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TIE—MEYIC, N PRI A SR BB AR
T EAE IR I R AR AR B, B
TIHE—MEYIC : N PRERE DO EERGL
W TR T H R, R S AT R 1
R PR Y RO, YR R BT
P, MARFRC, N PRI RO & IR Y BUE A2 6
PR A R Y, PR JR AR 2 A Sl i
R AT SE DA K b e S A AR AR AR 2 A i L
MERARAREZE L.

o b R RSP SS , RaEK R
RIPEHIX 2 — FBBBREA () S
K, BN R R BUB A, AT M R A
B, IFBUS TR0 A, AR TR A A A
IR L IE— R SRS, BEMRE N A S R 4L
MRS S Y FRG, B TR
AT AT G, (H PG b B v SR )2 T e st
DA BRSO IE ST LRSS o ORI T R B 5%
LS H AR AR XONBETEXT G, SRR [ B 15 4R FR
FFAERE (1AF . 124F . 204EFI304E ) (Y HHERIAH
Yot , WESE BT e o A ) 2 7 A BR e b - S 5 4
PIRARC, N, PRIA S 2 L 5 A B
KA, XHFUEZS R G B PAAT5E A KA B A
B RGTRr BRI A SR AU, IF o R PR IR
Brb BOM B 7 R A BOR | H0E 0 A A S 1Rk
2%,

1 MRS .

1.1 #HREXHER

=5 W R A T 7 B R A 36 X
XZRAGER, HuHL AL bR N AR 4:106°21" ~ 106°277, b
£536°10" ~36°17', HuAbARE 1L iR AR B 550 /R 2
RS NS Sl |51 WO e (i O 7 e o = SN O
(] b . WEHR1 800 ~2 100 m, ¥ T2 mIRIE,
A E A S, RSOV ZE, dbBARE, hE
AR I FE B X o 38 DAL R A8 1 Fn 25 o8
= E AT rpiRA T R AR X, A AT
FAMERE, KBS . SR e TR,
WM, ZEMmE, AFHELK, R,
mER, HEEK, SieEE; £FEFENE, THEM
A, AEEHRIENSC, ETEHTEEDI37 4,
SEYIRE K 445 mm o R XIEEE K, MR KR
A KRR AN R KA K

1.2 HRXESNE

T 201448 H 167 H i I = 2% 1l & 50 H R 1
PIX PR E L. 12, 20, 304F (1. 12,
20, 30 a) RYREVEAEML, RO A 00 EE Y MA K
TH ( Stipa bungeana Trin. ) . ¥ (Artemisia
vestita Wall. ) . T (Artemisia scoparia Waldst.
et Kit. ) fI'H & ( Thymus mongolicus Ronn.)
o M BT VRO R TR o A s L H
T — BB, WES1.0 mx 1.0 mFETT,
R A A b A ST Ml SR . FH BG4 BIRFE0 ~ 20 em
20 ~ 40 cm 2R LR, PRIAIMR . AR
M, RANTREL100H fide A H HE&8h &
W 7B AT N 3R DU 43 2 — 4 T RRFH Ak i d s B
0~20cm T2, A6HMIHFTHHCLIIARE,
RIG/IND R BRI R R L8 Bha S5, Y
g . Ik A RBRAER, REWER . e TE
WY RV T 5 B TN (70°C) it
TREE, WL 100 B 5 S A 8 E 4
H &

TIEAERMIR I, RIEE KRR 105C
ML . HEERAR R il e ok HE KR A =
B R AR E Ak, 2k
M AR - Ee— e P b ark; MELA.
AR HH,S0,-H,0,0 7, Hrp 220k YL E
AR E , BRI P A OB INE
1.3 HiEAE

AtsEh FESEYRRC, N PR AIT
R, T AR TEExcel 2007FISPSS 21.0
SEiti R ARG SRR R 7 22557
Br (One-Way ANOVA ) Wi/hNg &2 5% (LSD)
R A FEFNAR R Ak R S LA = i AT 25 5
ZVER I, IR HPearsontf e £ B X & A8 R
Z (B AT AH AR ST

2 GRS

2.1 TEHEERE M+ ALK

ANTE B F AR R AR A M T L R, +
AT ~20 ecm +)ZH0.85~1.81g cm™, HF
304E R AR, 14Eff; 20 ~40em +J27E1.01 ~ 1.09
g em 2 AL, BE 1~ 124E R F AL, 12~ 30
TR TR, LHEE KR ~20 em T2 H 304
B, K/NBFE 3 E304E > 124F > 204F > 14E,
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x1 AREHEFREM TRAIBUIER
Table 1  Soil physiochemical properties of grasslands different in enclosure history
HHER +J2 BHE Ep &S A BBk £ KR

Number of years  Soil depth Bulk density Soil moisture Organic carbon Total N Total P

of enclosure (a) (em) (gem™) (%) (gkg™") (gkg™") (gkg")
1 0~20 1.18 £ 0.02Ab 15.66 +0.27Aa 16.15 + 1.12Ab 1.75 £+ 0.16Ac 0.68 + 0.09Aa
20 ~ 40 1.09 + 0.00Bh 14.07 £ 0.18Ab 10.74 + 1.21Bb 1.22 £ 0.14Bb 0.58 + 0.05Ab
12 0~20 1.15+0.03Ab 18.06 + 0.34Aa 12.88 £ 2.29Ac¢ 1.41 £0.27Ab 0.66 £ 0.07Aa
20 ~ 40 1.09 £ 0.02Bb 8.53 £ 0.27Aab 9.58 +2.28Bb 1.09 + 0.28Bb 0.61 £ 0.06Ab
20 0~20 0.88 £ 0.00Aa 16.58 £ 0.37Aa 22.37 £ 3.65Aa 248 +0.47Aa 0.74 + 0.10Aa
20 ~ 40 1.02 + 0.02Bab 14.43 £ 0.41Ab 18.45 + 4.00Ba 2.12+0.43Aa 0.70 £ 0.08Aa
30 0~20 0.85+0.01Aa 21.92+0.41Aa 21.90 + 1.90Aa 2.28 +0.22Aa 0.68 £0.07Aa
20 ~ 40 1.01 £ 0.06Ba 13.45 £ 0.32Aa 17.13 £ 2.46Ba 1.86 + 0.23Ba 0.66 £ 0.11Aab

I ARG FEFRE— LRAFEEEFERZEZREH (p<0.05) , RREKEFERRF—EFERAR L2 2025
2% (p<0.05) o T Note: The different lowercase letters affixed to the data denote significant difference at 0.05 level between soils

the same in soil layer, but different in enclosure history.The different capital letters affixed to the data denote significant difference at 0.05

level between soils the same in enclosure history, but different in soil layer. The same below

0~20 cm )2 HEEKREEHT20~40 cm HJZE .
TIEAHR . 2R . ST REAFSEFERDY
GEMFEWHNO~20 cm LERE S T20~40 cm
+ )2, WA 1 )E IR A R B £
AN S ENT9.58~22.37 ¢ kg”', 0~20 cm
T JZ 20 ~ 40 em TR LLEF204E S EE G,
B04E AR, 124F L. HIELA S =N T
1.09 ~2.48 g k™', AIEAFEBR B 445 1k [7] + 56 Bl
AR —3, HIERE FRUN, DIEF204E
0~20emtEEHFEEK, HEIHF20~40 em T ZEH
/N BRI, A o b Rk AR B 3
PSR E KR R IR A PTRRAL, g
AU R S A R, (HER R R
BUE, HEREATRE, HE20FEHET,
HEOFBTRE., tEalEERRE.
22 ARHBEEREMHITIEC. N. PHESKLE

TTE4FE

WE1FT R, 0~20 em T2 THEC : NS4k
T H9.04 ~9.63, FH{EH H9.28, LHRREH
6.03%; TIEC : PRYEILTERIN19.62 ~ 32.27, F
¥IE }26.63, R RECHNB.98%; HIHEN : PR
TS 2.14 ~ 3.37, “FIER2.87, B RECH
10.10%. 20 ~40 em 1 )2 HHEC « NAYZRALTE
8.68 ~9.22, F-H{H }8.89, RAM NI 2T%;
T HEC  PRETEE H15.74 ~ 26.32, FIE

H21.66, LR RZEN13.90%; LIHEN : PRAEL
WER1.80 ~3.03, FEIMEH K244, BRREN
13.77%.

KM S, LHEC: N, C: P, N: PR
EL, BRRABIIAK. AEEHEFFERLEEC : N2
SRUN, HE3MERK, LHEC: P, N PR
P2, WEHFUE, HEIEATTRE, #8520
FHBETE, HE0FBTRE. RN HES
BraRERE, tHC: P, N:PZC, NLES R
Mz, BEEHEC : PL N PS5 MR 4 H A
fhRLA—20 .
2.3 FRHBEEREMBEAC. N. PHIT{L

mE2F R, HE3VEHRR 2K, 2A
MABER &89 H408.8 g kg™'. 7.89 g kg™,
0.54 ¢ kg™'; HE20FEMRAEH. 24 . BN
&R M399.7 g kg 7.35 g kgL 0.58 g kg'; Hf
B2 A2 . SR M5 2555 h381.1
gkg'. 748 g kg, 0.70 g kg''; HEF IFR R L.
SR . AW G 3575 g kg, 8.18 gk g7,
0.59 g kg 'o AN EFAF AR AR R 26k E
357.5 ~408.8 g kg ' Z[A1AE{L, HFH 304 AR B
K, HEUVFER/D. LSDOHTERY], HEF30HFEMR
RN ESTHEIUE (p<0.05) , HEF204F
MEFIEEFALE, HoHBESGTHFL
M, R EHFRR R SAET.35 ~8.18gkg ™' Z
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Fig. 1 C : N : P in the soil relative toenclosure history
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H1FEE T HMEEER, RNREEEFERR RS
0.54 ~0.70 g kg ' ZI7E{L, HH 124FRHAE T
FRESERE, MEHUE, HE200FMEF30EZ 02
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HE M Enclosure history (a)

M. RAANE T HERRAEERZMNERRE (p
<0.05) , TIANote: The different letters denote significant
difference at 0.05 level between soils different in enclosure
history, the same below
K2 AR A BB B AR RS
Fig. 2 Carbon, nitrogen and phosphorus in plant roots relative

to enclosure history

24 FAEHBEFREHMIRAC. N, PHETKE

T EHFE

mE3 R, HEF30FEMRAC: N, C: P,
N : PIHAE 205 053.09, 793.9, 15.14; #HF
200FMRARC N, C: P, N:PIHAERFN59.02,
708.1, 12.96; HEFI12FEMAKRC: N, C: P,
N : PHYHAE N55.43. 574.7. 10.87; HEHFIHEH
RC:N, C:P, N:PHLHENI4.52, 608.8,
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13.89, AR FAERMWRC : N¥E44.52 ~ 59.02
ZI Ak, SEHMES3.01, 5 R HN28.07%;
WHRC : PRIAEILIE B H574.7 ~793.9, SF¥{H N
671.3, R RZEN22.38%; AN : PRI
Bl }10.87 ~ 15.14, F¥EHN13.21, BREKN
22.79%.

WEEAR K TF, WARC : NTEEHFAER 2 E 0%
SR, HhEE30EMETFRELRARE, #
B0 K, HEIHFER/N. RRC: P, N: PR
M FERZ BN 2E SR/, BIEmE, BHEF1
SEMEFIFERAC: P, N PHH, MEHFE
BRAGHEN, B F 124EME B304 L EZE T E, B
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ab

I5F T ab T I

: N in roots

MR A C

2 =2
> > <
T

ab “'
800 | T
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600 L T -[
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M Z L C @ Pinroots
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(=) oo
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SE—
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Fig. 3 C : N : P in plant roots relative to enclosure history

LSD/r T H W H F304EME F204E L AR E, I
HEEH 30 R B — AR E
25 ARHBEEREHMITIESRAC. N. PR5
HZitEHMXER
WMER2FT7R, XA S FAERAH H 55 R AR
Sl . 2R WAL 2 R A S 4
Mg . HHEA PR . &, SR M,
+IELFEMC N, LHELAMC: P, £HEC:N
MC:PHHEHAWBEEMHIEXR (p<0.01) ,
T HEC : PRIN : PXZIH F£7E I 3 M AH C X R
(p<0.05) ; LHEL2EE. H3EC: N, LIEC: PH
ARSI B EFEMHEKR (p<0.01) , £
AN AR Rk . MAN P, LHLE AR
RAeR, RAC: P, WAN : P EA & H M
KKFR (p<0.05) ; HWHRC: PHIN : PAAAER W
MHERKFR (p<0.05)

3 i %

30 FEHBEERMTIEBUMEREREEDLS
ap-224:05-A0

FHERE M RNZ T IS DL+
AT gm, B — o g A K
A SR Sh AR B L L ARRRE T, BB
TR A A S T b N 2 R R R A R S X 22
TP304E R R B AY ) R AE B RS L s,
Mo R 2SR A W AR e A T AR, AT
HAAEREL LT 7EE20~20 em 520 ~ 40 cm
RE, IR R B F AE PR A G g w3
FEIEH T4t = A SR EOR F SRR, K
WOrg S dl, > TR RIS AR B, AR
WIHIE 3, B AP S BN, RS
B THR, HIEEWERIME, ITIE AR &5
SR . X — e T R R E Y
R, LB, A LAY E RN, AR TR AR
YK, (RUETE R R AR, AR T
R,

AR, L IEFRIT R )2 BRI A
XS S R S A — B X
SRR R R+ Z R AR SR F R R, il
T MtE L RERIZRE, HRIEALA R
BBy RS SR A 3K
P, ik 5w RO [ 4 B AR A A B R
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Table 2 Correlation analysis of C, N and P contents and stoichiometric ratio in the soil and plant root

BRI S T S =

A AR AR AR AR AR

HL@%(D é(/ﬁ@ é%; C: Niél) C: P(S,\ N : P@}) %ﬁb’-{i@ %ﬁ@) %@‘%@; C: N\Il} C: P(ﬂ) N : P’IZ
TR 1 0.966%*  0.927%* — — 0.126  0.636* 0.148  -0.554  -0.018 0.594 0.666%
HLa®
+ 1 0.991%* — 0.924%* 0.709%* 0.087 -0.529 0.083 0.615%  0.606%*
2R
+35 0.988%* — 0.752%*%  0.062  -0.481 0.129 0.598 0.544
ﬁ@%@
+ 35 0.991**  0.564  0.773*%*%  0.057 -0.427 0.151 0.572 0.490
C: N(%D
+1 0.659* 0.760**  0.114 -0.373 0.109 0.528 0.472
C:P®
+ 1 0.491 0.161 0.158 0.059 0.053  -0.037
N : P
WER -0.180  -0.308 — — 0.252
N
WHR 0.396 — -0.429 —
LR
WA -0.330 — —
L”
[itEA 0.479  -0.238
c:N"
iTES 0.719%
c:pY
LiTES 1
N : PtiZ)

W kx| #3RIFIR0.01. 0.05KF (UM ) L EAH K

=7 RRHETEAMKKR, NEBETHLEIHT Note: **denotes

very significant difference at 0.01 level, *denotes significant difference at 0.05 level;

“—" denotes auto—correlation, unsuitable for

Correlation Analysis. (DSoil organic carbon; @8Soil total N; @Soil total P; @C: N in soil; ®C: P in soil; @®N: P in soil; @DRoot
total C; @ Root total N; @Root total P; ADC: N in root; ADC: P in root; @DN: P in root

A5 Ak DA K B At B A v D g o A A SR 2B
25 AR AR L T A U A
B /NI ST R B A HLKk (SOC) . &R
(TN) Ffi2g (TP) F¥& &4 H13.09, 1.50
MO.51 g kg™, XEARWFIE b A B F 1247 (19 25

(12.88, 1.41F10.66 g kg™') M, TIEMEASE
BEHAERR AR 22 BRI S AR F R
e XUDGRSE USRS R B, R RN
BEFTRE MR, 3 32 M W o fife K 0y W SR T 1 S
Wi, PRI A A AR S A O, T R A R
M sZ g, BRI AR SRR/ AR R, 7E A

W, R AR IR BT AR IR/ PR AR
20 A, R IR AR ROHLE R A 24E R
W, ZEZEET, BE12FERRE S R
SONFHE 1A, ZJEEEm, EEE204E/M30
AR BTN B T — AR AR By
BY, X— 5 ER UMK E OB T 45 A
I, £HEC + NBEAE B 0 o B O A AR
XAF G AT a2 B TR, B LA 5 TR B
7 2 — o R Y AR A SR o 5 AR Y R Y
fie 2L HEC : PNt PR PLER A A SR
oM, BEHEC P N PIL S A MR RIS A AL
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FRHEIEA — 3, oAk, 1R 0 T B i 2B 7 T 1 3%
SYRTFHEFEN ¢ P, Giisewell ') £54 %88 T 20044F
VABIXIN © Pl LU pF o8 iR e $2 i, 78 HIER
B EEAREMERMAEET, BN P<10f
N : P> 201 R PR R B A 7= 1 52 Nl & PRR il /) 5
bro ASCEHEEN : PRYARFLTE R 1.80 ~ 3.03, Y
HoN2.44 <10, FBIWFIE X300 B A 7= o 202
SENFRH . X GRS OO DR A B, BIE
WORGH AL ST hr /R RIXFEBL A | At th
Kb+ U fh HIEERIRN P C o PESC ¢ NZRAKIE
B, £HEC, N, PitE HERPINEVR X FEE
BREIH R, e, EEEFM, S A&
RETFRES/NTHEUE, REEEF 04
APREE I AT O, T AN fn] 46 J 3 B B [R) 7 A —

ﬂihﬂi?{ (e}
32 AEHBEMRMRERC. N. PRELFITE
Eb B9 22 fim

IE HFE PR R A B 5 ) AT A M R A N AR KPR
B3 1) B 25 A8 S R e (25 R S v, (AR
PRYEH IE 3 B9 A=K fe Sy FAE BRI AE L MR
P 7 43 1 0] DA BRAE 4 A K PR B 1Y 4 1 SR K
U R, RATE AR R CILER
T HEFAER A IZE B S, X — S 5EA
FIRTFSE — 2 22 SR PR R B b R 7 I )
YIRS, MR AR A, M
B 09 DK AR B8 Bk, DT 1 A HL Ak 7 1 B
B, MAPHNTRE S EE T ARG A2
SARE, NUESHE (7.72 g kg™') WE/NT4A
BREYRANT HTPHME (111 g ke , WEPH
i (0.60 g kg™') AP R R PE - HE
(0.77 g kg™ ) WA o HED T BEFIH &t T
T2/ G T YR E AR RN TR &
PLIK B H s e e ZRH AR 0 X R
KPR AL 3 A2 o0 BR S B — PO I . Han%g 270 %)
RET7S3FEE AR M AN PROAE S LA T R
ERBFGE R B, hEAYH AP R (1.46 gkg ™)
R ER T RRPE B LM (177 g kg') Y,
F 4 Wy L AT RE SR N oA P [ A P A .
A, FEANRIBE L E FAER T, YRR PIC
RTSHERNITRZ SR, HEZREF ALK
WNITTR NS REEEPIL R N A R,
M 38 B AT 90 N JT 2R B A0 5 30 55 10 A8 16 A8 S5 vk
NS BB B AR IR AL, MR ARk

T T = JE AR AT T ny k8, ORI
Pk o R PR R AR O, H—AEA R £
AP PR TS
AEEHFERBEAC : NIEF RECH28.07%,
C:PHRREKMN22.38%, N:PESRRIN
22.79% . MARC : NERREERK, RHRC: PH
N : PASSERBOMZE . AW I, IR
C: NIWEERFAATRGEH2ZERRK, WN: PH
B IEAARAL 5 AR & B B B A (R ol 1oz 20 2
C: NHAEZFWRK, WN : PHALWIEA AL,
RIC : NIEAZRE KR, N: PHMERRE. X554
W B4 AL, MR ZRC - NBEE B 7 4F R a5 hn
AL ZEFEK, C: P, N : PREEH T 4E R 658 n

ZEFBN
3.3 TIEMBEYREC. N. PRELZIHEEEM
XE

TIERMYMARERTEN EEREZ —,
PR R LT A 0 A 3R AR 6 3h B 7E £ 39 b 58
W, FHEERSSEMEYRRA LR SERS
HEMEmW, BV HRERS LHEC, N,
PR HAC A B L 2 B R A G R B, R HESR Ay
SRPEHNHYBRACTEEN B EMEXR
(p<0.01) , HEEAHK. 2ENHEDRACTER
FIN : PEBZEMICEKLR (p<0.05) . HHEC : N,
T HEC : PRI RCITRAFTEN B IE M XK R
(p<0.01) . MHMRC, N, PZIEALELE R EHM
KX FR, HAMARC : PHIN : P (77 B 3% 1IEAH
Ko OB DIBETIA K, PR R R
— AR RN, Y AREYEEEZ A8 T
I, BEVEAKCEAEYIC ¢ N PALSE IR ARIE R
IR . RPN T H & %5 1 R
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Ecological Stoichiometric Characteristics of Grassland Soils and Plant Roots
Relative to Enclosure History on the Loess Plateau

ZHAO Xiaodan" ® ZENG Quanchao” AN Shaoshan" *' FANG Ying® MA Rentian’
(1 State Key Laboratory of Soil Erosion and Dry Land Farming on Loess Plateau, Research Center of Soil and

Water Conservation and Ecological Environment, CAS and Ministry of Education, Yangling, Shaanxi 712100, China )
(2 College of Natural Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China )
( 3 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract [Objective] The knowledge about vegetation succession, is essential to vegetation
restoration, especially in steppe regions on the Loess Plateau. Recently stoichiometry has been effectively
used to illustrate plant community succession and vegetation restoration. Balance of carbon (C) , nitrogen

(N) , and phosphorus (P ) in plant has been a hotspot of the research on biogeochemical cycle and
plant ecology. However, most of the studies have focused on nutrients in plant leaves, and few did on the
elements in plant roots, let alone, on ecological stoichiometrical characteristics of the soils and plant roots
in steppe regions under enclosure on the Loess Plateau, relative to enclosure history. [Method] This
paper explored ecological stoichiometrical characteristics of the soils and plant roots in grasslands different
in enclosure history (1 a, 12 a, 20 a and 30 a) on the Yunwu mountain of Ningxia Province. The steppe
region under study is located between 106°26'E and 106°30'E and between 35°59'N and 36°02'N. The
YunwuMountain lies across the center of the Loess Plateau, with an altitude ranging from 1 000 to 1 800 m
above sea level. The study area has a semi-arid climate, characterized by heavy seasonal rainfalls causing
recurrent flooding and drought, with mean annual temperature being 5 °C and mean annual precipitation
being 445 m. The typical natural vegetation of this region is grassland. Samples of the soils and plant roots
in the region were collected and analyzed for organic carbon (SOC) , total nitrogen (TN ) , and total
phosphorus (TP ) , and their stoichiometrical ratio and interrelationships, using the time-space substitution
method, based on the principles of stoichiometry. [Result] Result show that with the enclosure going on,
soil bulk density decreased gradually, SOC and TN varied more significantly, while TP did less. In the
early years of enclosure, SOC and TN declined first and then rose till the enclosure reached 20 or 30 years
old, when they leveled off. Soil organic carbon, total nitrogen and total phosphorus varied in the range of
12.88 ~22.37, 1.41 ~2.48 and 0.66 ~ 0.74 in the 0 ~20 cm soil layer and in the range of 9.58 ~ 18.45,
1.09 ~2.12 and 0.58 ~ 0.70 in the 20 ~ 40 c¢m soil layer, respectively. Soil C : N, C : P and N : P ratio
varied in the range of 9.04 ~9.63, 19.62 ~32.27 and 2.14 ~ 3.37, respectively, in the 0 ~20 cm soil layer
and in the range of 8.68 ~9.22, 15.74 ~26.32 and 1.80 ~ 3.03, respectively, in the 20 ~40 cm soil layer.
Soil organic carbon, total nitrogen and total phosphorus were significantly correlated with each other. C,
N and P concentration in the roots varied in the range of 357.6 to 381.4 g kg™', 7.35 to 8.18 g kg™' and
0.54 to 0.70 g kg™', respectively. In the root, C concentrations increased gradually with enclosure going
on, whereas N and P concentrations were lower than the world’s average. C : N, C : P and N : P ratio in
the root varied in the range of 44.52 ~59.02, 574.7 ~793.9 and 10.87 ~ 15.14, respectively, during the
period of enclosure, showing that C : N varied more drastically, while C : P and N : P did less. Ecological

stoichiometric characteristics of C : N : P in plant roots were more affected by soil than by the root per se.
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Soil TP affected the ecological stoichiometrical characteristics of carbon, nitrogen, and phosphorus in plant
roots (p<0.01) more significantly than soil TN did (p<0.05) . Besides, the vegetation in this region
tended to be restrained by soil N concentration after the grassland was enclosed. [Conclusion] The study on
effects of enclosure on C, N and P in the soil and plant root of the grassland, their ecological stoichiometric
characteristics and interrelationships may provide some scientific bases for the study on material recycling in
the grassland ecosystem and nutrient restraints in the vegetation ecosystem, and some scientific references for
accurate evaluation of ecological benefits of the policies or strategies of “Grain for Green” and “Enclosure of
grassland” .

Key words Yunwu Mountain; Enclosure history; Soil; Plant roots; Ecological stoichiometry; C, N, P
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