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i (C) . & (N) | B (P) SR ICRAESRAEL R M REN EZRE. 4

PRET 2 %5 L1 KSR B U 304F 1 & VR 2ot A8 v AN (] 3 7 4T BR AR ) AR V% 00 100 4 i . 4 S0FD 4 9 3 1 SO A:
DAL B AR A, DEZFINEE L, 12, 20, 30 FRRREHNBFFE RS, @ dmkE )7 i
BT 8 1 A W 3 & A R ) A 5 0 35 0 28 R E . S5 ER W) AR FAEIRM, i b
EBAFC i N, C: P, N: PHASLIERESN 382491 ~37.37, 380.1 ~562.1, 12.14 ~15.86, H{E4 3N
3251, 473.6F114.64; H7EYC : N, C: P, N : PHASALTE B 2 5 H37.18 ~47.11, 755.5 ~ 885.9,
16.41 ~22.31, HMEAH 54071, 819.9, 20.30, FHPH# F#4C. N, PE M 2K 2 EHL
(p<0.01) ; Y LHIPETESC:N, C: P, N: PERBEAMEK (p<0.01) , SHEYC,
P, C:P. N:PEMBEMKE (p<0.01) . =FINHEYN : PLLA T 14 ~ 16200, YK Z R BT
FIRR M, AEBOE MR . B A, ZMRERA TH L THaFILEMHC, N, PAEARH

A 53 18] B AR B AR AL A S HIL o

K HEiA
FEISES S154.1 Xk ARIR A
B (C) BAMmmEEITsE ", @it aE

JH ] Ak B e 2 1 ) A 32 A ok B2 A BB R T T
A (N) i (P) YR EEAEFITR ALK
BRAEIEE 2, S5 RY R HE BT Sl .
e, BRAEBEEMYE R E TSR BA EEAEN,
=HBWRAR, MU GHERA TR IEH AR,
M H AP A K R B IR T E R TR S
it ( Ecological stoichiometry ) Wk
SERGREFEMEZMiEITR (FEEC, N,
P) PR, SR 2 EAR S U R Y B i P A
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R AR AN IR AL, EXT IR 1 R A
WIFE 5T 11 B B R AR R B G L AR
PRI IR BUAE — E REE b Rt 1 S 37 70 7
ARG VLB AR (4957 73 B HTARBL o WESE A A v )
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HF19824F, RFKEFIL X AP Fe e . B
JEUf 47 o B A R B IR AR R AR X
bl 55 b B BRI A SEiE, e SR T
K RTEY), XTI H AR BB = A T 52 .
KTFHBEXN T aFZ I Embim, B EEgfhsE
XFECHA PR Ty L BEVE 2R L R TR R L
JEAE T T B FE X AS ) B 7 4 IR ke 4 b3
Gy FAG V& P AR S AT O R e R D . BR AR
AF 5 36 BUZ% DX A (] 38 3 4 PR B b A S e X 42
iE eSS EF TR, R AR EFERMEY
Hiu b5 53 FIRG 95 W0 9 AR S Ak 28 i 2R R E . BT
Wy b 3 A FURG T W 0 5% 437 AR DL RORE B G
R, MFHBRFESEARAEZENHLEL, HiE
v DR K A A L S B sk R R B S
R A 8 3 Bl MR Ak A 28 R G AR B 2A TR 2R e
2%

1 MRS .

1.1 #HREXER

B B T T B T AR = % L H AR R
PIX, BHA6 500 hm®, k1 800 ~2 100 m, ¥
JE15° ~40°, BEKREE KX, LRERE, Hi
Ry 11 e R A 8 A T R A
X, EHRESC, mAMTH22~25C, &AW
1H-14°C, 4E¥FEKE400 ~ 450 mm ( 1983—2005
), Hh7—9H 5 2FM65% ~15%, 7EK &
1 330~ 1640 mm, 4FEHME2 500 h, JCFEI112~ 140 d,
TP X B F Z 0, TR DU G B R 2
N R NiE A I (PN 2 NN 2 i
NA TR, B 2B EEm, &R R
KEyK LmRGFHRpME, RATMAESRSER
b, Y ZREED T A AR R ROk ™
PRI X H 19824FE 3 5, KK B Al B A 1k &2 4 5l
TR MM E, St N B, HiRT
AN TR, RIIBARBENERE, AL
WeR AR R AR BIR A, T HRE M A K A R SR
AR R, DT IR b B A A R SR
WA R E , ESABEHENAR R SE, RPXE
BRI A KIS (Artemisia vestita Wall. )
K8 ( Stipa bungeana Trin. ) . B[R ZEM EEAE

( Heteropappus altaicus ( Willd. ) Novopokr. ) .
HHEF (Thymus mongolicus Ronn. ) . Hi4%
¥ (Carex rigescens Franch.) . ELZTKF
( Potentilla acaulis L.) . HZ25 M ( Androsace
erecta Maxim. ) . &% (Artemisia frigida willd. ) F1J&
TEYKHE ( Aneurolepidium dasystachys (Trin. ) Kitag. )
a5, i WERABHEYIA A F 0 i) D
1.2 HmRE

201448 H 76T B A i = 55 1l w5 5 A AR R4 X
PEEECE A1, 12, 20, 304F (1. 12, 20, 30 a)
ST -3 i A 48 B i NG b3 | O 3 0 7 i 3 6 72
SIS HLECT S — S0 X B LR, D
10 mAy—AH R, TERELF A3 564 40 i 54~
1.0 m x 1.0 mfy/NEETS, AR R Wit 7y 2 —
Hi T WIIR A J5 % Bl 0] SE 6 28 N Al T e i
SRIE BT DR RE DT T A AR L B3 8T F , AR
H o BB AREA 1Y S E AR AR D R A
ER LA [ B R A A b Y 7 Ak, HD
TR WERE L Yo A A R AR BB e TR
S E R, R RAEY PR AR, T
Y KRG is#m, Tes CHt+EEE, R,
LA RG340 o
1.3 #HmilE

FHB ALK AL LA RS 7 W)V 10015 mm ) 853
KigWELemk, 24 . 25 E. HYS5H%
Py 2R FHE S5 TR B — b InBHGE Il & ; A M
AR H,S0,-H,0, 08 &, I 5 00 15 DI At
A ABMIE, Hrh 2 gCR LK E ZA AL
& (KDY-9830, KETUO, dtat) , 4R HH
B IE O E (UV-2450% 400 3T
Shimadzu/a®], HA)
1.4 HiELE

Y FAGE 0k . & BRI R AR L
RIS PR K FMicrosoft Excel 2007 F1SPSS 18.04¢
T AT R B, F F Origin 19.0%8 4 #E 471
Bl RIS R T 25087 (One-Way ANOVA) 11y
/b E 2SS (LSD ) kX AR P FURS 7% 90 A0 B 1)
AR EFERBK ., A, BHEETRULC: N, C: P,
N : PLbiEAT 22 R 1ER S, R Pearsontl &0 #r Xt
YRS ZEMC : N, C: P N : PHFFTA
KA
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F1 AREMEDR
Table 1 General situation of the sampling plots
HEHFR g {(527:¢ T Y REE  PYEE Mg
Period of Average
closing Longitude and Elevation Dominant plants Coverage height Shoot biomass
latitude (m) (%) (gm®)
(a) (em)
1 106°24'15.83"E 1775 KUEE Stipa bungeana Trin. 31.4 6.5 171.9
36°09'59.03"N W EE Artemisia scoparia Waldst. et Kit.
B EZR K Potentilla acaulis 1.
Bl IR Z& 0 448 Heteropappus altaicus Novopokr.
12 106°24'48.46"E 1764 B B4 Thymus mongolicus Ronn. 57.3 18.1 295.5
36°10'30.73"N #i 5 Leymus secalinus Tzvel.
¥ B Artemisia scoparia Waldst. et Kit.
KB Stipa bungeana Trin.
20 106°22'55.87"E 2079 Rl IR 2 M 4E AL Heteropappus altaicus Novopokr. 94.5 33.8 510.8
36°16'30.35"N H 2555 Carex rigescens ( Franch.) V. Krecz
B BA& Thymus mongolicus Ronn.
RIS Artemisia vestita Wall.
30 106°23'15.76"E 2083 AT # Artemisia vestita Wall. 98.8 343 780.1
36°16"2.14"N H&E 43 Stipa przewalskyi Roshev.
[T IR Z2 M UE AL Heteropappus altaicus Novopokr.
2 4 R AW, AL IS 812,13 ~ 15.42 mg g,

2.1 A ML MEEYR. B, BEETNK

XA TR B B AEBR 22 55 Ll A A P 3 o3 A A
HIRR . A BES R T TEI e (K1) .
METAT LUE , BEE B & ERAIE I, MY
o FAL TR B . AL B R IO AN A Y R
O e 22 5 i 2 e o b, R b 138 43 Bk
EANWIE N, HASEEE #388.1 ~ 437.6 mg g7,
BIEHN418.0 mg ¢, KRG BAEHFHFR AL afl
20 alf FEAE B ENEZES (p<0.05) , 20 aflI30 a
MRS REERARE (p>0.05) (EI1A) . i
Yk SR T R BT, HAR i E Y
402.7~4272 mg g'', WEN411.3 mg g', S
HIEARFFERBZERAEE (p>0.05) (K&
1A) o AHY) M b3 0 R V& P Bk 5 B O R/NEENE
AERR ML ald R AAGEY) > P L EE Sy, FE12 a
F30 aZ [AI R I AHED L E 5T > A& W)

Bifi 75 2 B A B A3 0, AR M b A R

A HN13.16 mg ¢!, AEBAEHFTER ML alif
IR /N D E R T12 a. 20 afl130 alf B9 A &R/
(p<0.05) (KEIB) . KW A &R T
Ja BT ks, HASMEAL I N8.58 ~ 11.04 mg g™,
P 410.34 mg ¢!, AT RAEHFTHER K12 alit A
Tk AR, HBEMNTHALEFFERA S &
(p<0.05) (EI1B) . HYH 55 FAL 7% 91 &
Er K/NEI Y L R > RiTEY)

Bl 5 B H AR ARG 0, A R
AW, HASE L E 0.78 ~ 1.06 mg ¢, ¥I{E
9092 mg g™, 1 afl12 afAE ML [ 30400 &
FAEE (p>0.05) , 20 aBi G BEMT 12 ablf
T (p<0.05) (FEI1C) . HiEYBE & 2%
TR, AR 0.49 ~ 0.56 mg g7, AN
0.53 mg g, AHVEWIIE & AEAS ) B AR R 22 5
AEE (p>0.05) (F1C) . MY LB FAL
TEIBE O N R IO L By > AR, 5
R 8 K/ NF—2

http: //pedologica. issas. ac. cn



54 AL RS IR A Y EAR A AR Bk . AL B ST R E

1173

etk

FIRRTy
Content of carbon (mg g')

Content of nitrogen (mg g™')

W i

Content of phosphorus (mg g™')

r A
- —— - ¥ ¥4y Shoots of the plants

460+ — %W Litter T

440

420 -7
a

400 | JPtae

b -7
380 |-

" L n 1 " 1 L 1 1 L L 1 i

0 5 10 15 20 25 30
18- B
161

0 5 10 15 20 25 30

0.6 ‘Ta a

e e

10 15 20 25 30

EEHIEM Period of closing (a)

e RNFVNG ERR SR 30 AR IS YRk . B . B R AREEFFRMEZEREE (p<0.05) Note: Different lowercase

letters represent significant difference between plots of grasslands different in enclosure age in content of C, N and P in shoots and litter

Fig. 1

of the plants (p <0.05)
K1 R R R R M BBk . AL, R SRR

Carbon, nitrogen and phosphorus contents in shoot and litter of the plants
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2.2 tEYH EEHo M EYE K.

Fit 2T

X AN R d5t AT PR 2 250 1 B AT 4 M 13 43 AN
Widk P w ik . 2. BEHESEAT T a0 (E2)
ANEHAFIC : N, C: PHIN : PH B & 4 PR
INFEB AR A 2R B EE. K, =
Flk Y B C s NHCEEE A, ARk A
24.91 ~37.37, ¥ME N32.51, 12 alf By H 3
43C s NI FESE T affiiCc - NI (p<0.05) ,
12 a, 20 afl130 alffJC : N ZERABE (p>
0.05) (K2A) . #hidEWC : NILRSEEFFT
MEpta s, HASLISE 37.18 ~47.11, HH A
40.71, 12 afyJC : NIl EZE®E T1 a. 20 afii30 afif
IC : NH ([EI2A) o MY L B0 FiAEYIC : N
R/INE I R ihiva ¥ >t B or .

Bl BB BRI, Y EERAC : PHOE
s, sk ElM380.1 ~ 562.1, H{EH H473.6,
1 a512 afC: PHESARE (p>0.05) ,
20 a530 alyJC : PHLERARZE (p>0.05) , 12 a
520 afyC : PILZERBE (p<0.05) (E2B) .
HiEYIC : PHLAEMLIE I H755.5 ~ 885.9, H{H N
819.9, AEHFERMEYC : PHEF AR
F (p>0.05) (E2B) . fHYHL L FH 5 FAL % P
C : PILR/NRI AT > i 385y

A BMESNK

W& B B AR A o, Y A S
N : PHREEREAME T &, 284 E oy
12.14 ~ 15.86, ¥W{H H14.64, 12 alif N : PIL
FMLT1 a. 20 af130 alif (p<0.05) (F2C) .
Hiv YIN = P LG A8 Ak 35 55 0 ) Ml 135 4 9 22 4k
-, BN EEINE TS, MVEYN - PR
AT 16.41 ~22.31, H{H 42030, AEEHEF
AEFRE AN : PLLEF AR E (p>0.05) (K&
2C) o MY EFR ARV YIN « PLER/NRIE N
Miv& W) > P B4y o
2.3 EYIH EER S AR YK

FSEE R HE R

AT 25 55 1L AT ) b5 FRG T C
N. PAL2eitim S 80HAT T Pearsonfl e M0 #T (%
2) , MY EEFAHC, N, PEH R SR E
XK (p<0.01) , HPCHN, PZ[H 2 W27
& (p<0.01) , Y EIWAPEHFREC N,
C:P, N:PHHZBEMKBEZERHHLE (p<0.01) ,
S5HE%MC. P C: P, N:PHERBEHE (p
<0.01) ; HVEYIPE R SHEYCHE & Z R R P
FZMAE (p<0.01) , HEWC: P, N: PHIEY
WY FEBSAC PN P AEVEICE &R, PER
KRR BEEMLE (p<0.01) o MIE L, MY
LHArC. NL PEEZE AR THEY, A

A BUFIHE

R2 HEYHERLFFEEYC. N, PEMEXRY

Table 2 Correlation coefficients between shoots and litter of the plants in C, N and P content

FEHIHb_E 35> Shoots of the plants M%) Litter

C N P C:N C:P N:P C N P C:N C:P N:P

WP 3 ¢ 1 -0.3697 -0.378"  0.643"  0.6257 0.14 0.162  0.047 -0.054 0.006 0.082 0.074

J¥Shoots of 1 0.435" -0.932" -0.536" 0.298"  -0.055 0.126  0.075 -0.115 -0.148 -0.075
the plants 1 -0.506" -0.935" -0.708" -0.403" -0.239 0.568" 0.122 -0.543" -0.658"

C:N 1 0.677"  -0.175 0.139 -0.054 -0.106 0.077 0.176  0.133
C:Pp 1 0.600"  0.399” 021 -0.472" -0.097  0.485" 0.585"
N:P 1 0.397"  0.325° -0.510" -0.194  0.450" 0.619"
g C 1 0.119 -0.472" 0.257  0.589" 0.477"
Litter N 1 0.229 -0.918" -0.256  0.395"
p 1 -0.378" -0.950" -0.763"

C:N 1 0.454" -0.225
C:P 1 0.758"

N:P 1
HENote: *, p<0.05; **, p<0.01
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Shoots of the plants

Rt

Litter

#f14} Components

I AFNSFRFRAEY M LA FAGEWIC : N. C: PHIN : PTEARFEH FAEMRM 25 2% (p<0.05) Note: Different

lowercase letters represent significant difference between plots of grasslands different in enclosure age in C
and litter of the plants ( p<0.05)
B2 4 B ARSEIINC : NL G PN s PASRARAE
Fig. 2 Variation of C : N, C : P and N : P in shoots and litter of the plants
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W) M b3 oy P A B S A ARG TR W R e PR,
Y 3B FAL V&I Z 8 C - P N = PLE
AHEPEE K,

3 i ®

3.1 EY EES SRR, &, BEREHE

THYE R AE S RGN T RS, ERTTEA
RE MR e TR EE EEMEN. MYEEK
R, EEEERA A, DAY A
fiff FIAR 2R 43 W 1 7 20K 32 40 HE F L3 b Kk
OyfE SRSy, RIRFR R BIMN AN, WA
B JR 50 BT AR SRARAE T 40 1 0 MY
TR BUAE— B AR LR T 3 Y 5 o i AR T
A B AE P 19 55 53 R AR

7 %5 WK [R) 75 A PR A 9 W A 77 4 G o 2%
Bt DL RO R oy R BCR A 22 55 0 AR5
GERRW, WEEHFERMIGEM, =% L HHhiE
P LIRS EERW LT, BHEL a,
12 a, 20 afi130 afyAa 4 L3 on i & it (43900 K
388.1. 409.3, 426.9, 437.6 mg g~ ) ¥{E T Elser
a5 VTV GE I A BR A9 20 il A R I R B2
464 mg g ', ULIZHF ST X RL Y 00 A LT B = R
BRI, AN A3 F AR BR AL VR P & 1 2 R RS
BT, e BRI FER N E SN D
(p>0.05) , FEHEFERA abf 5 Wik & ok
THIYH EEB5r, 7E12 aF30 a2 6] F I M AP H
EE RS R TR, R TR R R E
W1, FR TR 0 B TR A 2 A R I Bl R
RARFEHAZ BN, FEOE YR & Bk BEE &
BRI, S AohEEE, WRAREERE
B, M EAE AW R, IRERAE AR R R R B
G o, N AR SR R S Ik IR SR
MBS VR 500, Aol 5t B0 SR AT A A 2
Feoypk— L e N0 A A BRI A A B R R
T (AR P e 5 B A5 AR i o A VR Wt B AR T4
Pt i, X 5BV BARRKOLR, FEEE
Hili 25 W AE 5 ik 3k AR P o) 0 93 R A DL 2 18 ok
BRI . ATV PERE RIS T, A LR & i W R, X
F057 2% R bl B 2 B AR IR A I G, AR Y
Az 7 R Y 0 0 A 3 I TR A RN - A B R

R T A A HUBTRE R

AMBEE N EY A K REZEWRSE TR, &

W25 TSR EARAEBARS R, %10
Py S AP A 13,16 mg g7, i FHan
aig LI B4 4 [ 75 3 Rl AR ) T2 5 18,6
mg ¢, FLFHE I H AR IR L35/ &
WL TR, HEFANZH X A SRR
kP SRR TR XS AN S, M
Y bR AR R, ORI AR R R T A
R b AP B ER AL, i A PR A A A M
R I AT AL, TR B A S
HFEAE . ANFE B AR A B A
0.92 mg g, B BAKT A ERIE N Ao 1w - 15
G177 mg g WU T IR 753 o it AR B4
B A 1.21 mg g7 U L AW N B 2 R
Sy AR RN S i e DX ) R O
55+ Ep g R aa Y, Yk KRz
PR BRI o 75 Do & 2 I B AR R, X
ks B B . YRR MR R S % U
Ko MKGIE DB B AL T &, U
Y el B h B S R AR SRR, 5
ORI Y L BRSSO R
55 11 % LA EL A AR A TR B
3.2 HEYEMSMEENLFITEFHEXR

e, A, BT REEES RS RE
I REM EEARE, AR08 . & BEbnl L
VBN I35 BRI DL B i . . Wi ARSI AN AT 31 i
MPESEDR, FPIRNC. NAIPALE i ORI T 2R
BRGPERBE S S B A MBI BRI R
HPIC : NELFIC © PHOARZR T A B B RCR 1 5
%, TR & HE W A8 WO 5% 2k B vhoxd ik 4 [R] 4L g
Sy U A AR LR TR 0 3% 4 Ak
R, HAEBEMAESEE L AR =5 05 b
P3R53 C o NECEBIE 32,51, C: PG
HM473.6, B KT 2R ENHEYC : NHA
C:PH (491K22.58232) 71, BiBZBRSEIX
FE 07550 R ASCRMIT e, X5 = % 1L E
G FRAFFUK SR B 56, b B b B 55 R A A
EYRAESER, RHRSE R EGR, T
AR P W AR FE 1 5 0 KO B R o AR A RO R
B8 5% 00 K IR A2 Rk R AL AN TR, — 15 0 T i
B & R, AERR/N, C: NHHC : PEBY
AL FEE R A . B AR TE o ASHIESE AR ) b
A C s NELRIC : PLOR S B AF R B A S
Ao WAL AE R, XU A B AR
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ETC: NIWAIC : PR fE, 5 LRHE—2,
W X A& C : NHAH40.71, C: PHMS19.9,
A LY 9 7 0 A 3 b R B B VR R VR I C s NH2S
C: PH427 00 | WRTT R BV M AR VE I 2 N
[26.1., C: PH334.7 2V I, (HAH A Bk A
VEWIC : NIL66.2. C: PLL3144 2 BN, #i75W
C: NILFIC : PELE TAEPIC « NELAIC « PLHE, X2
PR A A 4 DA 98 o S SRR, e O R =2 i L
M SR IO R . BEEEAT T R M
HAMEYR . BrERENRZ, FHH%EY b
C: N, C: PH¥ETHY.

Az A A 2E T 2 ) — A B2 T 2 1T AR
RPN © P I W7 R 55 X5 A8 90 20 K 1 35 20 (3 Rk
B B A S B T RGE E BN P LAY
FEHLER AR AF I E LG B AL . N 2 P LA AR G
R AE Y A KR, KN« PHCRIER D B
AR R 2 KoerselmanfllMeuleman "2 3 i3 Jiti
JEscgefg i, N P/ T 4R Y ERKZ AR
fil, N:PHRT16RRSHY A KZHRE, N: P
FLTE14 ~ 16 2Z (A1, A8 4 A K [ i 32 20F0 8 3t )
FRii . TessierfllRaynal 20 IS R RESE I A
YIN = PECIRG FAE 147016, AHF5E 2 55 1l Bl
TP RSN - PLEE A 14,64, BSE T Han
g UV ST E TSI R 144, ST
SEREERIE12.7 7, 3 ud B FR [ A R 4 A
YT aERE D RS Iy LN - PL
FEMEA T raf 162 18], 32 R85 wny St = R
X5 FYUEA b RS 70 XA I
S L A My I B 9T 45 SR AN — B, RN ¢ P
Fb S 5 W A 95 0 B 43 A AT 35 0 U 38 3 R ) B B IR R
Z—, BALHIN : PHAEM AL &Y 5 o0, FR57
PR ATT 5 3 ) A A A5 A VW IR ) B A
=55 I HAREYIN « PHUAE 20.30, AH L 2Bk A
TEYIN : PLLAE45.5 2 BN, RH TR ML
AR PAYICEN, PE ARG AW, (HAH
B2 EA R, MY SHhEgc:ps
N:PEBBFEHLLER (p<0.01) , BLHHEY
REAE B 2 J] 1B IR BT (0 AR 1L s i B 77 4y TRk, R
T Hb 3 7 ] BBl A 4 IR (1 AR 1K

ARWFFE P o8 XL A B, AR
TR . AR YR A 1 2 R) A B R A2 E
BXR, BTREESFINIFRERRE , HLIM

g R — R — LT ESRRR . A PR

BRI
4 4

25 55 L1 AR 0y Ml o R VB A s A
o B A PR A A AR N 25 5 A
AR, HrhdEE30 af Y e RS FAL 7 Y Y
REERTL a5, A, BT EMEHFE
BRGSO TR, Byl LA A . s
KFEAEY . FRFEH . Z. BoEss
PE, f15C : N, C: P, N : PLHBHEEF4E RSNy
AR AR RN 25 5 B E A AN AR, o R b
LHAYC 2 N Co: PHOBE % B 7 A B A 38 i 2 i 1
i, BAGEYIC N, C: P, N:PHARTHEY. M
KSR, M B C. N, PE R ER
BEMHL (p<0.01) , HEYH EHSPEES5HTVE
PiC. P, C:P. N:PEFEEFEMHLE (p<0.01) ,
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Ecological Stoichiometry of Carbon, Nitrogen, Phosphorusand C : N : Pin
Shoots and Litter of Plants in Grassland in Yunwu Mountain

MA Rentian' FANG Ying' AN Shaoshan' *'
(1 College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

(2 State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau, Northwest A &F University, Yangling, Shaanxi
712100, China)

Abstract [ Objective] Balance between various elements in the ecosystem has been a focus or a
hotspot of the researches on ecology and biogeochemical cycles under global change. Ecological stoichiometry
is a science that combines some basic principles of biology, physics and chemistry, explores for balance of
energy and balance of various chemical elements in biological systems and provides an integrated approach to
investigating rules of the behaviors of various elements in biogeochemical cycling and ecological processes and
their stoichiometric relationships. Ecological stoichiometric ratios of C, N and P are important characteristics
of the process and function of an ecological system. [Method] In order to explore variation rules of the
contents of organic carbon, nitrogen and phosphorus in shoots and litter of plants and C : N : P stoichiometry
characteristics during various enclosure phases of the 30 years of restoration and succession process of natural
grasslands in the Yunwu Mountain, typical quadrats of grassland that had been enclosed for restoration
for 1, 12, 20 and 30 years were set up for analysis of nutrient contents in shoots and litter of the plants in
the grasslands and their relationships with enclosure age in the Loess Plateau. [Result] Results showed

that carbon, nitrogen and phosphorus contents in shoots and litile of the plants and their stoichiometry
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varied sharply with enclosure age. Carbon, nitrogen and phosphorus content varied in the range of 388.1 ~
437.6 mg g’', 12.13~15.42 mg g' and 0.78 ~1.06 mg g, being 418.0 mg g”', 13.16 mg g ' and
0.92 mg g”', on average, respectively in shoots of the plants; and in the range of 402.7 ~427.2 mg g',
8.58~11.04 mg g' and 0.49 ~0.56 mg g”', being 411.3 mg g”', 10.34 mg g”' and 0.53 mg g”' on average,
respectively; and C : N, C: P and N : P ratio in the range of 24.91 ~37.37, 380.1 ~562.1 and
12.14 ~ 15.86, being 32.51, 473.6 and 14.64, respectively, in shoots of the plants, and in the range of
37.18 ~47.11, 755.5~885.9 and 16.41 ~22.31, being 40.71, 819.9 and 20.30, respectively in litter of the
plants. In terms of average of the content of nitrogen and phosphorus shoots of the plants was higher than litter
of the plants, while in terms of average of the C : N, C : P and N : P ratio a reverse trend was found. It is
known that N: P ratio is an important factor that controls litter decomposition and nutrient cycling. Litter,
low in P concentration was often high in N and lignin content (or in N: P ratio) and decomposed slowly,
while litter low in N : P ratio decomposed easily. As litter of the plants in the grassland of the Yunwu Mountain
was low in N : P ratio, it decomposed relatively fast, and kept little nutrients in storage. C, N and P contents
in shoots of the plants were extremely significantly correlated with each other (p<0.01) ; P content in
shoots of the plants was in extremely significant negative relationships with the C : N, C : P and N : P ratio
(p<0.01) , while C and P contents and C : P and N : P ratios in litter were extremely significantly related
to P content in shoots of the plants. N : P ratio in the plants of Yunwu Mountain varied between 14 to 16. As
plant growth was affected jointly by N and P, it is recommended that application of N and P fertilizers be
increased in rate so as to prevent degradation, rationalize exploitation and maintain sustainable development
of the grasslands. [Conclusion] This comprehensive research shows that enclosure can increase vegetation
coverage, biomass of the plants, and plant productivity of the grassland and the measure in this area can
make the grassland vegetation ecosystem present a trend of comprehensive recovery. The findings of this study
help further understand rules and mechanisms of the interactions of carbon, nitrogen and phosphorus on
different components of the grasslands in the Yunwu Mountain.

Key words Ecological stoichiometry; Shoots of plants; Litter; Grassland; Enclosure age
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