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Fig. 1

Distribution map of cultivated land in Anlong county
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4.1 FHEERZ HHE TR A

FEIE

PEHFPE LR (AR5 ,2019) Geit (WE 1),
bR Z T EF CR P S Eh &y A
HLE> K >N> Mn> P > Zn >B>Cu> Mo, oA AL
JF & 3. 80 ~ 170. 60 g/kg(“F14 33. 45¢/kg) ;
N &8EHR 0.51 ~9.54 g/kg (F2.09 g/kg) ; P
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N 0.26 ~3.73 ¢/kg (P 1.10 g/kg) ;K &
N 0.50 ~47. 04 g/kg (") 12. 96 g/kg) ;Mn 7%
9 39.00 ~ 25 172.00 mg/kg (-4 1 591.17
mg/kg) ; B /\Ej'il 6.03 ~ 226.00 mg/kg (“F 4
65.31 mg/kg) ; Mo & j\j 0.20 ~ 47.10 mg/kg
(F1 3.36 mg/kg) Cu &% N 2.60 ~ 183.00
mg/keg( F-14 57.40 mg/kg) ; Zn &R 22.60 ~
10 038. 00 mg/kg(“F14 140. 20 mg/kg) . HHLIE

N.P K.B fl Cu 2857 ZEI/NF 0. 60, 7 &ALk

W FE AH X &8 /Iv; Mn, Mo, Zn ﬁfa,%ﬁf 0.91 ~

1. 10 [8], 528 A g B AR XA R, 5 5 4 [

A EHECA JZ) 5 50 (b BRI S 1990)

i, AR )E 5 IR0 FK P Mn Mo, Cu,

Zn i’%%‘?fdﬂ%ﬂélﬁ%ﬁ;ﬁﬂﬁﬂﬁ =T
I S AR T S 5 K AR T 520 f 4

EICE=R
ﬁ /?'\

®1 ZEEMERETEEFRTE

Table 1 Nutrient elements in surface soil of cultivated land in Anlong county
JLER s/ MHE SREA ' 5 NE P PREEZE BRAK AMERE 2ETsME
HHL 3.80 35.49 170. 60 33.45 41.10 0.37 42. 60 31.00
N 0.51 1.95 9.54 2.09 0.77 0.37 2.14% 0. 64%
P 0.26 1.07 3.73 1.10 0. 45 0.41 0. 687 0.52%
K 0. 50 12.03 47. 04 12.96 5.64 0.44 15. 60 18. 60
Mn 0. 04 1.14 25.17 1. 60 1.45 0.91 0.79 0.58
B 6.03 66. 50 226. 00 65. 31 31.18 0.48 72. 80 47. 80
Mo 0. 20 2.30 47.10 3.36 3.30 0.98 2. 40 2.00
Cu 2. 60 47.30 183. 00 57.40 32. 60 0.57 32.00 22. 60
Zn 22. 60 128.00 10 038.00  140.20 153. 60 1.10 99. 50 74.20
L APLUR N P K Mn BAH ¢/kg; B Mo, Cu . Zn B4 me/kg, 570 A4 B 3 5, OFE BB, 2001 ; Q3 5k F 5, 2019; Hi4x
TCE b E PREE W A S 1990,
4.2 RIS HE R 1 e Mo , FHXHIE K Fl Cu; KA IEHE S AT B R 2

FEILRFHIE

G BB R E R RS KA
6.2%) H=m (b 11.0%) JKEMHA s &REE
(17 46.7%) K HF w88 75 (5 22.5%) R )8 &
(4 8.3%) FEBEREE A (1 5.3%) o BF =2+
RESIRIRIRER 2 (5 63.9%) , B i Bk 2 LA R
AN ENE2) , KA KER0E IR LA
S IR R AL T S Y ORI (A ASEE,
1999; B {8, 2005) , 558 A AH L, Bk R 8 5 T B
R 2 2 + A X = A HLT N P Mn Zn B

T AT S AP NP B Mo, Cu, FHXTIE K Mn
I Zon s 57 BRI 5 B A b 2 2 A s A L
Ji NP B, MK K . Mn Mo ,Cu fl Zn, #HFICH
TEANTR R BBk 3R 2 - 0 A R 1E, R
HLUBT N P B 2k A RIREL S A SR G 4, Mn
M Zn EER [RIRERF, Mo K [ B R ER 7 A
PRATIEHEE 25, Cu FEER A W8 A R Je i e
LK BBk AWEA . AT RHA YRS
N.B,N 5 B,Mn 55 Zn 7£ 0. 01 /KF [ B AKX,
P 5 K7 0.01 /K L 0 AHE; Cu SAMLE,
N.B 7£ 0. 05 7K LB FRAHC (WL 3) .

R2 TREMIBEHMRETEERTRTIHEE

Table 2 Average content of nutrient elements in surface soil of cultivated land in different parent rocks

= e APE N p K Mn B Mo Cu Zn
KA 357 32.49 2.12 1.43 9.94 3.65 59. 4 4.05 51.47  221.17
Mo 626 37.29 2.25 1.26 10. 62 2.39 70. 85 5.77 48.69  179.84
REH 2671 39.22 2.28 1.09 13. 67 1.66 78. 10 3.80 48.88  144.22
KAEFEE S 1289 30.22 1.72 1.12 12.47 0.96 42.58 5.14  104.52  108.37
ey 476 24. 81 1. 60 0. 51 17.38 1.04 40.75 1.56 82.46  120.10
R 303 41.40 2.37 1.29 10. 10 0.48 71.52 1.18 23.27  79.57

RSN A AL N P LK Mn B07 2 ¢/kg; B Mo, Cu ., Zn 51478 mg/kg
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Table 3  Correlation coefficient of nutrient elements in surface soil of cultivated land with different parent rocks

HHLT N p K Mn B Mo Cu Zn
AP 1 0.954" " 0. 670 -0.658  -0.029  0.932"" 0.044  -0.812°  -0.073
N 1 0.723 -0.707 0.224  0.964"" 0.050  -0.910"  0.177
p 1 -0.973°"  0.480 0. 570 0. 424 -0.514 0.393
K 1 -0.397  -0.523  -0.346 0. 549 -0. 309
Mn 1 0. 187 0. 508 -0.162  0.991°"
B 1 0.078  -0.855"  0.170
Mo 1 0.302 0.548
Cu 1 -0. 111
Zn 1

LT AE 0,01 KB b BEEASE, CAE 0.05 KA (AU I B A

4.3 Al LIS FRICRRFE

Ll M R E HEEAE A K (b
44.7%) HEHE( 5 38.8%) JKFE L (15 12.1%) 4@
E(3.2%) A0 1 (1.2%) , LI AT K - Fil i 43 Hy
Fo AR R EFRTTR P S 2RI
T 4) AP N -3 E KR oK B> A K
>0 LS EISLIE P I RIRCO AT
SAT K A >TEIES KRG - >2T3  Cu S S AR N .
S0 1 ST IS 1 K 4 > KRS 4 > 413 ; Mn Fll Zn F-
PIE AR A K >80 4 > WS KRG > 40
HE ;Mo P35 S HOUOh A K > 03> KR L > %
0 >LT8 K P B R ARYCH 213> 5840+ > 1
SIKFE >4 K1 B P E KK Ok« 213> K R
SERESEIESEE L SR LKA AT = A AL
RN N 3 5566 AR P AT Ca, AHXHIC B A1 K AH

XTfE Mn Zn Fl Mo , FHXHIE K; £L5EAHYT = K Fi B,
XA DL NP .Cu Mn Mo il Zn,

P e Bk i R )2 H T R E R
(WZRS) AFEHERRER TR FEEM-FE
ECEEREL 02 ~ 1. 54) 8-tk (L &R
#0.5~0.98) LA KL Mn AR EEE(E
FERE2.03) L8 Cu P ESL (F AL R B
0.45) (& HE5 IR EIN JEMBR IS 2015) .

AR (A JZ) T RE (b E B
LS, ,1990) A L, A K & g SR T R AR & A
HLET K Mn B Cu.Zn,{k Mo; i & FITR M
X} Mn B Mo, Cu, Zn, il A AL A K; K RE
BEIRICEMN AP Mn B Mo, Cu.Zn Ik K;
LI B IR U EARN B K Mn B Cu  Zn, A HL
[ AT Mo ; 58 €8+ i 3R ST R A X & A HLIT  Mn
Mo .Cu.Zn,{ik K #1 B,

x4 HMREARLIEXBERTZTIHEE

Table 4  Average content of nutrient elements in different soil types on the surface of cultivated land

TRl Fangl AHLE N P K Mn B Mo Cu Zn
Py 2549 38.14  2.27 1.21 1236 2.33  73.97  3.83  47.41  167.20
I 2216  31.49 1.83 1.04 13.11 1.06  50.96  3.21 74.70  122.50
KAE L 691 41.68  2.47 1.01 12299 0.85 75.70  3.00  44.64  112.30
AR 182 23.77 1.41 0.56 18.21 0.57 87.61 0.93 25.80  76.50
%01 69 34. 64 1.91 1.22 14.97 .23 39.26  2.36 8599  136.10
EY/ b 96 32.70 - - 9.90 1.01 51.10  6.30  33.00  139.20
B R 207 35.70 - - 17.60  0.45 50.20 2.20 21.40  79.20
KFELH R 336 30.70 - - 16. 40 0.42 56. 80 2. 60 25.30  85.40
RS A BN 449 25.40 - - 17.50  0.44 44. 40 5.30 24.40  80.10
s 68 92 12.90 - - 20.00  0.50  52.80  0.50  26.30  82.80

RSB R A BT NP K Mn BA4% 0 o/kg; B Mo, Cu Zn BA0 K mg/kg, [R]85 S (i 4l v [ BAE W ) i | 1990,
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Table 5  Enrichment index of nutrient elements in different soil types on the surface of cultivated land

WiH AL N p K Mn B Mo Cu Zn
AR 112 1. 14 1. 12 0.98 2.03 1. 14 1. 54 0.83 1.26

pigs 0.93 0.92 0.96 1.03 0.92 0.79 1.29 1.31 0.92
KR+ 1.23 1.24 0. 94 1.03 0. 74 1.17 1.20 0.78 0. 84

AR 0. 70 0.71 0.52 1.44 0.50 1.35 0.37 0.45 0.58
%6+ 1.02 0.96 1.13 1.18 1.08 0. 61 0.95 1.51 1.02

4.4 KN[EIFFHbHLZEE SR TR M ER
fe A

AU R B R K B 23 BUR R B
HiAEX 5 & P K Mn Mo Cu Fl Zn, 7K FHAHRX & &
AHUFR N R B(WFEK6), H5EEBEFAEAMLEL, K

FH AR X U AR A LT N P K B il Mo, & 48 R4
1,01 ~ 1. 17, i #% Ak Mn . Cu Fl Zn, FEIL R ECH
0.90 ~0.95, FHuAHXT -5 % % P K. Mn Mo,
Cu Fl Zn, B RECN 1.02 ~ 1. 71; A LB HL
i N B, AL RECH 0.94 ~0.97,

F6 AEHMMERETEERTETIEE
Table 6  Average content of nutrient elements in surface soil of different cultivated land types
PRt REREC AR N P K Mn B Mo Cu Zn
LS 3071 32.90 1.93 1. 11 12.88  1959.99 61.20 3.62 61.91 149. 30
7K H 2211 39.59 2.34 1.10 12.75 1076.23  69.64 2. 81 51.48 126.70
YA B 5727 34.02 2.00 1. 08 12.67 1146.75 64.79 2.49 57.10 132.90

RS AL AL N P LK Mn B07 2 ¢/kg; B Mo, CuZn 514K mg/kg
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5.1 Wit+HAMNEFITEREESR

gty

HHOTRMTB B EZ RS () st
2 JCE M BRI 2 0 e b JE SR | + 8
pH {E AT 855 Z R K 252 ) (X 45 8%, 2019) ,
B AR () FEAR KRR B Lo 7 R85 R0 %
) (AL IR R 6 L 2003 ; [ 252, 2010 ; BB
85,2013 81 55 20185 R WFSE,2019) , PR A
[l - BEA bR 2 48 TR T R A R E, R
AP NP B FEOR A R EL A M e A,
Mn Fll Zn FER ABRIRER 7, Mo 2k A IR E:
FRREJERE B A, Cu 2 A E & K & ¢
MBS K RZOk AME A, R RZ 508
FOCE B E 2 AT, AN RS
PR 2 50 BAT B2 IEAH G B SR on R 12
KA F— W EHA (MAEIRS N B,Mn 5 Zn),
T EAT i 25 7R DG Y 8 52 0 2 W] W R IR TR [ 1)
B AREA (AP 5 K, Ca 5HEVLE N B) , K Pk

FIZ L HEE SRR W B R R (X 55
45,2004) , e AR SR, RIZEW RS £
HEA RZBUEFOCEGRD ZRIEHKXR A
I DBCEFRTCR (A0 P) RIUCH AR OC R (AR
7) , REFICER & L2 B RS, 852
HALH Z 5w, e T EE 11 LGRS NEY)
M (BRRAE,2010) , PRIBEHL R 2 HHEE R0
R E R FEZ A R b 32 oAl R
A0
5.2 ITHERANERITREE SR
aipal

THERAR LT R i FEERIN R Z
— AR R TR GBS T BE (K
4E,2005) , X KRS HARXT A HLTORT N 2860+
FEXT S PR Cu, AHXHIR B ; ZEEAHXT =5 K A1 B AR
AL NP Cu Mn Mo Fll Zn; + 1 JK T AHXT
Mn Zn Fl Mo, #HXHIE K; RVEFITTR MW EEZA
] H R R A, AN R HERAVE o R £
EI-59 R854k, 1 Mn 754 K A e
£, Cu FELIE AR ML R IR 3R 8 5%
TCR I EEA W HA R FEE R R,
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Table 7 Characteristics of nutrient elements in soil profile of Anlong county
Hmgs TEZE AR KO0 N P Mn B Mo Cu In B EEEE
TYS51 AR 40.5 19.2 2.06 1.17 1.24 38.00 1.34 81.10 141.00

D2 28.9 19.0 1.07 0.93 1.16  29.90 1.35 81.40 139.00 WRIMREA
LYS21 AR 27.1 7.10  1.47  0.49  0.35 61.20 537 26.00 77.70

DJZ 17.4 14.50  1.03 0.59 0.8 58.80 5.17  54.50 122.00 HRERILA
PYSI11 AJZ 22,0  17.30  1.96  1.57 1.99  50.60 2.98 133.00 147.00

D2 1.4 16.70  1.51 1.13  0.45 37.50 1.96 101.00 183.00 W&JE%A
TYS41 AR 27.9 1490  1.21 1.36  1.96 39.60 1.42  90.60 139.00

D2 22.7 13.90  1.26 1.30 2,26 35.10 1.48  88.90 145.00 FEA

A MU NP K Mn H4074 g/kg; B Mo Cu Zn B4 me/kg,
R AR AR

5.3 HHbHZEXEFICREE ST
kAl

TIPS B B IR R B T R il
TR AL B SR B = (e fd 5, 2002 90 8 T A,
2014) XA P EEFRITR & atm T 5N

I Sl X AT A 5 R AR G, HiE S b 1
EJT%&’:, X N Z 8 FHAHLIE (3 000 kg/ha) AT
(450 ~900 kg/ ha) AL (600 ~ 750 kg/ ha) K&
HAZ AR (750 ~900 kg/ ha) , PRIt it JIE 17 42 IX
WHEEFR TR E RN H R Z — (FRREE,
2010) o AS[a] 0 Ak b J 4 de g HAS [R) 4 R FH
FCORAS [F] 9 8 B e, X 3 X B SR TR W
B AR R R (R A, 20025 Y R L AE,2014)
XAkl 3 22K S 5 HR 2 IS 5T
RVPH & a2 55, AN #EHE T 2Ot 4
MR mMEN R —, HWERTEEE
5840 A2 B A B A S e [R]E RE H 2
SE

6 it

(D) Z AP ERZE IS R TR P& &
= BURAR OO . B WL >KSN>Mn>P> Zn>B>Cu
>Mo, H:tp P Mn Mo ,Cu . Zn )5 T 520 Al 4 [ 35
SOlE AL N B A5 A E T S E AT SN
FHE K KT 57 JII%D%I_I%?%{E HAHLFE N,
P K.B, Cu Z5 RHUNT 0. 60, 7% 248 fh i B2 AH
PN Mn\Mo\Znﬂ‘rE‘%ﬁfO 91 ~ 1. 10 [H],

(2) 5B A, B IR ER 5 T B 1 22 2
T EARXTE AP N P Mn Zn B Mo, FHXHIX K
H Cu; I JERE TG 98 BB b 2R 23 - 9 X /&
AL NP B Mo, Cu, FHXHMK K Mn Fl Zn; &1
B T B B b 26 )2 1 AR S A HLT NP
B, X K . Mn Mo, Cu Fl Zn, HH KM 4347 2 B
HHLUES N.B,N 5 B,Mn 5 Zn 7£ 0.01 /KF I
BELME, P5HKALEO0.01 AF 1 BEARX,
Cu 5P N.BTE 0.05 KV FBERAHE,

(3) ARl g2 KA AR = A HILBT R

N; 2200 A% P AT Cu, AHXHIK B A1 K L AH X}
{5 Mn Zn F1 Mo, FIXHIK K; 2L A X5 K FI1 B,
AARHMEAHLE NP .Cu.Mn Mo Ml Zn, 5% 75
SCEA L, AR R RS SR TR R R -5 5
-T2, A K £ Mn R SR 4T
e cu MR,

(4) B HAHXTE & P K . Mn Mo, Cu Fl Zn, 7K
AN & S EVUR N B, 5% 1S EAML,
UNGE 3N =P S A Y [ N S
ik,

(5) B R = HIEEF TR EE SAMZ N
iﬁra R ARVRHE b IS (R, B R R

BEMA R,

[ &5 30K ]

K. 2012. % B AR S 92 U5 43 B SR R[] . BAR ARl B
H,(3) :308-310.

BRI, (W58, IR HG, 45 . 2010, SR NSRBI T4 (X + e b ERfh 27
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Geochemical Characteristics of Nutrient Elements in Surface Soil of

Cultivated Land in Anlong County, Guizhou Province
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[ Abstract |

Based on cultivated land quality geochemical investigation and evaluation in Anlong county, the

organic matter, N, P, K, Mn, B, Cu, Mo, Zn in the surface soil of cultivated land with different parent rock,

soil type and cultivation was studied. The results showed: (1) the general trend of 9 nutrient element concen-

trations was as follows: Organic matter > K > N> Mn > P > Zn > B > Cu > Mo, the contents of P, Mn, Mo,

Cu and Zn exceeded the soil element background of People’ s Republic of China and Guizhou province, the
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levels of organic matter; N and B exceeded the soil element background of People’ s Republic of China, less
than the soil element background of Guizhou province; the concentrations of K was lower than the soil element
background of Guizhou province. The variable coefficient of organic matter, N, P, K, B, Cu was lower than 0.
6, which showed the range of concentration change is relatively small; The variable coefficient of Mn Mo ,Zn
ranged from 0.91 to 1.10, indicating the range of concentration change is relatively large. (2) Among the nutri-
ent elements of different parent rock , at 0.01 levels, organic matter show a significant positive correlation with
N, B, N, B, and a significant positive relationship between Mn and Zn. P show a significant negative correla-
tion with K (P< 0.01 levels) , Cu show a significant negative correlation with organic matter, N and B (P< 0.
05 levels). (3) Compared with soil background value of cultivated land of Anlong county, the most of nutrient
elements in different soil type were mainly micro—weakly enriched or micro—weakly depleted, Mn in limestone
soil was moderately enriched, Cu in red soil is moderately depleted. The enrichment and depletion of nutrient
elements in surface soil of cultivated land are influenced by parent rock, soil type and cultivated land type.

[ Key Words | Cultivated land; Nutrient elements; Geochemical characteristics; Anlong county;

Guizhou Province

(#5395 1)

County cultivated land, the data collected in this paper were screened by the method of 3 times standard devia-
tion of mean, the characteristic values and conversion rates of the total element contents of seven available
states, namely, alkali-hydrolyzed nitrogen, available phosphorus, available potassium, available Boron, avail-
able molybdenum, available zinc, and cation exchange capacity, were analyzed statistically, the abundance de-
gree of available micronutrient in different land use types, soil parent rocks, soil types and towns was
evaluated. It provides reference basis for land use adjustment, land use planning and fertilization in Anlong
county.

[ Key Words] Arable soil; Available state; Conversion rate; Abundance and Deficiency; Anlong county



