4 R P R £ A

http ; //www.ecologica.cn



6306 JAE = 40 4

PRPBL A 2R G PO = VTR 3 POl v 13RS DT S B0 iy SR M 7k S M) R 3t 7 A0l iy T
FrEER I,

1 #RFnFE

L1 WF5E IR

SULIR XA T 75 VA A 0 L TR D G I, M BR67 FY T 89°24'—102°23'E, 31°39'—36°16'N Z ], &4
HRZ10 36.3%10" km , FIIEAR 4000 m L b, A7 ECIXALHG EA SR R 008 HR S A AR MY 17
B/ X BRI, IR DO SR B g JROR Bl M0, v S R 50 B, 10y W, R AR 22/ IR 22K
R PRSP AN 2 DX A AN A = VR M DX 5 e S R iy ) 1 55 5 5T ) o A 0 R
J& (Kobresia) \# ) ( Carex ) FIARAFHIE IR ( Elymus ) %52
1.2 W5
121 FEGCRAE

T 2017 AFR T (5—6 1) BRI (8—9 H) AT (10—11 ) 78 =TT IR XS (9 1 o 75 BLh X i
FREORE A28 PR B Bl EME R B 2 A IR Gk H B ATRE BES A R g8 5
B TR B LA R A 3 i LAt B8 S 7 gy R )/ o S e U PR A A (3 1) ORARTR B O,
Z R 100—200 m, S HEH A BEHLIZE L 5—8 NS, FEJTR/NA 50 emx 50 em  FEJTHE A AT
HOTEDAE], DX AT £ SRR sy, sr AR E e sk . R EDT Tl O 30—50 m, X v S A M R ARG
P T 8 A Oy IREIIR I HEAT . B A R Al Il S 0 205, T 80°C BT )5 FRAFREL, SRS M1 1.00 mm fifi,
&

®1 REMER
Table 1 Sampling sites information

i G s {27 D

Site Latitude/N Longitude/E Altitude/m Dominant species

SR SR AR
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Table 2 Herbage and crude protein yield in different periods of Alpine Grassland in Sanjiangyuan

MEFE ) Total yield/ (g/m?) A Edible grass yield/(g/m?) ML Crude protein yield/( g/m?)

W BEW JEE i B B Hi# M BEM o | Hi#
Sive Start of Peak of End of Start of Peak of End of Start of Peak of End of

greening greening greening greening greening greening greening greening greening

season season season season season season season season season
D 20.75+3.15a  144.38+43.90b 63.62+17.06b  20.75+3.15a  104.48+31.96c 55.32+11.81b  3.23x0.54a  9.53%2.62b 4.38+0.94a
MQ 38.89+15.05a 399.56+23.30c 112.11£31.52b  38.89+15.06a 358.74+93.44c 107.62+30.29b  7.55%2.31a  42.01x13.1b 9.01#3.75a
DR 23.25+4.49a 247.73:58.44b 69.5:38.0la  23.53:4.49a 14337+72.11c 60.07+35.18b  3.33x0.73a  17.1129.38b 4.192.43a
BM 118.65£19.68a 389.97+54.88c 270.46271.02b 118.65£19.68a 281.91299.31c 251.31%56.42b 21.29+3.86a  28.54x9.89h  20.24:2.83a
1z 133.29219.88a 275.91%33.55¢ 231.16+44.27h 127.81220.15a 192.11x64.59b 194.27£4537b  21.15£3.76a  20.69%7.37a 16.06+4.51a
HN 75.81£21.62a 387.89£137.76¢256.62£36.11h  74.81£20.59a 342.55+141.79¢236.16+36.67b  12.69+4.23a  30.8826.32b  17.39£2.25a
7K 95.08+18.48a 391.81+139.67h153.95+51.98a  93.88+17.22a 359.12+142.85¢ 146.15+49.58b  20.89£5.01b  35.41x11.04c  7.84x2.7la
XH 88.64+12.35a 289.72+121.94h232.24x5.39h  78.41x14.02a 248.52+107.61b216.09+44.18 13.7842.73a  24.81x11.25h  11.31%3.27a
MD 35.11+5.34a  76.67+18.07b 30.65:536a  35.11x534a  34.72+13.35a 25.16:6.14a  5.29:1.06b  3.71x1.38b 0.91x0.18a
Zhiduo 78.94x14.23a 253.78%48.69¢ 131.83£32.43h  78.56x14.14a 251.41+49.19¢ 125.98+30.63b 12.5622.15h  29.78+5.99¢ 3.81x1.34a
() 42.96+14.55a 175.61+58.85¢ 109.99+38.83h  42.51x14.53a 146.12469.44c 87.91%34.57h  7.68+2.44a  20.39:10.34b  6.49+1.85a
NQ 128.35£17.31a  160.54£33.55ab 197.85+78.39h  118.35+17.44a 126.32+48.26a 197.48+78.65b 17.52%3.54h  13.3825.95ab  8.57%3.95a
D 73.47£11.67a 134.03£41.22b 101.07£16.67h  66.28+10.97a 132.48+40.99b 101.07+16.67b  13.3823.49h  13.44x3.69h 2.3920.39%
BT 77.52412.87a 173.25£63.35¢ 130.89£29.91h  77.04£12.78a 125.75+64.72b 121.31£35.58b  13.54x2.94h  13.51x7.63h 6.18+2.37a
OML 51.18+13.93a  98.70£43.52b 51.71£10.85a  51.18+13.93a  93.82+46.57b 51.46x10.72a  9.592.63a  11.12+8.8%a 2.15:0.54a
KKXL 25.91£6.55a  24.30%13.14a 26.946.19a  21.42+838ab 18.60+7.13b  26.07+6.94a  4.19x1.49¢  1.48x0.41bh 0.98+0.19a
MaQu 107.91£10.75a 325.77%35.10c 247.93233.07h  84.85:14.43a 244.93+60.46b 203.12+23.46h 14.16£2.93h  21.53%5.29¢ 10.32+1.41a
LQ 102.81£14.77a 342.56+109.56¢ 194.31260.38b  94.23+13.96a 262.89+92.25¢ 161.98+59.62h  14.99£3.02b  20.63£6.61¢ 8.88+1.57a
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