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HEAS IR SRS 8 82 R e R T Rt R v
M PR TR RIAITZ, L2 B A i3,
HEBRGZBNWIR, 07 XA AE AR 53R 155 19 1
T EBEX, MRS, Bk e Al . oK
K, AL 5B PR 7 RIR IR T AR A R
Tt o RERIK S HE R BAZ XK R R 2 4
JR R T B — o ARE M MY B AR A A
SEHB AR, REHE TN BUiETR . AR K
B BEERE R . AR BAEA S . IR R AR
TR o AW ST TR FE DX T 2 A 8 Fh AR it - e X
RE it Ak vE A IR xE G, XA R R A,
VR W) B R R B B AR A A T R LU EAT RS
TGS IR R SRS P IR 73 A A L SR Bk
B, N DA RS RE LRl DR iR 2 A B4 A B
WIE T, [R5 3 fl B A AR 28 R g A B L1t
AR PR

LR i

1.1 HREXHR
W X BISHERIET N THANFEN AR

DX T I R AR K R N, AR BR O R &
111°13" ~ 111°20", Jb£539°43" ~39°49", WK TE
1025 ~1 302 mzZ[], & XSS T ik T 5
KBEPEA A, AR FHRIRS.3 ~7.6°C, AFEFEKE N
231 ~459 mm, ZENPFET—IH, L5 2ERKE
160% ~ 70% . Hb5 Ry BI85 + BRIk X, B
R i w7 N TR | e o 3 I s
ZorAn, LR, FHEIENKT. 9K A
19924 F I S B, DA HE B4 4 (0 S5 0 Ffr L 1 R o
NTHERE, FeAP UM (Populus L.) N3,
LA BRI AN (Pinus tabuliformis ) , [m]ff
KHLLUDFTHE ( Erect milkvetch ) . Eifg ( Medicago
sativa Linn. ) A FE W EAAY), HEAREY) £ LA
Byl ( Hippophae rhamnoides ) . ¥7 4% ( Caragana
korshinskii Kom.) . ¥ ( Amorpha fruticosa
Linn. ) 55, RIRFEGEFG M RZE 540 e
1.2 REMRESHRRE

T B 500 R AR I R v ) T 201349 H
FE G2 T HERS R R B R IXCREE . EERIX
HEH20 m x 20 mEIRETT 184, XHEENFETT P Fh
KMFE 2 B | Wik EF T RA (R1) , TR

F1 ABEHHMERER
Table 1 General information of the sampling plots
T
fﬁfil i p i s itk
ypes Number Species Family Latitude ( N) Longitude (E) Altitude (m)
FrAR 1 RLEVA FAB} Pinaceae 39°47'11.01" 111°17'32.38" 1279
Forest Pinus tabuliformis
2 e FalilElSalicaceae  39°47'15.76" 111°17'51.19" 1275
Populus 1..
3 JTRR TR Leguminosae  39°47'20.45" 111°17'50.97" 1276
Robinia pseudoacacia L.
AR 1 i AR 39°47'15.04" 111°18'0.18" 1275
Shrub Hippophae rhamnoides Elaeagnaceae
2 ES 3 G A Leguminosae  39°47'27.55" 111°17'48.34" 1260
Amorpha fruticosa Linn.
LA 1 <P RAF 39°47'15.76" 111°17'26.53" 1273
Grass Stipa bungeana Trin. Poales
2 HE G ARMeguminosa  39°47'0.63" 111°18'0.75" 1274
Medicago sativa Linn.
3 i RAR 39°47'41.35" 111°17'14.86" 1278
Agropyron cristatum Poales

( Linn. ) Gaertn
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Ty AR AR TG B A3 T . WE L RN RUCR LR
YRt i BN A TR, RIS A
PR, RIEARZER (E. L R - AFEDS
fr (&R, V6. m. db) RER-YFtF, TEFETDS
W2 RCRE YR RGTE Y, R MIFES BT K
210300 ¢ fi, A F105CFAELS min, ARG
65 CHE T2 fHEE,
1.3 #mNE

FHA B HLKE A P i A K it A 9 ) s 130,15
mm AR5 e, &/ . 2. 28%
o A R 5N VR 0 ) 4 i SR FH SR % R B A
ke s 2% &k, 28R HH,S0,-H,0,iH
A, AW IR e A, PUH B Ltk
UAE AW, JOHECRE R A
1.4 HIELNEBS SR

K HISPSS 20.058 13 B A3 A X B 4 547 AH 5C
PEAHT . BN ZE T 2507 (One-Way ANOVA ) LU
N Z T WH, 18 HExcel 2013517881143 4 i 14 54
filfE. €. N PL KRB &R, C: N, C: P,
N:P, C:K. N:K, P:KERAR&ELL.

2 4 R

2.1 FEEYPHFEMBENRIABESET WL

HR2A VR, AE MY M R4k &
AL Rl 418.2 ~564.1 ¢ kg™, FIEN
477.6 g kg''; A FEMEMLEHT.19 ~33.21
g kg™, P H22.39 g kg™ BRI
Bl H0.82 ~2.37 g kg™, FIIEN1.39 g kg'; 24
SHEBIEE N4.98 ~32.77 g kg™, FEHHE K
12.65 g kg ',

WIS E , AP A2k i Bk R
JpilAs R, H i #E s T HAMAEY (p<0.05)
KEFCN, MR 2kESEEN;, 2ASTERU
R EK, B, RGBT, B
BEBHTHMMY (p<0.05) , HAHLEANES
PEECOR, SFMLHAY), Horp I . SRR . B
& T ER, BARARS, WlERAZ G
Y, ABRT DL SRR E AR AR, VAR R B A
K, TR R, DT 0 o B A A R R )
M A RE ST . SFILHAE Y TE 2R & T RN

R TEEYMHEHRIABESE

(T

Table 2 Nutrient contents in leaves relative to species of the plant

[k Yyl B £ XU e
Vegetation types Species TC (gkg™) TN (gkg") TP (gkg™") TK (gkg")
EIN THIAR 564.1+29.1a 7.79 +3.05¢ 1.06 + 0.20cd 5.43 £2.61d
Forest Pinus tabuliformis
L5 446.5 + 17.4de 21.18 = 10.36b 1.12+0.37cd 15.40 +5.31b
Populus 1.
JR 463.1+29.1d 28.25 + 0.86ab 1.34 +0.07be 6.44 +0.65d
Robinia pseudoacacia 1..
HEAR i 487.2 + 28.1bc 33.21 +4.04a 1.49 + 0.19bc 8.42 +4.01d
Shrub Hippophae rhamnoides
S 508.5 +23.2b 28.72 + 0.65ab 1.78 £ 0.01ab 13.35 + 0.66hc
Amorpha fruticosa Linn.
FAR KPR 457.3 +2.9d 7.19 £ 1.21¢ 0.82 +0.04d 4.98 +0.01d
Grass Stipa bungeana Trin.
R 475.9 +30.0cd 29.80 + 12.68a 2.37+0.77a 14.43 £3.23b
Medicago sativa Linn.
TR 418.2 +7.9¢ 22.95 +0.34h 1.18 £0.05¢d 32.77 £ 1.80a

Agropyron cristatum

(Linn.) Gaertn

e Y £ b, W ARNG PR FROR B B EE R (p<0.05) Note: Mean + SD. Different lowercase letters in the

same column indicate significant difference at 0.05 level
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EFEAMEY > B EAMEY > EFEAMEY . A
GREY E RS > AT R Y LA 4
Aot (p<0.05) >Ie AR GRHE DRI 2 A S =
(p<0.05) . &WHRMAAEFHREK, KEHR
AN, M RS SRR N A R UK
K, HEE&THAMEY (p<0.05) . 24
TR R Tk, 2. AREE A
ARG ERINHEAR > ToR > FAR, 2% . 28
TEMFINFEAR > AR S TR, 2HSERAN
B S HEAR S TR

&3 a LLE A 6 A kG v W) 4 ik &
H AL I N 368.9 ~562.3 g kg™, FHEN
443.1 g kg™"'y ARG EMZLIEE }3.98 ~ 22.65
g kg™, M R13.33 g kg BT EAELE
[F150.58 ~ 0.97 g kg™, P }0.83 ¢ kg™'s &

B A EIE R 1.18 ~ 20.98 ¢ kg™, FIME N
7.55 g ke™'o ARVEW AR BRI R, H
A 4tk & w25 AN B, R TE ) A AR S
BN, MY eR SRR VEERRK, HEF
T HALAY (p<0.05) , YWk, SRIF NH|
MEAVE A, WA /N SFR L BA ) i o+ V% ) 4
R B R IA [ E R W 25 AR > Al [ U P v
(p<0.05) > FAMHEYAIM (p<0.05) > HAMHY)
H1E (p<0.05) , iEW2ENAE SRR, Mtk
Yram & RO R, B T ALY
(p<0.05) , WMFAE/D, AETEYI 2B SRR N
itk Wy a5 & R R, TN, AR
SRR SRR o R SOV W e U A A
SUHEBRANEEA . 20N TSER T2k, £
W NEAEY I B i R S TR

RI TREMHZVHRIABEIE

Table 3 Nutrient contents in litter relative to species of the plant

(EE e Yyl R4 LA B L4
Vegetation types Species TC (gkg™") TN (gkg™) TP (gkg") TK (gkg™)
TrA LV 562.3 +45.8a 3.98 + 1.56g 0.58 £ 0.23e 1.18 +0.92f
Forest Pinus tabuliformis
Wkt 418.4 +38.4b 8.07 +0.07e 0.79 + 0.02bed 20.98 +0.20a
Populus 1.
TR 409.3 + 10.5b 15.55 +0.92¢ 0.70 £ 0.03cde 5.36 = 0.06e
Robinia pseudoacacia 1.
AR b 368.9+71.1b 22.65 + 1.34b 0.97 +0.10b 6.19£2.57d
Shrub Hippophae rhamnoides
SRR 438.1 + 43.6h 25.19+0.13a 1.38 + 0.06a 8.97 +0.02¢
Amorpha fruticosa Linn.
A KB 451.4 £24.7b 8.76 + 3.32f 0.74 + 0.28cde 4.97 +2.75d
Grass Stipa bungeana Trin.
R 452.1+22.0b 11.65 +1.74d 0.64 = 0.13de 1.74 = 0.36f
Medicago sativa Linn.
UK 4443 + 4.4b 10.81 +1.13d 0.83 = 0.02bc 11.03 +0.21b

Agropyron cristatum

( Linn. ) Gaertn

e I « brifEZE, R—FIRFE/NG FHRRRERE EMEZES (p<0.05) Note: Mean = SD. Different lowercase letters in the

same column indicate significant difference at 0.05 level

2.2 AEEYM R FEEYESLEITERIFE
2.2.1  REAEYIMFRESETREE RE
LAl LA, AR R i AR Ak 2 T i 2 R A
N:PHAALIERE H7.16 ~22.45, FE¥H A

16.16, A5 ZK N34.19%; P : K AZ k0 H
}0.036 ~0.23, FEHHE K015, AR REZEH
48.56%; N : KILZEALJLFE H0.70 ~ 4.55, “F 1Y
i }92.28, BHEABN65.24%; C : NI
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Bl }14.92 ~ 64.44, FHEH29.60, 485 RZE K
73.17%; C : PSR FIH218.54 ~ 557.36, F
BIE 7385.44, R A HK31.11%; C: KA
JEEIN12.78 ~ 121.14, FMH }59.22, A8 A%
}60.62% .,

BRI, N o PECZR N VDR AR f
A E/N, YBCRRIAEN ¢ PLE W & T . K
TR R (p<0.05) , AS[RIAE #E S A4

AN PHCRIUAVEAR > JrR > BA; P KR
SPmAA R, UKECRCIN, A R, KRESEL OH
i, U, BEMERAEE; N: KILRI D
WK, UKEEER /N €0 NEC I A b A 2
R, HEFEmTHAMMY (p<0.05), C: N
7R SRR, X INITCR &= SRR
IR C: PLERI MMM R K, B
/Ny € KEGRIU AR R, WKE /N,

e Pt WAS; PL: B#; Rp: JIAE; Sbh: KIUEL; Ms: HAE; Ac: UKE; Hre VBE; Af BEWE. RRE/NG PR RN ALY
AT R2ZEREE (p<0.05) o T Note: Pt: Pinus tabuliformis; PL: Populus L.; Rp: Robinia pseudoacacia 1..; Sb:

Stipa bungeana Trin.; Ms: Medicago sativa Linn.; Ac: Agropyron cristatum ( Linn.) Gaertn; Hr: Hippophae rhamnoides; Af:

Amorpha fruticosa Linn.. Different lowercase letters represent significant difference in between ecological stoichiometry ( p <0.05) . The

same below
FEI1 KRR A S A i 2 A

Fig. I Ecological stoichiometric characteristics of leaves relative to species of the plant
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222 AFEMEWHEY LS STREE B HEH&E THMEY (p<0.05) , WkE/D;

K2R LA, AN () 4l W A v 0 1) AR 25 A 40t
SERFIEN © PHOEEIE I N 6.97 ~ 23,78, FHME N
15.60; P : KILZBALTEEH0.076 ~ 0.64, PR
0.21; N : KL E0.92 ~6.71, FI{EN
2.97; C: NEAALIEF16.09 ~ 160.28, FH{E
H}52.47; C: PHASKEFIN292.89 ~ 1096.02,

EHIE K624.38; € KA Bl }20.24 ~
795.31, FHfE KH172.83, Hc: K. P: K
b, C: NI ER R, N PILHIC : PLUAYAE
MBI

HIEI2 R, N P L B v A R A e

%2

P KGRI R KR, BfERz, HAbEY 2%
SARE; N KHEHAEHERK, DKz,
THERRE (p<0.05) , HHEWEESTH
A (p<0.05) , HFiE/; C: NILRAK
MR K, HWES THMMEY (p<0.05) ;
C: PRI imni K, HEESTIHLMEY
(p<0.05) , FHHE/N; C: KILERI ML i
K, HAEY 2R EE .
23 AEEYVHEFEEYHRIBESESKE
TEFHENER
tR4v] LA W, REALY B T A WLk S5

AN R 7 ) 25 A~ T i R AR AR

Fig. 2 Ecological stoichiometric characteristics of litter relative to species of the plant
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Table 4 Pearson correlations between content of C, N, P and K and eco-stoichiometric characteristics of the elements in leaves

N:P P: K N:K C:N C:P C:K
AR TC 0.274 0.324 0.554" -0.112 -0.001 0.227
A TN 0.854" 0.009 0.582" -0.9217 -0.936" -0.513"
TP 0.490" 0.033 0.341 -0.662" -0.781" -0.400
EHITK 0.352 -0.804" -0.528" -0.408" -0.258 -0.779"

HENote: * p<0.05; *¥p<0.01

N:P, P:KREIEMKE, 5N KEKEEFMC M1 ST LA, AN ) 48 0 B 7 G T ) 4 ik
(p<0.01), H5C:NIt, C:PILERAMNK, HHH  HN:P, P:K., N:K, C:N, C:P, C:K¥
KHEARE, 5C: KWEIEME;, MY 2E 20 HX%; MEDLSA SN PR E 3 IFEHK
EN:P. N: KERBFEEMHL (p<0.01) , 5 (p<0.01), HC:P, C: NEMEF ML
P:KEIEMX, 5C: N, C: P, C: KERENR (p<0.01) , 5C: KERFEHAHKL (p<0.05) ;

X (p<0.05) ; YR EEESC N, C: PRI MHEWEBESC [ Objective ] PR B EFRAHK (p
BEAME (p<0.01) , 5N : PREBFIEHL (p <0.01), 5C: NERBEHMNML (p<0.05) 5
<0.05), H5P: K, N: K, C: KEIEMX; #¥  N:PRIEME, SHMEGHC; HEYaes
RSP K, C: Ko N: KEREFOHL (p SHEZEHEAME, Hh5p: K, N: K,

<0.01) , 5C: NIERBEFERMHRK (p<0.05) . C:KEMEENRMX (p<0.01) .

RS EYEEVRABEIESESUFUHEFHEMEXNE

Table 5 Pearson correlations between content of C, N, P and K and eco-stoichiometric characteristics of the elements in litter

N:P P:K N:K C:N C:P C:K
2fRTC -0.070 -0.282 -0.280 -0.204 -0.214 -0.261
2ATN 0.783" -0.305 0.098 -0.659" -0.737" -0.412"
AWETP 0.318 -0.252 -0.103 -0.414" -0.602" -0.291
SHITK -0.191 -0.661" -0.774" -0.319 -0.450" -0.534"

HNote: *p<0.05; **p<0.01

3 ¢F ® PR A E R TR, b R R
T T AR Bk (464 g k) HY
3. FEEY A EEMREABRESETL PR, TR IR R T VTR 2 32 R i

WYENRHAE S RGN T RS, EHEAR ARG E450 g kg ' BRI HLIX
Gt R EE IR, B AL B, B 3SSPRII LA H4ST g ke T L HHETX
ST R MYV K R B TR E SR, O TR RS R B THARE Y, R T
W K AT R R AR TR L R PRI R 5 BE499.5 ¢ kg UYL AR
BEGPHERE TR E TS, mt B R R R R s R 26 AR B
P %t SR BE AR SR He iR L R YE AEE438 g ke AL PE A IAAARTR AR B B A
WIS R4y, FIEFAVRFIAARI AN, ok 447 g kg 1, (EIR TR AR 4 b 5 R VA AR DX A A
WA R AR T 0 Y RRE AR AR EES34.1 g kg L KRR
BRI 75 A0 RN B DL AR DI A T MR 2 B S R A, A T 3R R
FHRCRIAFAE 2 S, ABFSEEW, 0 IXE8 iyt B0F, RALN T, BEUikRm s KR Tr
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W RS, IIPUESIRE R, i T
KREREI I, 125 35 40108 BRI 25 35 43 A R 2805 (0 15 o
AR B A R s, BB DK AA R BR 11 B R RE
e

T4 I H U 72 s 5 T A Rk 20,1
g kg™ 2 RE MY AT S 20,24
g kg TP AL T VT R B 30 Bl 4k R A
A B 16.06 g kg™ 110 DK BT 6 5 11X 5 5 A gt
FURI H R A 10,65 ¢ ke 20, (R T 4R b e
HSOFN B A AW 5 124,20 g kg 1P R
1™ X7 SR 42 () 115 3880 — 348 4% [0 8L 400 LA %
RV V0B, YD R R R SR, (H T L
R E R I, EV IR R FAEK, R
ARRT L AT 8 v i B A e R AR ) R 1Y AR
T3, R TV A B A B S
S0 A3 RURE 4 LA v AR P B R AR T
B XA IREUK T, R B A i S AR T AR
KT B AR 1.99 g kg™ 1T 5(1.80 g kg 2L
B E R AR T LS g ket AR
Tt 7 BT T VA M X AR R A 1,74
g kg ! YL E AR 2 ST R WAL M B A
BRI AR — B0 AR T S I90% L 1 1
RO Z R [ TURTEY et 2 oh i 3 40 R 7,
IF HL 7 0 AL 2 B 0 Rk 0, K i
AR A0 4 3t o 3 e 755 5 XL 2 g 0 A 1 48
TEREAE HLIR IR SN, 43 G332 43 7T R FVE A
b T HAt i X A AR L R R A
b3 S X Bl A O R P L B X 3R 2 KL
A FTRK LR AE A 6, 785 b E L o
i (I T R R KA 56 2 R R e
RS IR SR I % I Ml X B O ARG A K
Z BB R

TR RS Y5 0 F SRR 5 S AR ) R TR
B I X, MW R AR RIS 2 WK SR A R B AL
Bo. ML Eseh, BREFRAEITA . BIRAS R E
T, FEARK . WA S EAR B B AR A
B TAGTEY 1R R A R 4 U PR VR
R 2K TR F2 40 iR B L 8 rh 2, S2BL T 3745
{9 FE ORI L ARG e 3 A ] g 24 A
T, AP R B S R TR,
WESE T 1R PiE . MEARMZA . BEa e TR
A, TR AR 1 R A o 2 0 B S
PR IR AL B R T HAL R . B

RN FEUEFEAE, MRk, A, BFREUA
MUSTE AR, WahtEZ . FRfEm YK
GysedperR G AR EEEMAER, ALY B R T RE
JIYE R P o ARG 0 N [ A S TR A
Pt R SRS R, ORI EIE X N R
B RGERIRE , ARV B [0 7K 43 19 5 4 A i
Z, R 2 U AORE X 22 B AR R B S R
JIRUK S RE S Y BEAAE A
15 T IR A AR, 158 B R AR 1 10 Tt 2
1 T IR ARRFNRE A M
3.2 AREBEHLBEYM BN ZSYHESLS

TEFHET K

RORV S AT W A K o R v AR w L B B T
%, WHEYS IR P L T A
M BN PR AR AR B BRI 35 4 ) .
HAEN « PLE R L64E iRl 9 AE K 32 A/ ko W B
WG AE, N @ PlUR T 1632 PBR I, /NF 145N
BRI, AT 14 ~ 1600032 ZRBE L R BRI . AHEGR &
I8 Fh L A W 7E 4> AP 1k Uy 1 R I AR B A
W > BANY > A AMY .. A . 2T EY
FHNFEA > TR S oAk, T ERINTEA >
WA > 'R, FRAHBEN : PHER/D (14.68) , H
UORHRA (15.44) , HEARN : PHi s (18.86)
FARMIFFAWEN : PEEINT14 ~ 1620,
YK F R A MBS R R . #EARN : PILRT
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Ecological Stoichiometric Characteristics of Leaves and Litter of Plants
Dominant in Heidaigou Opencast Coal Mining Area

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

(2 State Key Laboratory of Soil Erosion and Dry Land Farming on Loess Plateau, Research Center of Soil and Water Conversation

and Ecological Environment, Chinese Academy of Sciences and Ministry of Education, Yangling, Shaanxi 712100, China )

Abstract [ Objective] Carbon, nitrogen, phosphorus and potassium, being elements essential to
plant growth, play important roles in the growth and development of plants and functioning of the individuals.
Ecological stoichiometry is a discipline integrating the principles of ecology and stoichiometry and studying
energy balance and mass balance of multiple chemical elements in living systems, and can be used to analyze
constraints and consequences of these mass balances during ecological interactions. [Method] This paper
was to characterize contents and eco-stoichiometric proportions of carbon (C) , nitrogen ( N) , phosphorus

(P ) and potassium (K ) in leaves and litter of eight dominant species of plants, i.e. Pinus tabuliformis,

Populus 1.., Robinia pseudoacacia 1.., Hippophae rhamnoides, Amorpha fruticosa Linn, Stipa bungeana
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Trin, Medicago sativa Linn, Agropyron cristatum ( Linn. ) Gaertn, in three different types of vegetation
(forest, shrub, and grass ) in the revegetated area of the Heidaigou opencast coal mining, Zhungeer, Inner
Mongolia by means of field surveying and sampling and in-lab analysis, and further to explore relationships
of plant homeostasis of degraded ecosystems with vegetation type and NP limiting rate, in an attempt to
provide some proposals for rational combination of plant species in restoring and/or reestablishing vegetation
on the Loess Plateau and some evidence for perfecting the theory of eco-stoichiometry. [Result] Results
show that the content of C, N, P and K varied in the range of 418.2 ~564.1, 7.19 ~33.21, 0.82 ~2.37 and
4.98 ~32.77 g kg, respectively in leaves of the plants, and in the range of 368.9 ~562.3, 3.98 ~22.65,
0.58 ~0.97 and 1.18 ~20.98 g kg™, respectively in litter of the plants. Among the eight species of plants,
a decreasing order of non-nitrogen-fixing plant Hippophae rhamnoides > nitrogen-fixing plants > the other
non-nitrogen-fixing plants was observed. The leaves were higher than the litter in content of total carbon,
nitrogen, phosphorus and potassium, especially N content in the leaves, which was even slightly higher than
the average of the country. But the P content in the leaves was lower than the average of the country. Among
the three types of vegetations, a decreasing order of shrubbery > forest plants > grass was found in content
of organic carbon in leaves; an order of shrubbery > grass > forest in TN and TP and an order of grass >
shrubury > forest in TK. Eco-stoichiometric characteristics of C, N, P and K in leaves and litter varied with
species of the plant and the ratio of N: P, P: K, N:K, C: N, C:P and C: K varied in the range of
7.16 ~22.45, 0.036 ~0.23, 0.70 ~4.55, 14.92 ~ 64.44, 218.54 ~557.36 and 12.78 ~ 121.14, respectively
in leaves and in the range of 6.97 ~23.78, 0.076 ~0.64, 0.92~6.71, 16.09 ~ 160.28, 292.89 ~ 1096.02
and 20.24 ~ 795.31, respectively, in litter. In terms of N : P ratio in leaves, the three types of vegetations
followed an order of shrubbery ( 18.86) > grass (15.44) > forest (14.68 ) , indicating that P is the
major limiting factor for growth of shrub plants, while N and P the two factors limiting development of forest
and grass vegetations. [Conclusion] It could, therefore, be concluded that for revegetation of the area,
shrubs are the priority choice. All the findings in the study may provide theoretical and practical guidance for
restoration and re-establishment of vegetation in the Zhungeer Heidaigou opencast coal mining area.

Key words Opencast coal mining; Plant types; Leaf; Litter; Ecological stoichiometry
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