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Table 1 ~ Soil monitoring indices in Muli mining area and analysis method
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Fig.7 Characteristics of total nutrient content Fig.8 Characteristics of available nutrient content

in different soil types and reconstructed substrates in different soil types and reconstructed substrates
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225625, M oNop Ne i E o w oy L ol B B B

20.45~43.79.60.42~178.26 #11.96~7.42. &9 firw, HE iyt O emmE milit LM BL ERE
HEC/IN I C/P 19 5 BB AP 1R BT (P00 o s o e A 50 S
B Y 2 R AN (P>0.05) , AR S +- 4 2 [A] Fig9  Characteristics of ecological stoichiometry
N/P 2 5 1 AR B 5 (P>0.05) s T M 38 C/N 15 26 4R 36 15 15 in different soil types and reconstructed substrates
BEMZER (P05, 5B+ 2R M AHE (P>0.05), C/P5# + 4776 B & 2% 7 (P<0.05), 5
FMRFEZE A (P>0.05) , N/P 5P R HE B AE7E W 3 M 22 R/ (P<0.05) . AN[FIZR AL +3% C/N.C/PN/P
SF- 2511 25 5 T L A > e e v VA > i L B R SR AR A R R . EEA 3 /N B R A v A
e Ll A 43 0 N T 4.39%260.73% , C/P EE ) v 1 3 Ry L B A 45 40 0 i T 11.88%
275.11% , N/P Eb 504 3 2 = 3 R0 vy 1y ) 38823 S48 0 T 2.809% < 19.31% 5 B K4y +3% C/N EL i -+ RIS 3%
I3 ED T 14.34%.33.02%, C/P LU - AI=EAR 3853 82D T 24.98%7.36% , N/P LU A=A 36 43 i) 14
0T 45.12%41.75%

3178

3.1 TIEHE K pH 5200

158 pH 2 MR H IR AEE TS VAR TG S () B R 1, 5 S AR MR VR 2L % 2 R 1
BRI, 8 e 5 e TR LA X AR 218, vy L B R A R AR AR S5 E R A R
SRR H 20T 6.0~7.5 Z [ED"L G HAEYEK . SR, A BA™ X A4 I 1) pH $41EH1E 8.24,
SISO, R AL F A B R A (pH>8.5) , B B ) YA 2 R iy 1L B e b oy R R T 27.759% F119.28%
B A% A 1y T AR L AUV (pH=7.9) 5 35 B8R JE il (pH=8.0) ¢ $i 5l - 4514,

H AR KA N = 7€ X 35 pH 32 BET IR 5 52 6 2 0k A% A B~ Ay i 4, T A R B B W46 pH B



HRFERME, S . FRIRGRERET KEMLEMF A FERL TN —UFERET X A6 9

LA S R s . K BT X R CEAR S R R, i 3 IR A S R A KRR R 2 R i
A, FECR AR B LI pH 5B LR AR E A ERIEE R RE, ULIE TR W T
BRI o ALV A LR B A4 75 S 7 T i e iR LA A X AR50 5| /S pH T ™, R W R T M 2 X
P L HERRAL I = T R R . EFXZ R, PRI LTS B AR in IR VA 2 o i 30 R vt P Tt e e 3o
P05 S8 TR 1 Bl A R R, 3260 eI pHLs AT 5, BB ML B i 5 AR RIS B 1Y 0, 1 3R 70 A PR LR
SR ARE = A A 3 SR S R A, HE 50 T3 pHL ) 3@ B 7 AR . JE S8 R T RE RN 5% #4435 pH
(R 22 M, 4 DABR OB « 163 2 IR 45 o R FRDAS M TR 4%, DALR B e kA2 ) KSR b

3.2 g E K L5 AR

T R (EC & R KA & B EE AR, 5 Ca®t Mg (K45 Eh 5 B 7 F 5 2% U1
K, W HF R BB RERE . EC 32 T3 VIR E KA Eh A A HUR AR RS2 I R,
i R S A KR O SN, 5 R R VR B S L e - DR TR L A I B, 2h o B
AR, EC I JERFAEEURACE A AT X R AR I3 Sl 5 H AR —, SR, M L EC FIE &
15 546.92 pS/em , 43 ) A B ) Y LR L ) R 2.64 5 81 3.97 £i%, RIH E M B E IR T T I E K
o RN RAE T I BRI P T g A A B B X A R EC HHIE R AR, E R E
5 H SRR L L B B AR BR A K

MRS RIS FRIER A Z B LIEEC T m B ER . AREF X ERIEEC HFIA 7 088.89 wS/cm,
1M 1+ EC(636.50 wS/em) 55 H 14 T4 4200 , B4 T 18 EC BE RIS BR(1K 92.28% , B0 i - B4 41K 14.07%, 1t
AR FETTIR T KBB4 k0 (BIR A G MR RN B3« R itk , S A 3 EC 4 R AE H 3T 163.60%~
297.44%, #7 RGN B . F7KZEXF EC 1 5200 75 47 ) OG0 « 24 L3 5 /K 2 AE 15%~30% [X [A] I
EC 5 &K HUr Ul 2 42 PR IE ARG 1 Z R 5 AR 2™ . K LA X E A L3P 5 /KR (37.019%) @& T
ZHURIX ], EC 5 & /K2 8 835 TN G, J5 E T80 & /K 3800 n) i 1t 36 35 i MR/ E L TTT AR EC.
BN, R A X - e g I B EC 5 52 5o, SRR 4 > V04 1 > b 20 EK B X A 3 DRy
Wk £ 5, kS SR, BT R 25 BC [ B R .

1 EC X LRI A A Th e BOA W TE U R0 . 2 ShiEid s nT R T IS E I, TR LR 43 o ad , #ff)
TR A 5 Tl 1 S TR AR R 0 9 43 R K a0 IR A, 7 BB 5] R AR B R R, R R e
B 39 R W R A v S S 1, A BRI A AR K I EC BUE , X T =260 X AR SRS HEE 5 & L3R 1k
s A BRI S SR .

3.3 BRI BH B A e B RS

FHES 722 e & (CEC) 2 M & TR B VLR & G BH 25 777 73 (K* WNa* \NH. 558 B8 1 (1 S8 4 4 , 7]
I 52 T A ALBT pH FHZE A SE BRI TR 5780 e i e € B ] 1438 CEC AR MR AR (19.68~74.33 emol/kg)™,
Forr AR B X B vA R R & S A LR VR IR 2R 2, CEC 31 IA 41.63 emol/kg, i LI # ) 1= CEC 3{H
o 18.37 emol/kg, AT 13 Ji [F] 28 - 3 IR /K P20, 84 133 CEC(23.90 emol/kg) A T 2R 5 A 32
[, S AT ) v 3 b R S T v Ll ) e, SR SR AR RS ) O e sl i 3 4 AR e Ll e
FHEG T2 il o, B4 33 CEC B £ AN SE AR 38 73 0 FRAIK 11.15% H136.27% , BE A T P 1 241K 42.59%
YR AR RS EAIHA NURT (v B S ECEC R %, MR¥E 4 [E 258 R -3 A 4y bsife , KA X
H LI CEC AT = UL b, SRAESE phiie 7745 s H-5 75 5805 J5 TV 4 B CEC (23.27 emol/kg) AHIE™,
A V8 A 2 AN FL PG B 1L 148 (2.37~18.88 cmol/kg)™, 7E i FEH X b T3 7K -

CEC R/INER R 3 e Ak L 2% TR APURN SR T 670 Py 8 B, 52 B BT A LT 2 = 386 ™ P A R S A
Wik R R . KRB X FEM L CEC 5 SOC AR L ia sk —8, X 5 Z Ht Fu 4518 — 5™, FiR



U HER2TE 202646 % 3 MRE36H)

BN I 2 R R, FUE B SOC, W] /K AR K B 07 Fi £ B R AT, 800 e A 2 T IR B 57 o KT, Ay 1 3
CEC R T FEf) v £, 3 B RIE T X E A e e — WK AF PR, MR TE O ROR 2 . A
LB R VAE & LT % . FE A gt 5 33 CEC B 1E 1AM HEE ] - — D5 10, A Tk A2 T PR A1 R W7
T ek RO A IR R 38 5 3RS AE ), AR B RS B IR BRI B s 55— 7 TH AR FR W B oA SRR T8 )
NGB B IETHA N & &, BEM N CEC™. [H bt m 2 X A B E 4 RFfa e CEC [ CHEAE T Ik
MR E SHENUR AR R . @Rk B IR R IE HTEY &m0 £ LEM, IEIE AN R AR,
DA iE IR AR A WL 2 AR BT B PRBEHT X A 75 RS R I T RS
3.4 B AL A HLAK Y 5

THEE MR (SOC) & RAF L IEIEREAL ) A% o b , BRI S AR 7 07, HAE A BRI A 3 i
B AR XA R A K TR, AR RS, R SOC B R . Hodr, B A AR+
BRI 3 7K IR 355, SOC 1T IA 100 g/kg PA b s i L B = SOC Ab T i J5 [R] 28 3 1) R AR K P LAY
13 SOC 115 92.08 o/kg, SH MR L IL R 2R, B R & T m il 5 1, R SOC /K- 24k
R X A MU T4 4 A8 R R A R A R AES, A R SOCTA B F B K R —
SLRFRIEN 1.34 5 (2D BT HERE M SOC & F BRI FEMRIEMHAN . FRIESOC BE & TH
P, M 1 SOC 5 E M 3T . FE A 3% SOC B 2F AR HE PR 25.72% , 50 32 181 19.26% , i A =F
BRFEE SOC 1 BRIR TR A J5 B FiRe , (B4 5144 358 SOC izt iy T8 oA L f o M EL i s
JiR VU I B 2 & JE A P8l L3 SOC AN N 27.77 gfkg™, A LA X H A4 3 SOC /K~ 7E =y 260 X Hp L
AEERH . = E R SOCEME EH T HR 0 N IR 78 R B &, (e B A B AR R AR, oo LI
NER ) G

TEBE T SOC I 4ERE 51 THEA IE 17 SO . MM RVEPIAE L3R 2 00 i v e e A WL, (2 ik
ASWE RIETE . ARG XE L SOC B O RE 2 B 402K HE I FE R FEE SOC #E— P12 15 19.26%,
K451 5 T HIE Boruvka S A — . (EAERIZE, BT SOC BT S M E T AKCE, HE
FRE A T G0 . TEER A I SOC & T K HWIAR 8 558w 4k, 1 254 138 SOC = ZLIH T 4NN, Y131
WA T R o S H NN 5 X A () E R 5 CF LR 285 it P o o 7 =0 5 58 B il RN A% L
EORIKIAEEI , LLIAG SOC M RFEEF R SR WL, im0 XA S B R IR IR %04

R2 HERHEESRSERITE

Table 2 Soil nutrient content classification and abundance and deficiency standard

% BF*E i B2 ez AR S
AR (glkg) >40 30~40 20~30 10~20 6~10 <6
AR (g/kg) >2.0 1.5~2.0 1.0~1.5 0.75~1.0 0.5~0.75 <0.5
247 (g/kg) >25 20~25 15~20 10~15 5~10 <5
AB (g/kg) >1.0 0.81~1.0 0.61~0.80 0.41~0.60 0.20~0.40 <0.2
i 2% H.(mgrkg) >150 120~150 90~120 60~90 30~60 <30
i% 2 A% (mg/kg) >40 20~40 10~20 5~10 3~5 <3
% %47 (mg/kg) >200 150~200 100~150 50~100 30~50 <30

JE pH>8.5 A iR A 5 7.51~8.50 A 53 AutE 56.51~7.50 4 F 1 55.51~6.50 4 B3 B M 5 4.51~5.50 Fy BR M 5<4.5 A SR ER M
Notes: pH>8.5, strongly alkaline; 7.51~8.50, weakly alkaline; 6.51~7.50, neutral; 5.51~6.50, weakly acidic; 4.51~5.50, acidic; <4.5,

strongly acidic.
3.5 IR AN A TR A IR R

TIEA R IR (NP M AL P s, BRI AE KR T SBEE S . LR
BTN VATl CTP) A4 (TKD = J5 TH 43 Bt 558 T35 1 35 40 AL

TN & T3 L5 D Rl R Ax , F E BT AL AR B 5 0 -7 . 7 76 e i vy 28 2 ) [X PRI



BRPER M, L. ERGEEEERET KB AL IE N 5 R T —— Bl Bk B K 1L

T BR 118 ML 20 R, 2% J2 393 TN 3% 38 55 75 (2.5~10 g/kg) , Fo b #5477 % 7T 34 8 o/kg LA BP9, K HLE™[X
T IETIN SR MEE LR, RS TRl s f, R R IR e . EW I TN L4
146.03%, 3 FH AR 25 o 58 99% DL 2 Z Kk A WL 40 i, B A LI TN 5 SOC 2 8.3 IEAHG, X 5
W2 KT m AR L IEE YR SRS BB A I R, e BN & R TTIR N 2 (H
HRY I TN H RS TR S, rTRe 5 LR AR O . A EL T e R X AT A LB S+
HETN 0.3~1.4 o/kg"" PURRAR A A T2 FH TN A 3.73 mg/kg™ , R BT X EE 4 358 TN /K7 i 280 X
HAL TR A AT o ¥ 1 TN & B, A R0 2 A 5 R, ™ 2 T 8 E A0 FE T TN [ 4

TP T 25245 T LI BEBT, AL SE M AT 55 o 75 98 e i ey FE ) 4 TP 2 1E 0.43~1.72 o/kg Z [A]*,
AR BT X P 5 AR 3% TP & & A T 1% 30 B 1) e IR P, B A 3% TP K v T R AR g, B A
116.28%. 7558k i J5 A [ 3B AL 2 B 138 TP 4 0.78~0.94 g/kg!"?, R LA™ [X B #4138 TP /K7 5 2 FH 24 a0
Moo FRVERL, LI TP IEANRE 58 AR 2= L KT, DR B B v 1 | ) (8] 58 AT RS 14 55 1 Re 20 AL
Wk TR E R IR A N A REFE A A AT IRIE S o 24 TP R 0.5 g/kg J5 » HERAHE P~ 20 AN B B, R
A DX ) 1398 TP 3MEIA 0.93 g/kg , B8 % BRI, 1A LE% R 0 vl i R A AR KRR SR . (A 38R 2 TP Bl iE
B 2B A A PR 3 S ek B i R AR B 4 R AR KR IE AN AT, DA ERERE RO X
TP ™ #H 755k(0.43 o/kg) , 2 = FEH X [ ARA 25 W S 10 BR 1) BT 7, 0 230 3o A4 i DA 2 1R o

TK 3 BoRUE T EE 0 VA, BEE S B E R BN & . 75 98w 5 e € L ) 1 438 4 4 52 p b BRI
SO N 35 AR MR AR, AR A X P 2R A 35 TK Ab T 1E 8 Y6 B, A T3 TK & & TR A4 13, s+
PEH 10.09% , B H A V2 4215 35.68% , RIAE M HIETK S EAER £ 5, BAE SRV v EYEK
FRELFR G MIRE ST o A HLAT DX AL 1398 TK 1 B = T 75 e e SR v FE ) 139 18.0 k™, HE LB E
ZE 5, YL R R E AR AV T BRI E A TK B B A R . B R AR B AL B
AR BERIIER . S XBKEREERAKE, EEWEYIESH MR RE R Rim, #HY+
AR RR A S5 M A RRE , B RN RS AN PR 5 T SO I I TK S PR 5 AR K 5T X A L g
TK &2 MBI, SR o 7 A B B A8 el ()8 2 Rt , (R B AL 473458 TKAA BT 7t
3.6 358 E AL K AR TR 43 TR R

HFR S B A LU AR /N, AR A] B AR )R ST RS A R AE I R T I OB R AR . T
i v FE ) R A AR A T, UM = IR R R U R R X E A T AR IR O
SRR AR B AR K R O ETR 43 St RS M AR 2 OC EE

HBCA AN EZRIFE T AL, 3200 03 1 A K B S e s e 225 o 1y 8 XA IR 30 ) A AL
WAk, FEAN F R, A A X A 3 AN SME N 0.29 grkg, B3 T A EE L, 5 m B f L4
S, R IE M EUKF CBR B Al H ) 1. B T AN B0 L 5 190%, 3 TR . B
32 AN 5 TN.SOC S H 2 35 IE A9 1, 75 4 ANY 0.10 g/kg, AS A4S A A6, ™ S 1 398 o Fg 1) Db T4
JUE AR B [X B A 38 AN AT /K, S 3 Y AN AT AR B iy A2 K 75 R (B i 2R IR A 81 S U LR
WA F 85, K 7 S A HLADRH R S N A K R (e 3E R 1k, AR RF I ERE

K (AP) 3 R IE T LB IS A A HUBEA AL, JOT B PESS RPN B . 75 I v FE L )
38 DR RS R, R ) 7R R L H AP A AU 2 pH RN VR BUE FH RE A B R . R BT X EE A 3 AP
B3 T 2R AR R, R A R R 867 %, B 4 R 383% , R EMUGEN RIEIRTE T AP &
. AR, A I pH i (I1E 8.24) , 24 pH>8.0 I 1 5 5 45 T B Mk T 1k Wl R A5 0700 » PR AR AP 76 2K
PERT AT A A R 45 AP X S AT AR, PT RS s pH AEE T B [ A A . [RIEE, Bl 2% A4
HE D LA VU, AR TR K EM . AR XA TZ G X, R 2 LI 5 2 R AR i m
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AP . R, RishaS Wl AP & &, J RN SR B AL, (5 75 8 e il & BB 5] AR E 8 97k . i SRR
HE B A A B ST i A i S

SR CAKD BRI T4 7 U AL , 5245 HLITE pH K AERE b2 o, 5 5 v i v o8 ) - 38
RBEE &S89, AR B . RES X ENLEAK S5m il dm L ir, B e T rapEt, Hic
TR —Rhr e (8K, 582l R g R, C R AN . ¥ AK AN 0.58 g/kg, =i T E A
T, X ST XA SHEE AR, WIRRY, SRR S, KR iR AK R 2 B 5 B AR,
{H HE g 3R PR 250 i AR e, L R K AR b LK, WA A F AT e S BUR I AK R, S5 AR N
SRR X AK B MR . 7EANE B IX 8, 4 0 A 3 Al R 47, T2t FH A I
3.7 F IR HI A 7

TR A S B LT R R IR S AR L S AR A AR K PR A R, S8 o b e FE R A SR A R S E
TIRMTF R TR, AT IR LGS M PPl B R R A

C/N 5 34 MR 23 i Rl S b, 785 /N Bk E T L2218, FI T A HLR B, 28 m X R IR
H, A HUBR 2 i w18, C/N B W Ry, 27 13.56~28.71 22 [8]5, A B4 [X 8 #4358 /N 55 5 fm) v 3 =
JUFETEZER], BYm T 4 435 (12.30) 14 Bk FEH X (17.2) (1) P S48, 26 W B A L3 7E N T it
TP I R 28, A WL RANAE 15k, TIRAR TV ThREE o . A 135 C/N B 1 (24.13) R AR 3%
(30.86) 359l FEAIG 14.34% F133.02%, 16 BIH™ X 75 5 F 0 L35 FE g S RE s s iR it 7 MU o AR
FREIR, C/N [R5 A R T F2 536 1 5 ) 1 5

C/P ] i & T I WE KA R, 24 C/P /T 200 B, A5 R T WL 73 AN 2 B i . AR L X E A 1 438
C/P & & T LB fy e, 5 R yE 3 L1, FLa T b b 338 (52.7) F1 A B3R AR AR 145 (819 173
BB, 3% B B ) - 438 5 ) A AR, B8l 0 AT B v, B R IR [ s 77, Be 8 AR AR KR ik T
W VR P ) B R o R 438 C/P B0 1 (132.20) P& A% 24.98% , 552 “E AR 35 (107.06) F#AIK 7.36% , 1t TR &
LR R AE A A P A C/P i) B B BB T R . TR B /P B R RUE WA iR A B R T
B NI U A B 2 B, TR R 2R 3 4, N ORI I (A N P 4

IN/P &5 A Sy WA 2 A A 3 R v T 7 R St IR ) e PR BRI A A X A L 338 NP S {E A
5.50 , W 1 T o [ Bl b - 38 (520054, 82 2 v T 4 (3.79) RN E AR 25 (3.88) , 5 B ) v 13 1= (5.35) Rl vy 1l )
(4.6 1) T3 75 5, 35 IH FEAA 35 I AR M A KRB e stk AT T R SR Y . AR I
A= 1] 25 NP P T 388 S, TR BE K ST A PR A, SR B N . SR T S, R BT IX
HIE, BB B R E R S, B I A BRI EUE B R ), H NP IR BAG P A KR EA S
SRR 53 PR A

4 451

(D :FEE MR E SR 75 A TR . A8 pH 2 2555, EC R E TH &, 2hr BAEUR
B 9 H s BH 28 A8 4tk BB 5, DR AE RE ) 45600 BOER I 350 43 v Ll B ) 2 SOC & B 32, 00t i € X ) Y %
THE. H¥E LA, AR HETE TNV TPV AN AP b 242 T, {H7E pH EC.CEC.SOC.TK % AK 75 Tl 3545
bR, B m & sh e — B AR L8 7 HIR MR R S b g

(2) AL 4 i FOHUR 7 B AR T T R R R VI T SR o TNLTK TP i T J A 358 (R B 5k
e pH B2, B3R E AR R [ L REA . AN T PR A L3 A], AP35 A R T i 3 (B0 %
B s AKGZ 1 B K — R brift, 58 20 S ST R R B 2B TTRE L E R
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(s RF AL » B B Al A SCHE R AP, o S 398 A (R 0 B

(3D LR A AR IS AL B e A W 28 B T, 35 3 R IRE , FAT S 10 EC RIS (VI BH B 122
BbERe. FHRIEE S AT E LI RFFR G CEC IR EZE R . AR, =S 7E pH.EC.CEC.
SOCTK 2 AK [ eS8 BURAT IR, H. 338 5070 150 o K SUIE 7 4454 BRTE AR /1) 4

(G E AT AT R IGE T G2, BEFHIRERIFRD P, C/N.C/P.N/P RS ERA Y2
ST A IR 20 B ) 5 B g 398 A T o 1 [ I R [T 0o (BT ER 0l v A AR R R
B » Ji 52 NN i 50 28 DN 5 385 P58 A D TS W AL S QTR A 2RI B K

AT AR BT X A A R 2 O T R B A AR, TR VYRR AL S IR R B TR
TP IS RIS . B A 84 97 45 (TN TP TKO 3534 B st T J7 AR 887K 7, vl i 2 AR S B )
SRR 7 55K o AH 33 ER 200 5 L 38 73 P A o508 A PR 1 il R 5 5 AL, 9 P T R A AT 75
AR SR BRI S5 IEFE AN 78
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Chemical Fertility Characteristics in Reconstructed Soil
and Its Evaluation in Alpine Open—Pit Coal Mining Area on the Qinghai—Xizang Plateau
—A Case Study of the Muli Mining Area in Qinghat
XU Tai'* E Chongyi** LIU Cong'? ZHANG Yaozong'? ZHANG Zhuo’

(1.School of Geography and Planning, Longdong University, Qingyang 745000, China;
2.Qingyang Tech Innovation Center of Remote Sensing on Soil and Water Conservation and Desertification Control, Qingyang 745000, China;
3.Key Laboratory of Tibetan Plateau Land Surface Processes and Ecological Conservation (Minisiry of Education), Qinghai Normal University, Xining
810008, China;
4.Qinghai Provincial Key Laboratory of Physical Geography and Environmental Process, College of Geographical Science, Qinghai Normal University,
Xining 810008, China;
5.Kizilsu Ecological Environment Monitoring Station, Kezhou 845350, China)

Abstract: The alpine mining area ecosystem on the Qinghai—Xizang Plateau is fragile. Open—pit mining causes
soil structure destruction, nutrient loss and functional degradation, posing serious challenges to ecological restora-
tion. Soil chemical fertility is a core indicator for assessing restoration effectiveness and is of great significance
for achieving ecological recovery in mining areas. This study took the Chemical fertility characteristics of recon-
structed soil in the Muli alpine open—pit coal mining area in Qinghai as the research object. The soil samples
were systematically collected from reconstructed soil, meadow marsh soil, alpine meadow soil, and reconstruction
substrates (waste slag and sheep pen manure) for measuring pH, electrical conductivity (EC), cation exchange ca-
pacity (CEC), soil organic carbon (SOC), total nutrients (TN, TP, TK), and available nutrients (AN, AP, AK) of the
different soil types. The ecological stoichiometric ratios (C/N, C/P, N/P) were analyzed and the chemical fertility
characteristics and its influencing factors of the reconstructed soil were evaluated through comparative analysis.
The results showed that: (1) The reconstructed soil was weakly alkaline (mean pH 8.24). EC was significantly el-
evated (546.92 pS/cm), indicating a prominent risk of salt accumulation. CEC (23.90 cmol/kg) was between those
of the native soils, and SOC (92.08 g/kg) was not significantly different from that of meadow marsh soil. (2) Recon-
struction measures significantly increased TN, TP, AN, and AP compared with waste slag, but showed limited im-
provement in pH, EC, CEC, SOC, TK, and AK. The waste slag exhibited extreme characteristics of "lack of nitro-
gen, poor phosphorus, rich potassium and alkalescent", which is a major obstacle to natural restoration of ecosys-
tem in the alpine mining area. (3) The total and available nutrients in the reconstructed soil generally meet the
initial demands for vegetation growth as a whole, but phosphorus availability was constrained by high pH, and po-
tassium was mainly inherited from the parent material of the waste slag (the AK content of waste slag far ex-
ceeded the national first-class standard, suggesting reduced potassium fertilizer application). (4) The ecological
stoichiometric ratios (C/N, C/P, N/P) tended to be reasonable, and the soil had strong potential for carbon, nitro-
gen and phosphorus sequestration. In summary, soil reconstruction significantly improved the chemical proper-
ties of waste slag, providing a favorable environment for nutrient cycling. However, the issues of high salinity and
limited improvement in some of the indices need to be paid attention to.

Keywords: soil reconstruction, soil fertility, meadow soil, ecological restoration, alpine mining area, Muli coal
mine
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