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[F] 19 AH 6 ¥E 43 BF (P << 0. 05) . FT A 48 it 4 47 #5 1E
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RN 15, 73% ~31. 24 %, K fe v {E Y AE R
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Table 2 Nutrient content of Kobresia humilis from different regions

Hi CP EE Ash NFC NDF ADF ADL
TD 16.82+0.11¢ 1.7240. 01" 6.45+0. 03¢ 17.3710. 48¢ 57.64=£0.61° 28.06+0. 32° 2.54=+0.13°
XH 13.8040. 18" 2.01+0. 04° 7.0140. 044 23.50+0. 56" 53.68+0.50" 24.44+0.12" 1.894+0.13°
HN 19.47+0. 10" 1.6140. 03¢ 11.2340.13" 15.7310. 48¢ 51.96=40.56>  24.12+0.50™ 1.8240. 04¢
NQ 15.7240.11¢ 1.8440.12° 7.02+0.02¢ 23.1940.14>  52.23+0.08"  23.6940. 08" 1.9040. 03¢
ZK 16.34=+0.12¢ 1.8540.02" 8.51+0.12° 24.89+0.99" 48.40+1.06° 23.2240. 68 1.75+0.05
BT 14.60+£0. 10° 2.16+0. 03" 6.40+0.02° 31.244+0. 16" 45.5940. 10¢ 20. 87=+0.09° 1.494+0.09¢
CD 20.9340. 09" 1.5740.02¢ 6.6740.07% 16.1340. 12° 54.70+£0.07" 22.16+0. 049 2.284+0.03"
QML 8.9540. 33¢ 1.1940. 04¢ 13.70£0. 29° 22.77+1.6" 53.3941.40>  23.61+0.28™ 1.8440. 09°
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Fig. 1 Nutrient content of Kobresia humilis varied with altitude
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EEE AT L EE & Rh 1160 ~2.12% . A
HE S Ash ok 6. 1726 ~19. 822, T g KL
E s NFC & 15. 36 % ~25. 95% , A J& H 1 B 3% 1
DX T H A X s NDE 55 882 47. 89 %6 ~60. 20 %, 1]
M E Ak ADF & i 22, 65% ~27. 36 % . ADL & &
1 11% ~3.42% (F 2)

LA CP R ADL % & B 38 T i 2 54 3 A 5%
SR AEMFRE L 1 TE B35 AR AL (B 2) s i Ah . EE Rk
Z PR EMAE(R=—0.513,P=0.029), Ash % &
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Table 3 Nutrient content of Carex atrofusca from different regions
Hh 5, Ccp EE Ash NFC NDF ADF ADL
HN 15.54+0. 17" 1.1640. 03¢ 19.8240.37*  17.91+1.08*  47.89+1.15>  23.85=+0. 60" 1. 7640. 04"
17 16.13+0. 10° 2.12£0.17" 8.1140.05¢  25.8840.29° 52.2340.45" 24.214+0.15" 1.40+0. 08«
BM  24.1240.01° 1.6340.02" 9.1240.03°  17.5140.57°  50.88=+0.56"  22.7740. 28 1.1140. 03¢
MQ 22.0940.00° 1.402£0. 05" 6.1740.09"  20.3041.42° 52.84+1.33*  25.84+0.75" 2.0340.09"
BT 16.5540. 11¢ 1.6040.12" 7.4140.01°  25.9540.65"  51.69+0.78"  23.4440.17° 1.6240.09°
ZD 23.08=+0. 10 1.17£0. 08 10.9840.04"  15.362+0.40°  51.7620.60°  22.65+0.23° 3.4240.17°
50] ZHE T A X s Ash & W 3. 40% ~14. 10% ,
1 o Thl k0354, pots NFC &4 10.18% ~24. 01% , 35 & H & F H i
40 4 A Ash, R=-039. P=0.104
. " N Rt paoes IX s NDF & 4t 4 55. 32% ~70. 73% . ADF & bt
N ADF. R=-0212, P=0.399
im 304 ~» ADL.R=0803, P<001 24.37% ~37. 31% ., S 4 £ & B N 22. 06% ~
Qs ] W vy
S0l : E - 33.37% P fEE SR N 29.02% ~35. 41% . B 1E
] [] | ]
o] T, ZE2-% 1IIC oM
A
; £ o Fe A AT SR 2 %fﬁiﬁﬁ*ﬁa‘éﬁ\ffﬁﬁ
0 T T —\ T T T q—‘
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i 48/ Il ADL 5 i 4% & % A1 5 (J 3); CP,NDF, ADF,
E2 EBEERHCE ADL & 52 i i 2 IE /¢, EE, Ash fll NFC & 4t
Fig. 2 Nutrient content of Carex atrofusca varied M5gEENMHELR(E 3D HEGE F. R fF EE &
with altitude EES ) F A E N (R=0.518,P=0.010), %
2.3 AEAMARREHFHNFDEE TEEH S 00 B 15 26 (0 M S M L LR B B R A
SALIR XA P CP & 9. 6606 ~ (i @ S HEF 9 MD>KKXL > XH™>HN>TDa

14.55% i B B4 EE RN 1. 30/~1 86 % .3

BTaZk~]Z,
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Table 4 Nutrient content of Stipa purpurea from different regions

i A5, CP EE Ash NFC NDF ADF ADL
TD 11.1240. 10¢ 1.594+0.03" 3.40+0.01" 13.66+0. 38° 70.2340.44*  35.00+0.36™  4.61£0.08"
XH 10.592+0.00° 1.6940.02" 4.784+0.02¢ 19.0640.02"  63.8740.04° 32.1740.09¢ 3.56+0.06"
HN  14.5540.10° 1.5740. 00" 4.3940.02¢ 11.8140.53<  67.68+0.57"  34.41+0. 38° 4,7440. 16
1Z 11.9140. 00¢ 1.30=+0. 03¢ 5.0940. 08¢ 10.9840.61*  70.734+0.65"  37.31740. 44" 3.94+0.03"
ZK 13.30+0.17" 1.4240. 04 4,460, 05° 10.1840.30¢  70.64=0.19"  35.2340.35*  5.10%0.67°
BT 11.4640.22%  1.40=+0.10¢ 4.3140. 04 12.4040.30%  70.4240.32"  35.9840.20" 3.2740.11%
MD  12.56%0.28° 1. 86=+0. 04° 6.25=+0. 06" 24,0140.93"  55.3240.82°  24.37+0.60' 2.3140.15¢

KKXL  9.66=£0.00* 1.652+0.09" 14.10+0.07" 15.12+1.23¢ 59.474+1.12¢  30.45+0.41° 2.67+0.03°
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Fig. 3 Nutrient content of Stipa purpurea varied with altitude and longitude
NFC %k 12.32% ~22. 06 % o P i = PE 3 i) g >
HoAth X s NDF 5 K 56. 94 % ~71. 94% , ADF & 4
7 30.47% ~41.78% ,ADL 3k 2. 78 % ~4. 67 % . £ 4

2.4 AEAMARARERHEEERSISE

SOULUR X AR BB R R, CP O RS 9. 0900 ~
16.04 % ,{uf /g KL F HAb M X EE &&=k 1. 11% ~
2.44% Ash £ 3.54% ~6. 44 % , PE 3L B 25 F HoAth

EEE27.69%~37.77% I A RIL(FE D,
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Table 5 Nutrient content of Elymus nutans from different regions

100.00  102.00

b 25, CP EE Ash NFC NDF ADF ADL
XH 9.9840.01" 1.8040. 11" 3.54+0. 02" 16.8640. 25¢ 32.184+0. 21¢ 39.05+0. 19" 4.67+0.18"
HN  16.0440.21° 2.43+0.04° 5.60240. 03¢ 19.0041. 03"  43.06+£0.76°  30.4740. 34¢ 2.7840.10¢
17 9.0940. 00¢ 1.71+0. 09" 4,944+0.07¢ 12.32+0. 24¢ 71.944+0. 33" 41.7840. 27" 4,014+0. 14"
NQ 12.244+0.18° 1.3040. 04¢ 6.2240.10" 13.0340. 66 67.21+0. 36" 37.3340. 24¢ 3.9340. 04"
BM  14.0540.00° 2.44+0.12° 6.4440. 03" 19.2740.17"  57.804+0.21°  32.8940.16° 2.934-0. 04¢
ZK  13.9040.21° 1.11+0. 03¢ 4.9940. 041 22.0640.12°  57.952+0.28°  31.16+0. 13" 2.9940. 11¢
BT  13.1140.10¢ 1.640. 04" 4.2140.01° 18.8740.47"  62.16£0.40°  35.57-4+0. 33¢ 3.3240.22°
CD  14.772£0.00" 1.6940.02" 5.01+0.03¢ 18.974+0.58"  59.56=+0. 54¢ 31.7440. 14 3.294+0.12°
B TR R SR VA G TR e i 70
PL.CP &7 54k 8 & IEAM %, ADF fil ADL & &5 60
W3 SR (J ) s PR 2F B FUA Ash & B " S R
. N A As] «,R=:0,I‘)3, P20.366
R F TR R AR (R=—0. 549, P=0. 006), #&{k = o NOE, o035, o005
. s L <‘E 40 ADF~Ri:().408,PzO.()48
KB o TR O R Y SRR R R IR T AR f@ > APL g RO
, 30
MR (R 5) .
v
25 FARREELAEFHCE 20 %
ALK A Y, CP 3 6y 16, 5000 ~27. 7004, 10 " - L.
BER B F 3 {b MK (% 6); EE 2 Bty 3. 13% ~ I S ) . —
. . 3300 3400 3500 3600 3700 3800 3900 4000
5.07% i FrZ2 B 3 X i T H A Ash & EEON .y
M m
13. 55% ~ 25. 81%, & ¥ H & % NFC & = N
B4 EBHEHEREISE

28.91%~39.95% . 5 3% & F H A 1 X s NDF & & 4
25.87%~35.90% , ADF & & & 18. 30% ~25. 76 %, &F 4
Zo R oN10.83%~13. 83% L 4 K AR/ 4. 43 %~

Fig. 4 Nutrient content of Elymus nutans

varied with altitude
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Table 6 Nutrient content of Taraxacum mongolicum from different regions
CPp EE Ash NFC NDF ADF ADL
XH  21.5240.11° 4.7940.02" 13.55+0.02"  39.5240.24"  20.6240.30"  14.6940.05° 3.00£0. 21"
V4 24.2940. 10" 4,1340.01° 14.9140.02¢ 36.22+0.28"  20.4440. 20" 15.0440.06™  3.7140.22"
BM 27.70+£0.01° 3.792£0.01¢ 14.5640.02° 32.11+£0.87° 21.8440. 88® 15.8640.35"  3.8440. 16"
NQ 19.994+0.01¢ 3.13£0.04¢ 25.81+0.02° 28.91£0.35"  22.16=%0. 33" 16.63+0. 15 2.80+0.13¢
BT  16.5040.11° 5.00=%+0. 02" 18.3540.07°  39.95+0.51"  20.2040.38"  15.54£0.32"  3.2240.38"
CD 21.62+0. 10° 5.0740. 06* 22.0240.02" 33.12+0. 76¢ 18.18+0. 62¢ 13.7440.47¢ 2.9140. 25¢
5.98% . FrZ HRAK. B B R PRORN 2 i RO PR W S 5% 0 5 28 P A SR AR
W 000 & B0 M SR 2 B AT R OGO BT ﬁ%,CP‘NDF 1 ADF & &3 5 24 5 W 2 1A ¢ (F

Y A T S PN e R ke ) PSRy
CP #1 ADL & & 5 28 B W35 B AH G, M7 Ash W AH J 5
Ash il ADF % & 1 5 2 Ji | 3 17 A0 56 (R= — 0. 640,
P=0.004;R=—0.473,P=0.048), JH /A
FE A = BRAR Uy PR 2 B> BRI IE > 2%
~ARE~P B B~ il (8 5) .
2.6 FEMRRBAZRRXFTEE
AR PR Z R RN CP il 12,120~
21.86% , PE 3 B d% @, Ml BRSE B B K EE S & 8
1442 ~2.37%  Hrh Adh B T H A X ; Ash & &
Jyo7. 73% ~ 23. 13%; NFC & & h 24. 37% ~
40.80% ., A ¥4 B Bt ¥ NDF & & & 25. 87% ~
35.90% ,ADF % &8 18. 30 % ~25. 76 % . & 478 il
BRIl ADL &l 2.63% ~5.54% (£ 1),
W50 & B 5 IR G VER T R G e i R

V/T =1

g B

o REBRZE R SR B LR B IR AR DX S P AR CHly RR 3K
B MZEOE TR E 20 8%,
4°j v ¥
35 ¥
|~ ¥m cp,r=0761, P<0.001 v
v ® EE, R=-0.069, P=0.786
30 A Ash, R=.0.866, P<0.001 v
- ] ¥ v NEC, R=0245, P=0.327 -
IE\H 25 | 4 ADF, -001170291;’ el
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Fig.5 Nutrient content of Taraxacum mongolicum

varied with longitude
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Table 7 Nutrient content of Potentilla anserine from different regions

A5, CP EE Ash NFC NDF ADF ADL
XH 20.4240.11° 1.8140.01" 13.034+0.11¢  35.4340.52"  29.31+0.69*  21.63=£0.35¢ 3.90+0. 22"
HN 20. 08=+0. 00" 1.61+0.17" 23.1340.03" 24.6940.70  30.49+0. 56" 23.4340. 20" 2.63£0.15¢
1Z 13.89-+0. 00° 2.3740. 26 7.73+£0.01¢  40.8040.31°  35.22+1.23" 25.55+0. 15° 5.5440. 34
NQ 15.89+0. 10¢ 2.13240.03*  20.5740.1" 31.25+1.52°  30.1641.45*  23.37+0.91*  5.1040.51*
BM 21.86=+0.10° 1.76+0. 41° 23.08+0.03" 24.3740.62¢  28.93+0.23"*  22.1740.29"  3.3940.11"
MQ 19.9640. 01" 1.5540. 04" 15.6740.07¢ 26.92+1.30¢  35.90+1.28" 25.76+0. 35a 4.1540. 29"
CD 17.7740.01¢ 2.36+0.07° 13.76+£0.18¢  39.0440.16*  27.06+0.28¢ 20.56=+0. 16¢ 4.83+0.23"
ZD 19.6540. 01" 1.8540.08% 19.1240.02>  28.9241.11%  30.45+1.17° 22.3740.85>*  5.05+0.34®
QML  12.12+1.23f 1.44+0.01° 21.16=+2.44®  39.41+1.38  25.87=+2.19° 18.30+1.11d 3.38+0. 70
2.7 Z=iIERXIEA 6 FEYZ BRI L8 15 s NDF \ADF & &8 S fI%; 10 R A RE (58 A6 5 58 Fil e 7l
BAWFFE XI5 AR AR L, T e R R O P 5D I 43 5 AT A2 R ROM I s VR R R R R R
HEWARA CPLEE, Ash LI} NFC & & # M X} 8% TEANTHEZNE GRS,
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Table 8 Nutrient contents of different species in Sanjiangyuan region

) Fif CP EE Ash NFC NDF ADF ADI

=) 16.00£0.71¢ 1.70+0.06>  8.924+0.53" 22.33+1.05" 51.0540.76° 22.95+0.42° 1.85%+0.07¢
A 19.5840.87" 1.5240.09° 10.27%1.10> 20.48=41.03% 51,1840.48° 23.79+£0.30° 1.89=0. 18"
YIRS 11.8940.31*  1.5640.04°  5.85+0.67° 14.6540.94% 66.05+1.17" 33.1240.82" 3.77+0.21"
PR 12.90+0.46 1.7640.09"  5.1240.19°  17.5540.67° 62.67+1.11" 35.00£0.81" 3,490, 13"

WAL 21.9440.84" 4.324+0.17° 18.2041.08*  34.9740.99* 20.5740.36° 15.2540.24¢ 3,2540.13¢
MY ZRE  17.96+0.62" 1.88£0.08" 17.4741.00° 32.31£1.24* 30.3840.69" 22.57+0.46° 4.2240.21"

B CP, R=0.467, P=0.014
® EE, R=0.033, P=0.871

45 - & Ashs R=0.255, p~0.199
] v NFC. R=-0.336, P=0.087
40 h NDF, R=0.543, P=0.003 1/
] ADF, R= 0,636, P<0.001
v b ADL.R=-0201, P=0314
35 1 - v
! A\ -
< 30 Sras
1 ] \ a
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Fig. 6 Change of nutrient content of Potentilla

anserine along with longitude
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Analysis of nutritional components of common edible

forages from different area of Sanjiangyuan

alpine grassland

CHAN Dong-dong"*,ZHAO Liang""”*

HUO Li-li***,ZHAO Xin-quan'**

,HE Fu-quan'*
, XU Shi-xiao"?
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,CHEN Xin"*"*
LI Qi'*

810008;2. Northwest Institute of Plateau Biology Chinese Academy of Sciences/Key Laboratory
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Abstract: In order to understand the nutritional characteristics of edible forage in different regions and make

full use of them at later stages,we adopted random sampling method and routine analysis to analyze the nutri-

tion of common edible forages in the Sanjiangyuan Region(SJY). The results showed that, the nutrient content

of both Cyperaceae species and Elymus nutans correlated with altitude, with forage nutrition being higher in

southeast while lower in northwest of SJY. The nutrient content of the two hybrid grasses and Stipa purpurea

changed with longitude, and the comprehensive nutritional values (CP+ EE+ Ash+ NFC)in west was higher

than those in east,while crude protein content showed the opposite trend. The nutritive value of Gramineae was

low at the peak of greening season,and the grassland was unsuitable for grazing. The grassland dominated with

Stipa purpurea and Elymus nutans could be grazed moderately before flowering and seed setting. Grasslands

dominated with Kobresia humilis and Carex nigrum were nutritious and tolerant to grazing, therefore suitable

for rotational grazing according to the actual situation to prevent overgrazing.

Key words: Sanjiangyuan;alpine grassland;edible forage;forage nutrient
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