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Soil nutrient and ecological stoichiometric characteristics
of three different vegetation types

Gao Zhiya'”, Li Huan ', Chen Weifeng', Qin Chuan', Ding Bo'** , Peng Xuemei'

(1. School of Biological Sciences, Guizhou Normal colleg, Guizhou 550018, China; 2. Key Laboratory of Ecology

and Management on Forest Fire in Higher Education institutions of Guizhou Province, Guizhou 550018, China)

Abstract ; Taking three different vegetation types of soil in Wangmo Beipanjiang National Wetland Park as the research ob-
ject, the soil nutrient and ecological stoichiometric characteristics of different vegetation types were analyzed to provide
technical support for vegetation restoration in fragile ecological areas. Soils of three different vegetation types ( arbor forest,
economic fruit forest and grassland) , were selected for the study, and the nutrient status of the 0—20 cm soil layer was
measured. The results showed that (1) There were significant differences in soil C, N, P, K, AN and AP among the three
vegetation types. (2) The C / N and C / P of arbor forest (18.58, 84.20), economic fruit forest (22.00, 268.75) and
grassland (18.35, 90.85) were higher than the average value of land in China. (3) The N / P of arbor forest (4.51) and
grassland (5. 13) was less than 10, and the N / P of economic fruit forest (11.91) was between 10 and 20. The soil nutri-
ent content in the three vegetation types was arbor forest > economic fruit forest > grassland, and there were significant
differences in soil nutrients except AK. The limiting factors of arbor forest and grassland soil were N, and that of economic
forest was N and P. In this study area, nitrogen and phosphorus fertilizers could be appropriately applied to improve soil fer-
tility and provide more soil nutrients for vegetation restoration.
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Hew (C) E(N) B (P) A (K) BAEYIEREHH
FEEIUR, A A SRR RE 8 S WA
GEiRESitR R Sy IVA R S PSENPOE £
T IRAE SR BN 2 E A 3 R 50 1 5 AL PRI LA
R ARSI T I
C,N,P B n RS RGP SRR,
X 48 35 4306 PR R BR R 4R A A
BIAREAN ) ety A [ AR A B T A 4 3 57 ik
F77 RAERF S B SURRAR A, (R 2 oA
RPN TR AT SR TEALNT, I LT RIS K
BTN IR A 3% 43 (i F R B AR TR
HBRARSF AT A | AN R AL B2 R ) B 57 00
PEAT W25 5, RO JEUAG , 0% o PR M
JEEETTAE N A BEAL ™ SR T R R i 2
FEPEREAR, AR S R GRS ™, B AL &4
MBI FE A F2 20 R R SeAR | 2 Rk ok
AR A B A | AR O R i
P AT, DG T AL BV LR AR R AR i 0 5 13
OB B F AT B ST 3 e A A (]
FEREE I - W TE PE > OB R3HT  hite, A A
T B BTG BT E IR 2 N TR AR 25
SRR FEH 3 RSB X R O 2 S
LAz R BEAT O ST, WA 00 A [R] AR B 2 B R

SR I3 B R ME B TR AL A 1 B L BRI DR 3R, LA
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1.1 HREER

WFFE DAL T 52 M ) PG 28 F Ak 1) B G i ] B g
HEHL(106°14'92" E,24°97'70" N) , J& AL ELIT
ZIKMIK &R R 692. 11 m, 4F 35 19 °C,
AERIREK R 1 222.5 mm, J& 7 HAH 28 XU e AR
HAWRAFR R KA, A R R,
ATTRAR ™ EE J iR I SR A U DX B AR T R
NATH 5, 2B T R AG R, R
Ao AR AR ME S . i X SR A AR B AU T
A 22 B SRR bR B Bl >4 oA Ry A,
T B A AR
1.2 HRRE

2021 4 5 F RAE ARS8 3 M SR (T
AR TR S T ARz (IR /Y
9 FhHEY) [ KA HR( Lithocarpus megalophyllus ) BN 8
#2 ( Engelhardtia  colebrookiana ). & X ( Albizia
julibrissin) | #% A% ( Litchi chinensis ) . M #% ( Citrus
reticulata) M ( Castanea mollissima) 7725 ( Phragmites
australis) .75 ( Miscanthus sinensis ) . f15% % ( Mosla sca-
bra) | FIFEHB VAR IR S JEIBURE 25 B BOR M AR B I
BT B 4 bR, TE R MR Seline K 2RI, B 2ot 3R
&L 0—20 em'™ J2UR I 18 K45 P )43
FRAE R TARIR A, LERAEY AR R A e, F O o3 B
TRE THEA 1 kg BEAIBERMAF bR M1 5280 %, )
[\ IR AE IR T FARRT PR 5 i fL4% 0. 15,
1 mm A 356055, FFIU, 435 E 10 mx10 m,5 mX5 m
AL mx1 m PR A 4 Uk, 3836 AL (7 ) | 2
APEIE 1,

R HEHERER

Mtz (FRA) /em

AR

FEREAL R Fh #/m S (M) /% Wepgso ZE () N 134/ m
KAk 10. 90+0. 84 17.3£2.73 10 106°14'37" 24°97'73" 634
TR B 6.91+0.91 9.04£0. 58 10.9 106°14'30" 24°97'78" 665
Er A 7. 81+0. 66 8. 64+0. 94 10. 4 106°14'31" 24°97'57" 616
2253 2.62+0.38 10. 630. 82 3 106°14'33" 24°97'64" 624
22 SRR % 3.45+0. 18 10. 90+0. 90 10. 1 106°14'24" 24°97"74" 625
T 2.29+0. 14 6. 04£0. 32 7.6 106°14'18" 24°97'55" 620
P 0. 58+0. 06 21.196.71 10 106°14'37" 24°97'73" 616
i) = 0. 1120. 01 7.38+1.74 10. 4 106°14'31" 24°97'57" 616
VEE s 0. 01+0. 001 1.32+0. 54 10. 4 106°14'31" 24°97'57" 616
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1.3 MEFHZE
THEA PR (C) F T MR -k, &%
(NEFEHAR) (N) HEME IR, 28 (P) H
HCI0,-H,S0, {H & - e Pt th ik, 28 (K) HE R
AN - JHES B i A (AN EFE AR (AN) H
R HL: , A (AP ) T 0.5 mol/L NaHCO, 3%,
FALER (AK) J NH,OAc 124 - ke E L |
1.4 HURLMEBSHH

K H Excell6. 0 £tdis 4o 11 il 3%, SPSS26. 0 Jr
2004 \LSD £ H L5 . Kruskal-Wallis #5536 & 3 )5
PP LE#  Pearson #HICA AT,

2 ZEREpH

2.1 ARAE#HEBETIEFSSE

2.1.1 REAAKERT L CAF HEEdbHir
FEZ A 3 AR RIAE 2R R R +3 C N, P LK,
AN, AP AK 15 i S BRI 2 s, 3 R ok
B4 C M 18.23—35. 14 g/kg, T AMIEL
TERPIAREY 1. 18 £i5, B HHLAY 1. 93 £, 255 A AR
SRR 1. 63 £, TERMEC SET IRAME LT
TERIRTC 0 25 1 22 57, T ARbR 8 55 AR MR A3 i)
FAFAE 2R R

2.1.2 REMMAER T LE N AN A2 L2
7R, TR AP 28 55 S MR B 1 8 N 8
H53 90 1.89,1.34,1.00 g/kg, 11 AN %443 5
4 158.95,155. 46,85. 79 mg/kg, e AR Z 5% et
MRAHE N B H R L 0. 89 %A1 0. 34 £, I
KRR L 2B RBIARE 0. 41 £5, FEAMK LT A AR
1918 AN FL B Hb = 0. 85 F1 0. 81 %, T A Mk + 45
AN AT FRARES 0. 02 155, 3 Tl [l R w26 5+
HEN, AN &7 ZF5 MR8 b2 K55, H

Kruskal-Wallis Kz, 45 403 3 frn . £ N, R
MRG0 AR M A7 AR M 22 S T AR
MG RHLTC W PR 2 5 B4 AN, TR AR 2 R
BEARAT 51 5 R 2 S B 2 T AR AR 8 B SRR ARG
WEESR

2.1.3 FRREMKERTEEP AP AF WHK2,3
Fiw, LI P &t (g/kg) RIHTRAM(0.42) >FHE
HL(0.23) >R (0. 15) , TR AR AN HEHb 43 1)
JEZTFRMIARIG 2. 8 f5F1 1. 53 1%, T AR H 1Y
1. 83 fi%; 13 AP i (mg/kg) L7 HBIAR(36.71)
STEAM(20. 00) >HHL (9. 95) , £ 5 A K L TF A
PRATE M 43 591 55 0. 84, 2. 69 135, F¥ A MK Hb 5 Hb 55
102 f%, 13 P & fEAE TR ARBR 28 55 SR REBORN 5
PP Z [R]85 B PR 22 5 3 AN [ A e 21 7R+ 38
AP 227 25 55 MR 56 o 7 22 AN 57 P, H Kruskal-
Wallis K236, 25 R W3 3 Fiom  Fe AR 225 A Ak
) AP TR 25 57,2 & o S R A A B
E5,

2.1.4 REMAMERTEE K AK 2T N5E 2,
3 FRs, 13 K S8 (g/kg) NEHL(17.74) >E TR
RIAR (12.73) >FF AR (11.74) | B4 BT AR MR
51.11% , (b & 5F MRS 39. 36% , & BF R AR HL TR
AW 8. 77% ; 13 AK & (mg/kg) EI N TR A
R(203.33) > 4 B H R Ak (163.78) > B M
(160.29) , B LT AMAD 21, 17% , H 2257 SRR AR
A 2.13% , BRI AR 19. 45% , 3 FiOR
[l F 1 28 70 8 K, AK 2807 2555 PEAG 30 R 22 R 5%
P, F Kruskal-Wallis #5565, 25 R 4138 3 fin . K 7E 5L
WESTRAMN SFRMMEREZESR FAMKS S
DR RAARTC 251 22 57 5 AK 5 ETE TR AR AR 22 57 2R
R AP e [ R 9 G (8 3 2

x2 FAREHEBIEFRSSE

TR FEAM e RN i B

C/(g/’kg) 35.14+7.75 a 29.72+9.24 a 18.23+4.27 b P<0.001

P/ (g/kg) 0.42+0.09 a 0.15+0.08 ¢ 0.23+0.08 b P<0.001

N/(g/kg) 1.89+0. 32 1.34+0. 29 1.00+0. 18 -

K/ (g/kg) 11.74+1.3 12.73+3.42 17.74+1. 12 -
AN/ (mg/kg) 158.95+19. 21 155. 46+44. 84 85.79+23.95 -
AP/ (mg/kg 20. 00+7. 19 36. 71+18. 58 9.95+4. 63 -
AK/ (mg/kg) 203.33+47.03 163. 78+31.73 160. 29+86. 67 -

T R PRI P B AR E 22 s A R)/NG PR ORI R B 2 18] 8 C, P A7 B3 TE2E 57 (P<0.05)
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R3 FREHRXBIEFRSISE

TRy FrARK LT L e 3
N/(g/kg) 1.79(1.57,2.22) a 1.21(1.10,1.68) b 1.07(0.83,1.12) b P<0.001
K/(g/kg) 11.89(11.17,12.46) b 11.30(10.50,16.14) b 17.68(16.71,18.21) a P<0.001
AN/ (mg/kg) 156.53(142.61,175.24) a 132.65(119.65,207.17) a 81.11(69.39,104.12) b P<0.001
AP/ (mg/kg 23.96(11.32,26.38) a 38.83(16.51,52,77)a 9.47(6.68,13.39) b P<0.001
AK/(mg/kg) 212.19(167.13,234.12) a 157.58(147.78,176.68) a 146.02(87.19,196.28) a P>0.05

R EE R AL (U R s RRVING F R RR AR B B Z ] N, K, AN, AP, AK A7 B 2 5 (P<0.05) , i f7 Lk ¥4

Bonferroni % 1F .

2.2 AEEHWERTLELFITESE

FHEE 4,5 ATAL FRAHR 2R SRR b ¢/
N 439 4 18.58,22.00 Al 18.35, & 5 F Mk C/N
ST I OR R M, FR KB R M G 2
53 HHE N/K 78 3 B[R AE A 2SR (0] R B R 22
[ 447 S P22 5 3 P/K TR (0. 04) 5
LT RMAR(0.01) (ML (0.01) /A7 B E 2R,
O 5 AU R AR TC A 2 S, PR C/P
T HAD 2 PRI 2. 96—3. 22 1%, N/P 2 HAh 2 Fh
JEHIfY 2. 32—2. 64 %5, 3 P A [FAE g 2 A 1 1 C/
P, N/P &7 25 55 MR I Ry 22 A5 551, FH Kruskal-
Wallis #5565, C/P, N/P #4135 8 Ry 28 5 S M pk 5
Mo FEAME W22 5, B S TR AR W
22583 PR B 2B R F L C/K BB TR AM

(2.75) >ZTERMAR(2. 41) >HH (1. 03) ,3 T A

RIHEEH 1 C/K 275 2255 PR 96 4 T 22 AN 5Tk

H Kruskal-Wallis #5075 AMK | 28 57 SR AR 5 12

WFMIES TOARME R ARG B F 25
R4 FREHRXBLIEFSUFITE

feEitat A gzt SR HH BFE
C/N  18.58+2.19b 22.00£3.80 a 18.35:4.45b P<0.05

c/p 83.42+12.05 268.75+188.69 90.85+43.59 -

C/K 3.00+0. 65 2.37+0.58 1.03+0. 25 -
N/P 4.51+0.58 11.91+7. 41 5.13+2.62 -
N/K 0.16+0.02a 0.11+0.02b  0.06+0.01 ¢ P<0.001

P/K  0.04+0.006 a 0.01+0.008 b 0.01+0.005 b P<0.001

T R N I bR 22 s R IR/ING TR R R A Al A 2
Iz A+ C/N,N/K,P/K {77 B & 25 (P<0.05)

£S5 TREHREXBTBERSUFHE

feieit FEARK LTI L) B
C/P 84.03(73.03,95.25) b 193.99(110.59,448. 14) a 75.61(67.73,124.31) b P<0. 001
C/K 2.75(2.52,3.53) a 2.41(1.79,2.66) a 1.03 (0.90,1.25) b P<0. 001
N/P 4.51(4.01,4.88) b 8.81(6.27,20.97) a 3.98(3.17,6.57) b P<0.05

TE R P L (92K s ARV NE FRERIR A RIAE 9 AL 2 8] C/P, C/K,N/P FA7E #2257 (P<0.05) , I3 L4 48 Bon-

ferroni #Z1E

2.3 AREEHERITEFSSUFITERXE
FE 6 AT, 3 A S A 1 C B 55 K, AP,
AK YIRS A OCAN 5 H A - R 41 48 bR SR R
WD E RS £ N 5 P,AN, C/K, NK,
P/K 2B EMIEAMAC, 5 K 2R EFEAMAL, 5
AK BB EMEIEM, 5 AP,C/N,C/P,N/P L&
PEAESE; 13 P 5 AK,C/K,N/K,P/K 2 H B &1k
o E M IEASG, 5 C/P N/P R4 B 35 M A G,
S5H A48 bR TG WA G £ K 5 AP, C/K,
N/K,P/K SR 2 M 5O G, 5 A R 38 T 1 2%
PEFISE; T3 AN 5 /P, C/K,N/P ,N/K S H B 3
PETEARG ; 13 AK 5 N/K, P/K 5 5Pk IEAHE,

C/N 5 C/P,C/K Sl i 2 ol i P EA G C/P
5 N/P,P/K 2 EHIES A ; C/K 5 N/K,
P/K 4 B PEIEADG ;N/P 5 P/K 4 i 2 1
K N/K 5 P/K SR 3 M A G

3 itk
3.1 REMEH AR+ & BT

A B B 2 I ST ) B
YO, B B WS MR B 1 L, 2 5
GE M ALURSY A 15 B 1 T2 7 R e R 1
PR K A 9 0 0 43 % S R 4 Y
R



30 AN/ N /N A '3 %50 &
F6 AEEWEBTIEFRSFERKFEITELZ BHMEXHE

s C N P K AN AP AK C/N C/P /K N/P NK  P/K

C 1

N 0.868** 1

P 0.351%  0.559** 1

K -0.307  -0.346" -0.287 1

AN 0.839**  0.791** 0.079  -0.274 1

AP -0.042  -0.099  -0.153  -0.633** -0.077 1

AK 0.26 0.334"  0.330* -0.179 0.126 0.074 1

C/N 0.454** -0.015  -0.189  -0.081 0.394 0.153  -0.051 1

c/p 0.458**  0.117  -0.607** 0.162 0.610** -0.007  -0.133 0.489** 1

C/K 0.852** 0.773"*  0.418"
N/P 0.371" 0.178 -0.655"" 0.18 0. 606 **
N/K 0.754"*  0.867""  0.569""

P/K 0.446"*  0.627"*  0.939"" -0.554""  0.209 0.04

-0.728""  0.693*"  0.249
-0.023
-0.746*  0.661 "  0.201

0.321 0.372" 0. 196 1
-0. 145 0.313 0.968 " 0.126 1
0.358" 0.033 0.926*" -0.013 1
0.362*  -0.121 0.629"* -0.579"" 0.758*" 1

~0.002
-0.532%*

*EFIRAE 0. 01 GO (BUR) BEHERISE; * FRTE 0.05 G (OWUR) , BEHERIE,

311 REAMAER LE CAHERE FREMHH
14 C PSRN 24. 56 o/kg, ABIFFE X 3 il
R+ HE C A KR 18, 23—35. 14 g/kg, BREE
Ak, L858 C Sty TR E R 1 C &
7, 8 C AR AME R, 23 R AR
Z, B AR s TR B | 2 AR AR R b i I 2 2
S, HOR PR AT B AR R AR N AR S A T )
KA 2 I 5 KT AR B — 2 B AR
IYEER AEARARR IR R | S AMRAN R —E
25, o LI AR Y PR AL TS W A AR IR R RE R
TNk 445 SOM 953, R £33 C N, P ki, H
RIS DAY A GT JH At 28 AU A A v, 1 IR AR U L bR
Kbt

3.1.2 REVMARER LI N AN S E4m2 FKE
Ffidh+ 38 N FH & 1. 88 g/kg, %X HHE N %
K 1.00—1. 89 g/kg, H TR KM N S8 H
1. 89 o/kg, W& T [E fli o N 25 i, 22 05 S AR
1.34 g/kg, HH#IH 1. 00 g/kg, HMK T3 [ i N &
B2 AN SR EES TA R
Hiv, P RE A R A T ABR G BRI A 3408 Bl A 3 0c,
DRG0 E AR Y, HAR R BE % W B - 15 v i AR
T AR T SRR 2 Kb e B S I AR A B S
S, M i - 39 P B UG 3R S R 0 i 2 B AR
PRI N 5 f s TR, D] e 2 2R A Ry T 3G ok 2R
PR PR A VTR AR , 238 IR A GE il A, L
I/ Z i 55 SR B G A R SR 40 NN 3 - B R
g%o AN i DURE M 3 28 T AR AR, P 31 IR R AR
BTG, X AT RE 2 KA B A R, A

B - g e IR Jx Wy LG 2 RIS W A E R
R A A, DL OO AR 22 FIUAE P11 - 0
VP S ETEZ S TamEaaiE” AN 5
N SRS EA G, 3 FE B b IR AR
N(1.89 g/kg) .AN(158.95 mg/kg) & &t fix i, ¥ W
TRARMAER B RETRE J1 o B 807, 50
FITFH AR KT, X5 8 H % B0 o8 45 3
—3,

3.1.3 REAMAMEA LI P AP 224 m FKE
Gl + 38 P FH &0 0. 78 o/kg, ABFFEIX 3 P
SHEIKFE R 0. 15—0. 42 g/ kg, P T Fe [ Fili H, +- 458
PEIE HER AT AME R, Rk, &
ERMREAIG, FL7E 3 FloR gl 2R A i R 22 ] 522 i
EMER, SRR I CON S
P I 2 B S A IE AR COE R TR AR MY €N &
HIRZ ST RMARR Z B D T 25 R AR
B P S el A RE AR SR A I 28 U SRR MR A A
TEAL TS AR T b B R R T W E D
THAEH A LB, i85 5 RSB A, S 52 AL
S RCRAN | A AR ) A R RV o R SR
FRATICR AT I T 8 i+ R R B R
ZET RAAR A S B A T At 2 FPEAY . FRR
ARCFEHL Y 3 AP S S AR TR AR F b I
TRARMR Ffth 3 P B AH X = T R AR, X
55 AR AT HT ) v AR 1 A R v )
HIAS— € B AT A v 1 A A8l 25 fE 1 > =4
e Ok e 1w i L D

3.1.4 REMAMAER LIE K AK 2 F4HmE T
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K &H (g/kg) I E M (17.74) > 4 55 BB A
(12.73) STRARMR(11. 74 ) | BITEHE 2 IR 1433 2 52
MG IR E & (16,03 g/kg) 24 284k, #H
FEARKTAK TE 3 PSSR P R
3.2 AREHERTEAFITEEMT

TS A A o LR F R IE Y LR Y
FebR, 0T T PN SR Ay T R R AL,
MM RE S i 1A S I L™, B AT AR 24 4 UE S
T AR A b T ERE A5 R ) Dy A 1 B
ﬁ?[%»@] .
3.2.1 FREMAMEAR LE C/N 44 C/N 2ffE
T3 C,N FEFRORGOR 3 AR AR, S
BU R o i i 58 52 2 b 025 ARBF9E IX 3 Fb R
AR B 2R 1 C/N KRB M (18.35) <FF A
R(18.58) <& TFRRIM N (22.00) , ¥ m TIHE +
5 C/N WM (10—12) ¥ 2Bk ¢/N Ty
{8 13.33% 2 Br AR L O/N BE R TI
AR FEHb, 150 B 28 5% SRR AR ALk B A 5
THAh 2 FAEPEEAY
3.2.2 REAMAREAR LR C/P HIE C/P JRRH
TR LRE S AR AR, T DU IR R 1T
ORI ERERE F7 102077 ARBF5EIX - 48 C/P SFHE
Hh 147,67, ¥y i F 4 E S {E (61.00) > KR 3
PR AR+ 58 P & A fik, 1M 3 C/P &2
FAEBEAE AR A, LR R ] 8 2 = A W 7 Oy i
A BT R 2 RS o O ML, S A AR K AR 5
G2 PRI XA R A K A2 B L PORRR T AR
WFgErh, £HE C/P 7€ 3 P ol 2 A0 i R B TR AR AR
(84.20) <HL |1 (90. 85) <Z % M HR (268.75) , X
RS R 2 AL, L1 C/P FEA TR
PR A A i I AE AR AR AR Rl 2 1) 25 S ANl
RN 2 U R 3 i E AT A 2
PR B C/P i,
3.2.3 REALARER LI N/P HE N/P ZHIH
Fe BRI FEFR 24 N/P<10 ABEAE K52 N BRI,
M N/P>20 BHE B AE K52 P EgBR#I, N/P 7 10—20
Z R A Z NP A RIS BR 2 TRk
ML TE R AR g NP LA 4 R 4,51,
11.91, 5. 13, & F 4 Bk + 8 N/P F K F
1317 FRARME By N/P ¥ETF 10, BB TR
AR B S RUAR B A K R B R v ™ A ) g
N PR 25 R N/P 7E 10—20 Z[H], PiHH £
T AR B [R5 27 31 48 N, PR RR I, PR TR

AbR B B AR A2 B N R 22 5 R
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