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Abstract: Taking vegetation of nineteen grassland types of four natural transects ( alpine grassland,
alpine shrub and meadow, mountain semidesert and desert, mountain shrub steppe) in alpine steppe
ecosystem in Tibetan Plateau as research objects, distribution characteristics of vegetation C/N value and
its influence factors in alpine steppe ecosystem were studied by means of combining field investigation and
laboratory analysis. The results show that the vegetation C/N value of alpine steppe ecosystem in Tibetan
Plateau appears generally a tendency with lower in east and west parts and higher in the middle part of
Tibetan Plateau, and a patch distribution pattern. There are obvious differences in C/N value of above-
ground part and root among different natural transects and different grassland types, and C/N value in
above-ground part is higher than that in root. Average C/N value in above-ground part of vegetation of
nineteen grassland types is  34.17 with coefficient of variation (CV) of 35.87% , and that in root is
29.58 with CV of 40.02% . While that in above-ground part of vegetation of four natural transects is
31.98 with CV of 13.82% , and that in root is 31.86 with a CV of 16.92% . Regression analysis result

shows that C/N value in above-ground part of vegetation has a significant positive correlation with above-
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ground part biomass, total N and total K contents in soil, and has a significant negative correlation with

vegetation height; C/N value in root has a significant positive correlation with altitude and soil bulk
density in 20-30 cm soil depth, and has a significant negative correlation with mean annual precipitation
and mean annual evaporation. And these factors are the key environmental factors influencing vegetation
C/N value of alpine steppe ecosystem in Tibetan Plateau. General, the influence of geographical,
climatic and soil physical factors on vegetation C/N value of alpine steppe ecosystem in Tibetan Plateau is
not significant, while that of vegetation and soil chemical factors is significant.

Key words: Tibetan Plateau; alpine steppe; grassland type; vegetation C/N value; distribution
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Fig. 1 Horizontal distribution pattern of C/N value in vegetation of different grassland types of alpine steppe in Tibetan Plateau
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Table 1 Comparison of C/N value in above-ground part and root of
vegetation among different grassland types of alpine steppe in Tibetan
Plateau ( X+SE)

i B4y C/N fH W#& C/N i

zfgi; pe! C/N value in C/N value in
> above-ground part root

AV 34.764 2+6.388 7 24.534 5+8.804 3
OT+AS 33.125 5+3.060 1 23.520 8+10.206 6
OT-CT-SP 29.397 0+1.882 7 33.351 0+£11.375 2
PF-CM+SP 32.360 6+2.456 8 11.5453+2.342 9
SR-CME 73.594 2+12.890 2 40.674 8+4.297 8
BH-SP+PC 30.295 4+4.766 8 19.690 1+£3.679 5
CM+SP 39.535 6+9.430 4 22.183 0+8.425 8
CM 37.892 6x11.412 8 36.770 8+6.417 6
SSB-SP-GF 28.251 4+4.591 7 22.342 0+4.720 7
SP+LN 55.543 6+25.962 6 55.442 0+19.268 4
SP+AW 25.436 6+3.253 6 18.176 8+3.085 5
SP+KL 17.559 8+3.298 1 39.399 6+19.912 4
SP+CA 39.045 4+5.903 5 35.518 8+3.786 7
SP+0T 25.862 3+3.467 2 15.490 2+4.570 8
SP+SG 31.1895+3.1355 26.250 5+17.893 2
SP+SSB 29.516 2+2.579 4 17.550 3+3.467 8
SP+W 27.239 7+5.316 5 31.560 4+16.704 5
SP-KH-CT 30.247 9+3.086 1 48.198 1+11.467 2
SP 28.383 4+6.642 7 39.905 5+14.560 7
YA Average 34.170 6+6.290 8 29.584 4+9.209 9
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(Stapf ex Hemsl.) Bor; AS: I H & Astragalus strictus Graham ex
Bentham; CT: #{EEE Carex thibetica Franch.; SP; 2816413 Stipa
purpurea Griseb.; PF . 452K Potentilla fruticosa Linn.; CM . o
HE Carex moorcrofiii Falc. ex Boott; SR: B3 Stipa roborowskyi
Roshev.; CME: ZEM 2255 Carex montis-everestii Kiikenth.; BH: 7%
/N BE  Berberis hemsleyana  Ahrendt; PC. [ X Pennisetum
centrasiaticum Tavel.; SSB: P KE &1 3¢ Stipa subsessiliflora var.
basiplumosa (Munro ex Hook. f. ) P. C. Kuo et Y. H. Sun; GF; /R
B Gramineous forage grasses; LN #& K985 Leontopodium nanum
(Hook. f. et Thoms. ex C. B. Clarke) Hand. -Mazz.; AW . D
Artemisia wellbyi Hemsl. et Pears.; KL: J#{dt& Kobresia littledalei C.
B. Clarke; CA; A% Carex aridula V. Krecz.; SG: TPAE43F
Stipa glareosa P. Smim.; W, Qe 2k Weeds; KH: R
Kobresia humilis (C. A. Mey. ex Trautv.) Sergiev.
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Table 2 Comparison of C/N value in above-ground part and root of vegetation among different natural transects of alpine steppe in Tibetan

Plateau ( X+SE)

El SR Y

Natural transect

Mo RSy C/NfH
C/N value in above-ground part

WA C/NH

C/N value in root

= IR Alpine grassland

155 LI B ) Alpine shrub and meadow

111 H 2T B 5 TR Mountain semidesert and desert
111 H 3 A\ EE . Mountain shrub steppe

A Average

33.927 8+12.658 5
33.995 1+9.918 0
25.370 4+7.247 9
34.645 0+10.780 8
31.984 5+10.151 3

39.420 9+15.996 2
27.836 2+14.719 4
32.044 0+15.953 5
28.149 0+11.653 5
31.862 5+14.580 7
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Pyt B4y C/ NAA 5 A% PR 19 AH OC O 2 o il i
0. 05 7K1 2 PR AG 30, 2 I VG 7 v i s 2 R J A
Bl FEB4r C/N R =10 CHURFI 6 HZE 9 A KK
SRR TN DA R AR Y 78 v A U/ T 3 K 3R B A A
DR 7 X6 A Ml 1358 4 C/N (B A % 0 o ik 3 . 3K
VG e i e FE R R AR R C/N 5 AN 7

FEIE R Y=76.161 1+7.425 4X,+0.016 3X, -
0.020 1X,-0.171 7X,+0. 7694 8X,-0.072 2X,,(N=
54, R =0.4709, R,= 0.248 7, R;= 0.280 4, R, =
-0.219 0,R;=-0.377 0,R,=0.232 9 ,R,,;=-0.295 1) ,
PATETIE J5 T2 TT 5 H o 5 0060 W 5 e i v 2 R i AT 5 A4
HRZE C/NAEM FZA N F 2w H ¥R (X,) .
=0 °C BUR (X;) . =10 CBUR (X,)  AF ¥ K &
(Xg) 6 HZE 9 AREKF(X,) MEEZE R T (X)) , T
AERTH BRI (X)) AEAR (X)) (B A AR
(X;) =5 CHUR (X, ) FIAFESBAHXR B (X, ) Y5 M)
AR/, HPIRR R C/N H 5 4F BB K 2 R 78 &
B RASE 2B (R, =-0.377 0,R,,=-0.295 1) i5%
W 3 (P<0.01) 3022 (P<0.05) /K, i 5 e % A
IS . =0 CHUE . =10 CHEf 6 HZE 9 AREK
A OC R BOR IA B 0 E KT, R bR i R 25 A
5 AHIAR AR C/N B 5 S R 5~ 09 1] 05 5 7 R
0.01 7K1y 2 2 PR AG 3, 3K I 52 e W 5 i it o SR
JRAE AR R C/N (H 1) FEES B F R m g ¥
SR =0 CRUR . =10 CBUR FHMKkE 6 HE9
H K AR S 26 iy Hory | AR 2 [K i FAR 4 2%
R PYEZJU N B AR R C/N (H B AR YR K
AR Z8 i s /D B R, A, S
XTI 2 C/N B 1 52 i oK 3K B4 b 2 K7, i B
MAEY b IR SRR C/N E SRR T4 A
[f]

2.2.3 M C/NALHAARTXZ  FHHEESE
1o FERL AR YA Y b 135 C/N H 5 A w5 1 [
M7 R Y=33.299 3+0.034 0X,-0.232 1X,(N=54,
R=0.650 5,R,=0.312 4,R,=-0.3252), MJ5#n]
DI Y 52 W) PG 6 o L ey 98 L R Bl A ) b, b 38 43
C/N E A £ FAEPE A 72 3B A P (X)) Rk ot
FEE(X,), M0 ~10 cm Hb F 3 4= 4 & (X,) .10 ~
20 cm IR E AR (X,) 20 ~30 cm MR A Y &
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(X;) .30 ~40 cm Hb T FRAEY) & (X, ) FIHE B (X,)
SERE R P D0 b B 4y C/N (TR B,
Hb FEYIHL AR5 C/N B 5 M AR W RO A
JE IR A 5 R E(R, =0.312 4 R, =—0.325 2) %353
BEK-(P<0.05) o AR FRE R 22 46 56, 74 58 /5 Jir
e FE R AR B B0 C/N A SRR 1y [l
IH 5 R T 0. 01 ACE By E AR, W5 Py
S 1 I e R B A R4 C/N B 2R
PRl 2 b 1 5 AR e AR B R b BB 4 C/N
AL it b1 3505 A 4 %) 348 n RVRE B o B 1 AT G
HET 5 LA, 4 R X AR b 135 53 C/N B Y 52 T
IR E K,

VY 5 i e 8 T R B AR &R C/ NAE 5 A8 4 [
T ENE SRR ¥=33.762 0-0. 003 1X,+0.029 7X,
(N=54,R=0.339 8 R, =-0.277 8, R,=0.199 1) , M
Ty R AT H 5 00 G G R i v S R A A AR R
C/NHMEZRBE N FIE 0 ~ 10 em Mo T EBAEY &=
(X,) FIAE B 35 B (X, ) , 17 10 ~20 cm 1 F &84 4 &
(X,) .20 ~30 cm H#b N A (X;) 30 ~40 cm HiF
AR (X,) M B AR R (X)) RUE RS (X))
EREP XA AR R C/N (E TS 52, it
AN FEPIMR R /NS 0 ~ 10 em #1304 5 i O
IR RE(R, =-0.277 8) i5 3| B F /K (P<0.05),
R 1158 25 AGr 06, VG 9 o i r 8 JE AT A ) R R
C/NAH SHE# R R FREE T 0,01 ZKF 19 12
VRIS . R WIS I VY R ey R T R U B AE ) R
F C/NHM EZAHPHFIE 0 ~ 10 em HUFHA Y
FAEPE T AR AR C/N HBE O ~ 10 em H1U FHE
Py 1) U/ T I3 B OK; Be A, A PR X R AR R
C/N {H B 52 M0 1K B 2 7K (2 e A b |- 35 53
5MRFE C/NE R K45 A
2.2.4 MM C/NMALELEHERFHXZ  PIE
i pe FE R o . 4y C/N (S LY BN T 1Y
W7 FE N Y=45.919 0+28. 780 0X, -16. 661 7X, -
21.964 7X,+0.839 9X,-0.877 4X,— 0.075 5X,(N=
54, R=0.2907, R,=0.1128, R,= -0.060 0 ,R, =
-0.239 4,R.=0.208 6,R,=-0.200 0,R,=-0.0350)
N5 R AT 7 5 e PO i i e S R A B AT )
ARy C/N AR 2 S F 2 0 ~ 10 em 1
(X)) .10 ~20 em HHEAEH (X,) 20 ~30 cm I
ZHE(X,) .0 ~10 em HHEFIKE (X,) 10 ~20 em
+ 3B K (X)) 130 ~40 em + 3 & K B (X,) 1M

30 ~40 em HIEAE (X,) 120 ~30 em K E
(X)) WSS 3653 C/N A TC W 5 m . AR PEFR
HER RS AP b L5 C/N 5 LY BN 1Y
A7 R I 0. 05 K-V 1Y i E PR 3, 2RI 52 )
VU5 e i v FE R SR A ) b 1 Sy C/N B Y
TIEEYHATZ 0 ~10 cm H3HERTE 10 ~20 em 1%
N 20~30 cm HIEARTE 0 ~ 10 em HIEE KA
10 ~20 em HIEE/KEF 30 ~40 em HIEF/KE, FE
0~10 cm HIERTFI O ~10 em 3 KB 1938 fin LA
J 10 ~20 em + 3 25 8 20 ~30 em + 3% # 10 ~
20 em A KA 30 ~40 em T3S K RYFRAL,
FEYIH - FR 3 C/N EHE R e Ah 4 e B K 5 X Al
Y 4y C/N (H I AR ) B3 K

PO J i FE R A AR R C/N (H 5 HIEY
R FE R Y=-3.856 0+28.507 0X,(N=54,
R=0.320 6), M7 BH ] F . 5 m vH g e Ji s 8
FJFAH MR AR R C/NME A 2 Y FL A 1 )2
20 ~30 em HIEAE(X,), M0 ~10 em HIEFE
(X,) .10 ~20 cm HHEAFE(X,) 30 ~40 em HIHERE
(X,) .0~10 em HIEFHIKE(X;) .10 ~20 cm HIEFH
JKHEE (Xg) 20 ~30 em TIEFIKE (X, ) F1 30 ~40 cm
TG K (X ) S Y A F XA AR R C/N
EICH ), AR YR bR R R 5 FH YR R C/N
H5 HIEY L a7 Rl T 0. 05 By & Pk
R 56, & WY 52 el VG K ey i ey € R AE A AR ) AR &R
C/N {H ) 2 YA 72 20 ~30 em HIEAHEH,
Bifi 20 ~30 em HIEA BT INEYR R C/N AP #
B R Ak, IR XS AP AR 2R C/N H YRR
IRF] R E KO A A Y R SRR C/N
(B 3 PR A N
2.2.5 MM C/NMEELEAFHTFHXE VRS
Ji v FE F AR B A C/NME 5 s
B IEH R A Y=31.677 0-0. 013 4X,-76.019 9X,-
10.770 5X,-2 981 583.002 2X,+5 140 260. 734 8X, -
1.504 6X,,(N=54, R=0.567 1, R,=-0.170 7, R, =
-0.424 3 ,R,=-0.3454 R,=-0.169 4 R,=0.169 4,
R;=-0.1425) , MR AIA . 52 0 v 5 e i =
FERL R PR Y Mo 3R 4) C/N B 2 etk 2# A
TRTERGN TEX,) ENTEX,) 2K
(X)) APLBEE(X,) LA C & (X,) MG
C &R (X)), M43 pH (X)) A& P & (X,),
ALK S (X,) 2P & (X)) Sk E Y&
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FAAR, A DU i TR A AR R G C/N (B AR AR S R [ 27

(Xyo) JRAFYE C 58 (X, ) REEE C & (X,) M
HCO, &1 (X, ) 55 LAk 27 PR -7 DU X A 4 135 43
C/NAHTCW W 5Zm, Ah, MY F35r /NS
N FRMAE K& 'MW RE (R, =-0.424 3,
R,=-0.345 4) ik 3|z & 3 (P<0.01) 8% 2 3 (P<
0.05) /K-, 5 sk N &8 AIURSE BF
Bl C F i AE T C 3 5 10 O A ¢ R EIOCR I8 3] 1 27K
F(P>0.05) o AR bR v 1% 25 A6 36y, VG e D e FE
RS AR R4y C/NAE S 3k R A9 [ml e
JrAEE LT 0. 01 K10 2 A IS, ¢ BH 52 ) 75
o JE e FE R JEURE AT M R4 C/N (B 2 1 I
fe2E e IR N 4 N 4 K A LR SAHL C
G C frar, Hb R34 N f4 K & &g m
ol 3 B e N ORI 4 K A5 O RRARAE Y 3000
C/N B W35 1G 5 A, 3 Ak~ B - Al ) b, 1 3
43 C/N B B2 00 I8 BB I 2K

WRZE C/NEE LI EH IR Y=
46.299 9-0.019 8X,-0. 025 2X,-4 559 013.597 6X, +
7 859 749.973 6X, — 458.408 7X,, + 416.806 2X,, -
3.976 5X,,-49 864.949 7X,,(N=54 ,R=0.600 2 ,R, =
-0.179 1,R,=-0.189 8 ,R,=-0.189 3 R, =0.189 3,
R,=0.2386, R,=0.2076, R = -0.257 1, R, =
-0.1658) , MR Al & M . 52 M VG 5 e it ey 9
JFAE AR 2R C/N B I 322 - b2 I 02 T 4
BN f i (X)) ER K & (X,) AVLES =
(Xg) EADLC &8 (Xy) BRI G = (X,) .
KEEPE C (X)) JEME C & HE(X,,) FHCO, & it
(X)), M3 pH E(X,) B P FH(X,) BN
H(X,) EPFE(X). 2 KEFEX,)  KEHEC
T (X)) & RIS YR &R C/N{ETCH]
TR, RS R 2R, MR R O/NES L
Ak 2E ATl R T 0. 01 ZKF- 19 8 3 A
B, 2RI P S i v FE R F AR B AR AR R C/N
(A 2 b A T R N AL K A AL
B B AHL CL Rk K ALS W oK i vE CTEYE C AN
HCO, & &, B RA L C B mAK S YRR it ¢ &
ALK - A N R K A BL IS T ORI
HCO, &t MR, AR R C/N (3K Ak, 115
fE2F T XA AR 2R C/N A B R0 35 2% B 2 K
S ABSZ AR ) R AR R C/N (E Y Ak
£ A

3 it fgE b

HI TAEY) C/N {EAF TR AH 24 R 72 S, )
fitti 5 [ 19 C/N R THR AU 2 7 AR ORI
e e, PR, 4G AN () A B 2 B Y C/N (i B4k
J AN [R) 28 B AR 3R R e A C/N R 25 (8] 722
SEHERIFGY IR ARV Y C/N B 20 A 19 25 (8] 4% J= Al
PP R, A4 e T v b ik 5 A ok L o S AU
ERRGEMRAENG AR . WAL R E . PO
o J5L e FERLJFAE B C/N ABAEAKCE Jr 1] b S B ARV
Pl e TR 110 285 3 R R RORR 52 48 23 A R A% Je) ;5 4 Bk
C/N EE X 2 AL TP e LAFL H g AR A 45 4 0
R e D T 7 T MO L AP U S R B C/N
B, TR AP EA e 2R R C/N
(B, EAN 5] B 3t B ) FIAN [ [ AR b () 25 77 7 25 22
S o PG A R R R A AR R G AE ) b A
C/NEXEY & T N5 W KRESF (Stipa grandis P.
Smirn.) FJFEN A E R AR AR T i R
A T NP R L FE R A O S R AR AT
( Picea meyeri Rehd. et Wils.) 7’;],([21] EE R ELOR A
/5 & N7/ I & N B I N K 7 BN
LT PART N RITE: % L7 Rl = G A= TN Rl 4.5
SRR PR L B IR A AT IV R S ARORI Y R R AR 5
AR 2B C/N Y8 T P9 b & 1l s JE
i) 20 ZRU T g L A P S AR R AR P 5
W RIREME ( Betula platyphylla Suk.) AR EAR T
- fep SRR B SR A e VT LR AR A R A
SMRHMRIC U A 2 . BT DUE 5 Al X
AR EL V8 8T R e o e J A AN R A B O
C/N{HAE TH mi AV  (HHA YRR C/N BT
SRR, B RUGX — IR ATREA 2 AR 1) 75 6 e S
MR TT B R TRV AR M SR R T A ALY
SR AL, R T 3 N RAA S, W T 4%
Fr o3 R S AR A ;2 ) PG 8 g 2 5 b AR
(e Jat, T R B R LS A A R | 10 N Yk
WAVE I R B

WFFEEE R W7 - VU s i e € R SR Bl - 3 o
C/N H 54 FAAY & N H34 N M4 K Sa2
B EAROC | S AE DL 5 W UM O HAEI IR &
C/N AH SR 20 ~30 em 5% f 5 IEHIC
LA K B AR S 25 ke 5 W O OG, H A
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EFRIY C/NAE S 4 BRI R O 56 S 2 B E
G MAE IR 2R C/N (5155 45 B R4 5L 1E AR OE |
SRR GRS, TN AR DR 5
TEIRETE I C/N AH BB 28 B A6 88 T v T b 5 345 0
EGRAE NN B 0 R AR C/N fH 2
BT VRS - B R R ER A AR /N
5 AR PR KB RAT ST AN A G 5 R 255 1 1 7 g it
o FE L UL B3R C/N B BRI 1A 56
PRI AL T — B 218, (H i SCfr A5
OSSR . b mt B i o DA W b b 3843 C/N H
SR R IR DG 5 A T (AR A K ) 2
TARSE X — B4 R SEF A5 e A 5, R i
AHE A TR IE— L

SE
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