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Geochemical Characteristics and Assessment of Nutrient Elements in the Cold Region Black

Soil: A Case Study of Fuyuan City

LIU Lifen'?, LUAN Xinting'

(1 Natural Resources Survey Institute of Heilongjiang Province, Key Laboratory of Black Soil and Water Resources Research of
Heilongjiang Province, Harbin 150036, China; 2 Observation and Research Station of Earth Critical Zone in Black Soil,
Ministry of Natural Resources, Harbin 150086, China)

Abstract: This paper takes Fuyuan City, Heilongjiang Province as an example, based on recent achievements in geochemical
survey data of land quality, and employed a combination of geostatistical analysis and GIS analysis to systematically research and
evaluate 13 nutrient elements such as nitrogen, phosphorus, potassium, calcium, magnesium, and soil organic matter in the
surface soil of the research area. The research findings revealed the content and distribution characteristics of various nutrient
elements in the surface soil of Fuyuan region, as well as their distribution characteristics in different soil types. This study
established the background values of nutrient elements in the surface soil and evaluated the deficiency status of each nutrient
element according to relevant standards. The evaluation results indicated that the organic matter content in the surface soil of
Fuyuan region is abundant, nitrogen and phosphorus content are relatively rich, potassium content is moderate, while calcium,
magnesium, boron, and zinc are comparatively deficient. Sulfur, iron, manganese, and copper elements exhibit significant
variations in content, with levels above medium constituting over 60%. The comprehensive geochemical assessment of soil
nutrients suggested that approximately 77.1% of the soil in this area is rich to relatively rich in nutrients, with only 1.2% showing
relative deficiency. The soil fertility is good, providing valuable insights for the development of modern agriculture and the
preservation and utilization of black soil in this region.

Key words: Cold region black soil; Nutrient elements; Geochemistry; Fuyuan; Soil fertility
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BT Yo AT BGR 8 TAEARN s, ik
b B AR S R BV AL SR VTSI ) = f s, S o
P JE SR, THIARZT 6 047 k'), 3% X R FEIRAR K
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FoE, HEOTH, PR EEERE, £RAEIR, ERE
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F, Hoh Tz oA o B R g IR, W R
bk B iR b ) N P e ot &SI ID S
+ . HEFE LA R, R X A W R
PeseERFHA AL, N CIEH R A X0 Pt +
MR DA 3, Hrp b 2 5, 2R
Tk, KRR, JRiHLXAMEIE N . FSEELTAEY
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ARy . ARG R R R R AT,
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BRI, Kz &k, e B i A Bk
Kik, ZCAEF],
1.2 ##ERIE

A SCHFFE IR FBAE GOk £ 2R IR T =17 R
AREBHA 77X 1 2 250 000 - M R AL 27 A
A R, 100 RAEFE S BB RIZAGFZE L3 R
URWFFERE N 2R 2 - EHURE | IORE 2 8 R B F v
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PEPRARIRME A b FH 7 AR SR, VH R 1l X >
T INBURE RS E o RR SR AR TS . E50) . B
ARSI b, R FHZIRE ) 2OR AR 0 ~ 20 em
3, DMRIEEFE BRI, 50 m JERIPR 3
WU T2 SR, S5 R A R — 1 RE S, R BRI A%
K. BRA SRR, LAUAMEE 1000 g 2 AFEMAE,
TEAMC SRR RS | FRAR S | AR L FEREES . BT
KRB B o FES BRI TS, bk gk
ik A A TR TR AL, R 4 km?
H— KK, HE IR, % 2 HA L
JoT G DU AL 1447 3204

1.3 Hma R EES

B i 1 43 AT T A Pl 2R e VA S SR
MR FE PG sE i, L8 il R 2 e A4
i 1538 44, SrHrIi T E IR A #5 A REA R
JEAE 54 WnRIEAR, HH K. Ca. Mg, Fe. Al 4§
T HTCE N YL, FES TS BT
AR T, ARSI 14 TG R TG bR R AR5
By i BAG: Hh BRI 2 8 L% 1.

T B0 A SR 26 AR B 50 3k B8 AR ik O
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{H . K F Excel . MapGIS67 . ArcGIS10.2, GeolPAS4.0
S5 O FHERAE X B BT 22 50 88 143 i O 4 i I
F, GEitioe X N R T E BRI AR IR . DARE S )
Br 8 Hs A R 0y KA ME N EERIPFMM o0, & M
DZ/T0295—2016 { &b i i i BR AL 22 1F M L ) )
- TR M ER LA S R bt , R4 T H 5% 43 00
RFBRIVIRIETE . 5IHMIEH Ca. Mg, Fe LLE ALY
ERit, ARXHLL Ca0, MgO, TFe,051118 .

2 HEREHWH

2.1 TEFHSTREMIKWZSEIFE

W9 X 2R 2 845 95 5y 0 R MR Tb 24 S HURRAE
L2 2, Horp A HLTU(SOM) & % F 3 A HLas
(SOC) &3 L Van Bemmelen RECRES ) XA+
HAIR S RER, FHEET 46.9 gkg, KHER
ik 182.7 g/kg, B 5 RN 0.398, TERFFLIX N AA
¥5); B, K TRAZFREUNT 0.15, EIZX MY
24345 Mo, Cu, Zn } CaO., MgO. TFe,0; 7%
SREANT 0.15 ~ 0.3, ZXIBANMEEE;
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F1 ITEHRFIAZEROTAZREEHRMBEEE
FOTTLHR AIWIRZS By Sy BT A H R GINT T N
B FETF IR G mg/kg 1 9.02
Cl &I mg/kg 20 9.28
Cu NS 19 N 27 mg/kg 1 1.61
Mn TS mg/kg 10 0.39
Mo BT T mg/kg 0.3 5.28
N ik mg/kg 18 3.9
p RTINS mg/kg 10 0.98
S RIS mg/kg 40 3.92
Zn NS 19 N 27 mg/kg 1 0.88
TFe,05 NS 19 A 27 g/kg 0.4 0.29
MgO BTN TE L g/kg 0.4 0.9
Ca0 RTINS g/kg 0.2 0.53
K,O RTINS g/kg 0.3 0.56
soc Bk a/kg 1 7.3
R2 MREXEETEFSTESESRIT
FTTHR &IX AN TR & T
RKRME B/ME CFIE WRlEEZ BRRHC EA+ HEL A¥KE O HERtE EiREE Rt
B 55.1 17 37.6 5.36 0.143 34.6 37.5 38.6 37.3 34.5 39.9
Cl 721 38 74 28.1 0.379 79.8 74.9 71.6 733 110.6 64.5
Cu 46.3 432 22.7 3.66 0.161 227 233 223 22.9 19.6 25.6
Mn 4353 176 633 330 0.521 650 553 635 958 1 445 423
Mo 2.28 0.27 0.9 0.22 0.242 0.99 0.88 0.88 0.97 1.03 0.72
N 8.79 0.216 2.504 0.876 0.350 2.569 2.691 2.381 2.467 2.466 3.613
P 3 0.222 0.826 0.253 0.306 0.924 0.823 0.787 1.045 0.612 0.608
S 812 68.2 264 81.6 0.310 292 271 250 280 277 283
Zn 145 342 57.7 145 0.251 65.6 57.7 52.8 86.9 79.2 58.9
K 25.6 13.3 19.1 1.1 0.059 19.2 19.2 19 18.9 183 193
TFe,0; 123.8 17.4 443 8.2 0.186 47.8 44.2 42.7 56.0 39.7 39.3
MgO 17.5 4.3 8.3 1.3 0.159 9.1 8.5 7.9 10.8 8.9 8.3
Ca0 18.1 1.4 8.2 1.6 0.199 8.7 8.4 7.9 8.0 9.3 8.9
SOM 182.7 1.0 46.9 18.7 0.398 46.6 50.3 44.8 48.4 52.0 70.4

fE: N, P, K. SOM N AW A gkg, HAUTTER AN me/kg.
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B3 b X B AT B P S L X, IR i X R A A
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E3 IRXEXELTIEB. Mo. Cu. ClHEk{LFE
£3 IEFHEFRZERNORE
FA LR — —% =% U2 % A
GE) EFE) GiED) (=) (k=)
N(g/kg) >2.0 1.5~2.0 1.0~1.5 0.75~1.0 <0.75
P(g/kg) >1.0 0.8~ 1.0 0.6~0.8 0.4 ~ 0.6 <04
K(g/kg) >25 20 ~ 25 15~20 10~15 <10
SOM(g/kg) >40 30 ~ 40 20 ~ 30 10 ~20 <10
CaO(g/kg) >55.4 26.8 ~55.4 11.6 ~26.8 42~11.6 <42
MgO(g/kg) >21.5 17.0~21.5 12.0~17.0 7.0 ~12.0 <7.0
TFe,05(g/kg) >53.0 4.60 ~53.0 41.5~46.0 34.0 ~41.5 <34.0
B(mg/kg) >65 55~65 45 ~ 55 30 ~45 <30 =3 000
Mo(mg/kg) >(.85 0.65~0.85 0.55~0.65 0.45~0.55 <0.45 =4
Mn(mg/kg) >700 600 ~ 700 500 ~ 600 375~ 500 <375 =1 500
S(mg/kg) >343 270 ~ 343 219 ~ 270 172 ~219 <172 =2 000
Cu(mg/kg) >29 24 ~29 210 ~24 16 ~21 <16 =50
Zn(mg/kg) >84 71 ~ 84 62 ~71 50 ~ 62 <50 =200
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