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Abstract: Based on the 1:250 000 land quality geochemical survey data of black land in Northeast China, the soil
nutrients, soil environmental quality, comprehensive soil quality and suitability of green food producing area in Nehe
City are evaluated according to the Soil Quality Geochemical Evaluation Standard and Soil Environmenial Quality
Agricultural Land Soil Pollution Risk Control Standard (Trial). The results show that there is fertile land and clean
environment in Nehe City, which is suitable for the development of green agriculture. Among the 16 indexes, including
N, P, K, organic matter, CaO, MgO, Fe,Os, S, B, Zn, Mn, Cu, Mo, Co, Ge and V, except Cu and Zn are relatively
deficient, Ge and B deficient, the others are rich or relatively rich. The comprehensive soil nutrient grades are mainly
rich and medium, with distribution areas of 3 666.74 km* and 2 574.11 km?, accounting for 56.94% and 39.97% of the total

area respectively. The soil environmental quality is dominated by Grade I (risk free), covering an area of 6 435.78 km?,
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accounting for 99.94% of the total; while the Grade II (risk controllable) area is only 4 km?, occupying 0.06%. The
comprehensive soil quality is largely fine-grade soil, covering 3 806.06 km® and accounting for 59.11% of the total area,
with the good-grade of 2 574.11 km? (39.97% ) and medium-grade of 59.61 km? (0.92% ), no poor- and inferior-grades
soil. The soil area conforming to Grade-AA green food production area is 6 461.5 km?, accounting for 97.5% of the total
area, that conforming to Grade-A 38.1 km? (0.58% ), and that does not meet the requirements is 65.6 km? (0.99%).

Key words: green food producing area; soil nutrient; soil environment; soil quality; Nehe City; Heilongjiang Province
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Fig. 1  Geological map of the study area
I—45 10 & 2 # 4 (Quaternary Holocene); 2—355 U & | ¥ #f 48
(Quaternary Upper Pleistocene ) ; 3—5% P4 22 H 8 15 (Quaternary Middle
Pleistocene ) ; 4—7 T RETHIGE-H7 I 3 (Paleogene Oligocene-Neogene ) ;
5—F12 A& ( Cretaceous); 6—ILTT F (Proterozoic); 7—X B A (basalt)
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Table 1 Analysis methods and detection limits of
soil elements

S At R GIMT T
1 cr 18 X HHEe 2 itk
2 Cu 0.9 X LS 2Ok
3 P 6 X HHEe 2 itk
4 Pb 1 X HHEe 2 itk
5 v 4 X HHEe 2 itk
6 K0 0.02 X HH% 2 itk
7 Cu 0.9 X LS 2Ok
8 As 0.5 SR PO
9 Hg 0.0003 JEF I
10 B 1 2P v
11 (o 0.03 F3¢7S
12 N 19 BLIE A%
13 Zn 03 FLR 5 45 B TR SDGIE E
14 Fe,0s 0.01 FLR 75 45 B TR S IE E
15 Ca0 0.02 FLR 75 45 B TR SDGIE E
16 MgO 0.02 PR A A5 B AR R G
17 Co 06 FLR 75 45 B TR SDGIE E
18 Mn 03 HUBHI & B TR R Sk
19 Ni 15 HUBHI & B TR R Sk
20 S 18 =R R LT AN
21 cd 0.02 FR TR
22 Ge 0.09 SR TR
23 Mo 0.06 R TR

BB BT SEARY) ALY 1072, Au 2 107, HiAt 107,
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Table 2 Comprehensive geochemical grading of
soil nutrients
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Table 3 Grading standard for single element pollution risk

of heavy metals
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JCE WM VEY) ™ & 1 SR BRI R 7. WY
X R ZE N PK & & FHE RN 1.90x107,
0.68x107.20.09x107, J& FHF & —HEKF. NP K&
AEP AL T RS 5 42X 99.77% . 73.24%
1 100%. Hrp P &z —ik = 1A 1 723.61 km?,
Hi X1 26.76%.
412 HPEEFTEHE.E.5B
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HAE DL Y - ETRR A3 A XA 76.07% .50.89% |
99.17%. Ca = —6k = XTHIFR 1 540.94 km?, 4=
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XA 0.07%(F 7).
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Table 6 Contents of major soil nutrient elements and evaluation results

Tabr B AL g eeAi| FEE  ERA HHORESH SFCER) SSEES) ZH0hS) WEEZ) EEE)
T 2064.34 3379.03 906.91 85.67 3.83
AP 1554 15.17~60.68 37.07 0.21
HorLE 32.06 52.47 14.08 1.33 0.06
gl 2519.12 2960.37 945.15 15.13 0
N 1603 0.83~3.01 1.90 0.20
HorLE 39.12 45.97 14.68 0.23 0
R 229.04 1000.3 3486.83 1664 59.61
P 1573 0.34~1.05 0.68 0.18
Hort 3.56 15.53 54.15 25.84 0.93
gt 12 3583.82 2843.95 0 0
K 1543 17.76~22.40  20.09 0.04
Hort 0.19 55.65 44.16 0 0

FrE AT 107 TR  km?

R7T IRPEEFTRSERTMERRITE

Table 7 Contents of medium soil nutrient elements and evaluation results

bR FREEC SRR

FIE AR RS LIRS SRR EECER) SHOPS) NEGRLE) TAFRE) Bl ER

g 29.42 210.59 4658.82 1540.94 0
CaO 1490  0.58~2.06 1.32 0.19

Bt 0.46 3.27 72.34 23.93 0

[gAl 0 41.61 3235.61 2991.41 171.14
MgO 1615  0.50~1.91 1.20 0.21

Hort 0 0.65 50.24 46.45 2.66

THIH 5061.09 1033.12 292.1 29.86 15.61 8
S 1595 152.00~673.00 411.36 0.21

Bt 78.59 16.04 454 0.46 0.24 0.12

FrE A : CaO MgO 4 102, S i 107 THIFLELA :km?.
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Table 8 Contents of micro soil nutrient elements and evaluation results
Tebs  FREAL I FEME AERRE RSN — % U =4 Py 45 HAE R
T 2619.11 1648.74 918.19 871.81 381.93
Fe,0, 1607 2.53~7.06 4.90 0.16
HArtb 40.67 25.6 14.26 13.54 5.93
T 3638.74  1205.61 881.51 517.63 173.24 23.06
Mn 1591  231.00~1332.00 741.7 0.27
Hoat 56.5 18.72 13.69 8.04 2.69 0.36
(A 0 247.89 2357.18 2807.98 1022.72 4
Cu 1600 10.3~28.7 19.77 0.16
HArtb 0 3.85 36.6 43.6 15.88 0.06
[TigA 4 308.99 2251.52 2465.06 1410.2
Zn 1607 30.9~84.80 58.1 0.16
HArtb 0.06 4.8 34.96 38.28 21.9
[TigA 4 16 258.06 3445.78 2715.94
B 1608 13.30~52.40 31.9 0.22
Hoatk 0.06 0.25 401 53.51 4217
T 876.9 292357  1689.61 736.19 21351
Mo 1579 0.33~1.93 0.69 0.20
HArtb 13.62 45.4 26.24 11.43 3.32
[TigA 3015.14 13535 1159.41 820.81 90.91
Co 1612 0.33~1.09 14.7 0.22
HArtb 46.82 21.02 18 12.75 1.41
T 4003.2 1299.84 620.77 381.69 134.27
\% 1604 54.0~143.0 99.9 0.15
HArtb 62.16 20.18 9.64 5.93 2.09
[TigA 1735 288.43 729.48 1271.2 3977.17
Ge 1595 0.78~1.59 1.17 0.12
Hoatk 2.69 4.48 11.33 19.74 61.76

BN Fe,05 20 1072, HAITE N 107 THAEANL : km?.
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T8 it A R AR, 1A T R R, AR R E I
Eeiline
414 TEFHEE

ISRV S R 9 AR 2. X 14
GAFRNN—% (FE) A5 X
2.23%, EEAAAE T I ; —E R EE) L3
Y 56.94% ; =4 (45 ) LRI 5 39.97% ; U5
(B =) 13 0.86% , 43 A EINI T VU e , Bk 2 1]
BUR/N. 2 X 3R o Joile = 552
4.2 TEEIREEIFM

T HEREE AR RPN S5 R L3R 10, N\ E &8 P
Hg . As.Cu.Pb.Cr.Zn Cd LI H5 R PR T & S R —
& (OB ). Ni PREE i — 5 DI AR o5 A0 55 X1
99.94% , — 2 (A AT 45 X TH UYL 4 km?, /5 0.06% , 4
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Fig. 2 Comprehensive grade evaluation of soil nutrients
in Nehe City
1— —Z(F & ) (Grade-l, rich); 2——% (B FEE) (Grade-I1, relatively
rich); 3—=% (1 %) (Grade-Ill, medium); 4—P0 % (4 6t =)
(Grade-1V, deficient)

R9 REITEFSESITNER
Table 9 Comprehensive evaluation results of topsoil

nutrients
segg — 2 e =4 ULt Bk
(Fs)  E&EE) (b)) @Ez)  (#2)
MA/Kkm?  143.32 3666.74  2574.11 55.61 0
HeA5/% 2.23 56.94 39.97 0.86 0

T IR LR A TR G R WL 3. 4217 99.94%(1) 1
WIAIR LR G T —45 (TERE) Ry 6
435.78 km?, 52 Ni (520, A 0.06% 1) 1 1Ry — 55 (X
B AT ), AR 4 km?, S0 A 7E Rl 4, 4T 6 — 48 (XL
B 5 v ) ) - 38 40 A
43 TEREMIKUZEE TR

A3 M BRI 2P SR U SRS A
BEgi A R, PSSR Bon il i A — 5 (L) £
Hi 3 806.06 km?, (5 4 X E R 59.11%; —5F(R4TF)+
TR 2 574.11 km?, 5HFSEIX ) 39.97%; =45 (Hh4§)
+ 1 59.61 km?, ST XY 0.92%. 2T EAT DU (2%
VMRS (R %) LA (I 4).

44 HBERHFHIERERSEEHEEN
4.4.1 TIEIRES
S0 - R EE R PPN 4G R LIRS R

F10 TEFRFHRBIRTENERER
Table 10 Single index evaluation results of soil heavy metals

—ZE(TERUR) AR T )
JLE
AR km? L t511% AR km? L t511%
Ni 6435.78 99.94 4 0.06
Hg 6439.78 100 — —
As 6439.78 100 — —
Pb 6439.78 100 — —
cr 6439.78 100 — —
Cu 6439.78 100 — —
Cd 6439.78 100 — —
zn 6439.78 100 — —
WELE 6435.78 99.94 4 0.06

B3 T R R LR S I 4]
Fig. 3 Comprehensive grade evaluation of soil

environment in Nehe City

1—JE XU (risk free); 2—XUG AT (risk controllable )

— R (I, HFK 6 497.61 km?, (5 98.05%; — 2% (%
), HACA 8 km?, 5 0.12%.
442 TiERA

e,y L - T ) LA B HLBTA T a4
W a2 —9¢ (IEJ1m) AR 6 546.02 km?, (5
98.78%; — K (NEJ1 ) AN 19.27 km?, i 0.29%.
443 TERBEREEEN

TR TT T R PREE T A 0 b3l F PN A5 R


http://www.fineprint.cn

190 oo R

2022 4

P4 il e B BRI 2 25 5 S G 5]
Fig. 4 Comprehensive geochemical grade evaluation of
soil quality in Nehe City
1— —Z£ (50 (Grade-1, fine); 2——2( RUF)(Grade-II, good); 3—
= (h4E) (Grade-TIT, medium)

N PR RS — 2 (AA ) BRI L B
A6 461.5 km?, X HFRAY 97.5%; FF 5 G AR WM™
i =G (A PO LR A 38.1 km?, (5 4 XTI
TR 0.58% s ANFFA G (08 ™ 1 — 2 (CHAth ™ 1, ) 22
SR L HEE R 65.6 km?, 5 4 X THIFLY 0.99%. 11
IRBE I A R iR B — R UE , TR o e A T
Hi MR F R S T - T s R (LR 5).

5 it REI

1)IRIATTT 3R 0 SR A7, £ IR 8 A AR R
VAR, S HAERR N A HLE (Fe,05.Co. V.,
Mn.S & aPFE—HFEE N FE K Mo.CaO. MgO 7
wUEFEE—HERHNE,P.Ca0 MgO .Cu.Zn 7% 7 LA
PGB = N ,Ge 1 B S I B —Be =N
F. @I P.CaO MgO .Cu.Zn B Ge it = HiHeiE &
it JINAE O (A REARE , o4 R =438, AR =g AR VR ) ™ i A ol
it X RS SR U S M ARy
T35 56.94%F1 39.97%, 4IX FEEE = 4
gt HE.

2)INIAT T IR EE i AT, 4 X TGS e KU ey
() LMl A - AR o — A (T KU ) X 5 2 X
99.94% ; - $FEIRIF T — A (XU AT 45 XA 4 km?,

Pl 5 I T Ak B ™ M3 B X PR ST AN ]
Fig. 5 Environmental quality evaluation of green food
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