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Fig.1 Black soilsdistribution map in Heilongjiang Province
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Jihh, A HEA 10 J7 24 KA i, A L 7 5
% hm?, E PR ARE KRR 37~40 12 m®, X2
MRS VERLE M EE R R R EE 2~3
2 m?, AT Af BHEAR K RISEA G S i 107 5
BBV R R I R A R 3T A bR v
Wik IEIA 500~600 /7 t, AHF 5 ANFE= i1 K
AN — A A A REE K BRSO T 20~
25 12 kgte XFERFE N X, BRI IRAT T HEAR ) B
MEAR S R, R SGERGRY E R B L OgE
FEJEIE . 223850 B A 3 AR SRS I 50 30T 4 g
KA, S R 2 k) AR A R
AMER PR bR, R AL A 2ERIE D)
AR, AT S e B A AR SR IR S
DI ok A 2 BRI AR 3 T K R SR A R 7
TR AR . AT A B R PO A LR
e A R AR IR IR 2R, SRIEOE MW VAN R
T X A R ATV, R AR
AR, DA AT RO P R A e e, X R N RZE
TERREARTE, RRIEREL2NTHE, AL H/DHE
T, SR E R IR AL IEAR T,

1 AR

AR B HARR M T B s B K E
AT 4 ANXEAER PRI, ot ak ) 22 1 1- 3
AR R Gl Do PP IX R R
<1, AR, FRERE—RE 450~550 mm 7=
iy IR TR, RN 0~6.7C. VF
A DX 1) b T DR3840 A2 AE BAROBT K i )y v ) i b 52
ANFEFEEETIRI &R SR S, HHersEir
W HEMVP X ZIFRARE, HEEEMZ WRIED
Mitk. @ ZHENERE, BRITARLX AL ES
R AR MR SRV R S BF RIKIX, X TR % 4
[ 20 5% 1 ReE A 6 T A

MOT BAY T AL 4 48°43 ~51°00', Z<4: 124°45 ~
126°50', 48 M AN 15 107 km? 43S 1~2°C,
TERE K1)l 450~550 mm. 33 TS G SR T S 10
A S IRBERAL I E RN A AR B, V5 G
X/NFE oK. KRR 666 1 H K IE 95%~100%,
B HLEER B RS HE %k 100%.

vo i SLA7 T b4 47°51' ~48°34', A4 125°11' ~
126°8', 4B EHI 3053 km?, EEHSME A 1.1°C, 4F
BB T3k 497.8 mml®, ool B3k A ESE L
BT R R . P ORI, sl B 1995 4 115
12 Bl TET AR A 2 010.92 km?, 2000 4F -+ 4 42 ol ] AR
2090.22 km?, #4107 89.3 kmA™,

TLKIEM T A7 Tk 4h 48°30'~48°50', A4 126°00
~126°25', 435 s R 7 050 km?, SF-3iHk 250~300 m,
PRI 1~2°C, AFRFAKEITE 468 mm. [IEE
JIIR A K T A A Y B R .
W, BFEMEIE. EAERAIUE, 2EPEA R
PIEE LIP3 REAE 0.1% 0008 % F . 2R TR T 30%~

60%; 4f N % T 16%~24%; +IEALAR. itk g
T IRTE) PE AT A

WA T TR VLAE s, A7 TIbd 46°58 ~
47°52', K% 126°14'~127°45', 4855 MR 4 546 km?,
WA 147~471m, — Mk 200 m, P34 A 1.5C,
fERE KR 550 mmi®. UK Lk m A B 4IA R 16.47
Jihm?, bR AR 35.83%. T TZ 5 W vk
W, AR BLRIERZ EE — 2 AF 30~70 cm I,
/N30 em LD W H AT T 2 AERERORT L 142 h
HIRIE, 25 2 A as RO 40%H ) THIFE T 2 )5
FEAE 30 cm, B2 CU o,
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2.1 N AFFIEIRAE

PR AR AR IABE ORI 5 1 5 DR 3R Bk PRA A
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TG G (o) FIEIEAE JiRAE (o), JRiL#% 13 T
B, RGPPSR R ARAE) . R
e 2L 55 AU, PR L BAR S G T T
Prigabs AR . HH MACRIEN I 1, A MO
b, My R diabr s BbsdEq, b Me{a. b. c}, i€[13],
JE[L5], HAEAAED S, My ZWFER, —Fh M
> Mig+1)s Ty—Fh R Mij<Mi+1) R N R AN A
w1,

&N

x1 IEIRRERESR
Table1l Indicatorsand grading standards

o/ yania
EiER D
I il il v \
ag: [ K E/mm  (400,450] (450,500]  (500,550]  (550,600]  >600
ap: W ) (35] (57 (7,10] (10,15] >15
ag: MM A% /%  (60,80] (40,60] (20,40] (10,20] <10

by: £ Znimg - kgt
b,: i Cu/mg - kg™
bs: 4% Pb/mg + kg™t
by: 4 Cdimg - kg

<8259 (8259,97.9] (97.9,1958] (1958293.7] >293.7
<1583 (158317.3] (17.3346] (346519] >519
<1214 (12.14,13.76] (13.76,27.52) (27.52,41.28] >41.28
<0061 (0061008 (0.080.16] (0.16024] >0.24

c: AHURIg- kgt >464 (40.6464] (34.8406] (29.0,34.8] (145348
C: A2%Ug - kg™ >391 (345391] (297,345 (253297 (138253
ca: Axflg - kg™ >10 (07,100  (060.7] (0.5,0.6] <05
Ca: HALBEIMg - kgt >30 (20,30] (10,20] (5,10] <5
Cs: BM/mg - kgt >200  (150,200]  (110,150] (80,110] <80
Co: pH {4 7.0 (6065  (556.0] (5.05.5] <50

A CHWIR IR b, 28 A K IRFRsiiE, M
A A EE, X 4 ASPEOY X B8 A A 3 AR IS AT T
TP AL AR . 3R LT 2002 4 5 H K H M eiT
BT (115 MRS HORIEMTT (75 MESD. 7T
i (83 AMRE 5D BBIREAE T (75 AR5 10818, 5%
FEREE N 0~20 cm, REAMFE SR GPS T H4h
7o bIEAEEE. AL EFVEREIGI e SR H K- m & IR T
- WO OB R e s AU AR 2RERH
TCEAMHTX (Elementar verio 111, fE[ED WlsE: pH {EHR
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HIRALIRINE ;BRI BRI S B iR AR - B P L (0
W5z s MR NHAAC 848, JOEEEERE . b7
DX &R AR S LR 2.
F2 2002 FHIIE. AXEMT. LBMBHET
BIHERRENE
Table2 Measured values of index in Nenjiang county,
Wudalianchi city, Keshan county and Hailun city in 2002

KAEX
fihr

Mo B HoKEMTT swibE AR
ap: AERBEKE/mm 500 468 497.8 550
a: W) 5 6 7 7
ag: FHBLH 6 1E/% 317 319 30.8 285
by: #% Znimg « kgt 4951 42,95 49.74 103.2
by: #i Cu/mg *+ kg 20.66 18.89 2456 155
bs: #% Pb/mg * kg 18.28 15.79 14.64 221
by: 48 Cdimg « kg™ 0.097 0.110 0.107 0.32
c: HHLFIG « kgt 59.56 58.72 44.16 50.64
co: AAUg - kgt 315 315 248 2.56
ca: 4xfilg « kg™t 227 235 1.48 0.61
Ca: HAUWEIMg « kgt 2471 2552 2472 9.45
Cs: HAH/Mg - kgt 220.68 199.72 208.67 229.8
cs: pH fH 5.87 5.60 6.14 6.80

2.2 IEFNERNHE

VP DR 0F 1 98 A2 2B 055 5 S 1) 5 W R e AN [
B, TEPEO h D20 8 5 R AR AU . A i N A
FITHE, AER s FR b AU N R 2 bR v L i, B
K S HRBRIT) 5 A GARERUE P 3E R EE S, H

5
1 N %
ﬁszg E Mij o TR SEBRFE RN Xs | Mij>Mi(j+1)HTJ—,
j=1

S X
ﬁY\WF;; 4 My<Mjgupt, Ey\wlzgl’ A WHH A

W

Ja 3 BIRHR PR INBLE K = , Hrble[d,n].

n

;vvl

Ky WA PPA DR 5 PP SR AR A L, i o SR ]
FFENS VP R IR, Bl Ka=(Kar, Kaoy Kaz)s Kp=(Kp,
Koo, Kb, Koa) 5 Ke=(Ker, Koz, Kea, Kea, Kes, Kes) o

LV E ARG 4 ANTEO X S VRO DR (A AR

T

K,=(0.34, 021, 0.45); K,=(0.12, 0.28, 0.31, 0.29);

K.=(0.14, 0.23, 0.08, 0.15, 0.14, 0.26)

K,=(0.31, 0.25, 0.44); K,=(0.11, 0.27, 0.28, 0.34);

K.=(0.14, 0.23, 0.07, 0.14, 0.15, 0.27)

v il

K,=(0.31, 0.27, 0.42); K,=(0.12, 0.33, 0.24, 0.31);

K.=(0.17, 0.25, 0.1, 0.13, 0.13, 0.22)

AR

K,=(0.32, 0.25, 0.43); K,=(0.14, 0.12, 0.21, 0.53);

K.=(0.11, 0.19, 0.19, 0.26, 0.10, 0.15)
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TERAE, X0 A1 Xo 72 55 X AHAB T 2 AN FIARHELE, Ry (BN
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o | 2 O 0 0 0
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1 0 0
0 058 0.42
0 094 0.6
|0 066 0.34

(061 039 0 0 0 |
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0
3

I
o O O O
o O O O
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1 0 0 0
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095 005 O
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2.4 BIETSHERBESEINMENTHE
KREA T HRIEG, HRHZ ARG AE A
L1 R 0 I 7 Q| R e E R 7/ B /A2

E
Um=nXA(Km/\Rm), Horp Koy 0 S50 FIBCEATRE, Ro /2

SEPATTVPA I & P b S JE BE RS, U A Ko B Ry PRAERE
IR RAN, 2 3 — AL RIS — PR IR 7 1 L AR S
HEHRE Un€ (U, Up, Uo 205100
BT
U.= (0, 0.19, 042, 0.39, 0); U,= (0.16, 0.42,
042, 0, 0); U.= (0.22, 0.39, 0.39, 0, 0)
U.= (0, 0.27, 0.38, 0.35, 0); U,= (0.14, 0.43,
0.43, 0, 0); U.= (0.23, 0.35, 0.42, 0, 0)
AL
U.= (0, 0.04, 048, 0.48, 0); U,= (0.16, 0.42,
042, 0, 0); U.= (0.19, 0.24, 0.24, 0.28, 0.05)
AR
U.= (0, 0, 05, 0.5, 0); U,=(0.112, 0.196, 0.196,
0, 0.496); U,= (0.2, 0.2, 0.35, 0.25, 0)
16 PR B IRVPAN 3R RN I, B SR A 3 B
Ua
U=|Ub
Uc

1
oo r r oo o
o o o

o B O oo

R O O O B
o O O O o

g IWSE

T

[0 019 042 039 O]
U=/016 042 042 0 O
1022 039 039 0 O
FKIE

0 027 038 035 0
U=/014 043 043 0 O

1023 035 042 0 O

0O 004 048 048 O
U=/016 042 042 O 0
1019 024 024 028 0.05

HEfe:
0 0 05 05 0
U=|0112 019 0196 0 0496
| 0.2 02 03 025 O

HRA SEBR G DL S R A3, W L REE, #iE a.
b. ¢ 3 MM TRV T B E A : N= 0.35,
Ny=0.33, N=0.32. T /&, 32254 V400 I A 5 BE
N=(0.35, 0.33, 0.32). fJi, BEATHOHIG RORIE-—1k,
B VPN DX - A S AT T VPN B Ve
Ua
V= NOU = (Vavvbivmvd’ve) = (Nav Nb! Nc) Ub
U

BawiIbE

L. V= (0176, 0.264, 0.28, 0.28, 0)

FKI%EM: V= (0.18, 0.26, 0.28, 0.28, 0)

soili: V= (0.15, 0.26, 0.28, 0.28, 0.03)

S V= (0.139, 0.139, 0.245, 0.245, 0.232)
2.5 FMER

e B RS I B SR R I ORABL I 3 S, 43 %) 4 A
VRO X (1) B - T A S A B U b AT VY, A3 BT
o RREMTE . sl B R b AR SRS R
S 2E, WHETEMN R 2. RIEKR, HErEH X 2+
TIEASHE R EE TS W, 8 E SR T
R, 3y YR AR B Ak, SETREE - BEIR ) A R
S AT EIE T .

PR DR TR R R S b, AR T K LR %
DX KT B 10 AP A S PR B AR 1), i T BRI 5
RO S N AN G B PR SRR, 38R Dl L
FEHL, ADHX O LT B BT ER TR ISR
PP DX 1442 1ok 32 A HE VPRI /K il . 41 2 I 2% 2002 4E-4¢
TR, BRI AR R 9.55 )7 km?, MK g
240 8.53 Jy km?, X 3420k 1.02 J5 kmP.  H R ™ 1) 1
BR M B 104.7 J3 kP, AR F T BEATINCR, AR
VIR “HEAHh, WhYEYE, AN B, iR Bl TAH
B “RBR, MR, BARKE T E,

PR DX & 1% AR ARE X, Tk, “ =7 1)
HEBC V5 K HEIR I A7 B A FH AR 25 RO, (R
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YR B L™ . AR, MRJRIE. FFFIRR. KK
ST 6 AN AEHEG KB 6.5 44 t, LHER G YL B
ik 2.7 71 % hm?,

FAk, WEFTIX B AT MU A AT B R R R, A
EANURS BV . B 2P R, TS
SR SR AR, AHUTGER fh, S AR R,
HARE L BATR ZANR S =27 3%~6% 7], HHTvF
P IX B HA BT AR 1.5%~3% 17

M DI, R ph. s YuR R iR
XTI B L IEASHERE AT —C W
Wi, PRYRI S B b R A A R R R R, EEAE
s BRSPS L R, ORI SE LA
5 THT R HCHE it o

4 BRIHEBETTRETINERIPIE

4.1 MARTHEBAE

A b R RN T S AR E R, A AR H )
AR ik, RSP @ w BT 2 X, HLLE
T AP T R AR MR e O EEAR R AR X, AR
P B L AR AR R, 0] St OB ) B X bR v R E fR
PrAEGL, LU DR 1) R Tt
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B AR P bR . 8 I in % A B B A bR I RN g B
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PO R AET KT TT o N TR b Tl R LT 4 e
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DA BR R A, S R B L X AR AR IR
4.3 BERMHIEZAK

B JFORANG B BEAE S 158, v ARRAEAZ B R
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FRPPAS . ZESATE 1 ELRIEAE T (R 3 B R P A 22
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MO SRR 8 T X, v EA AU R A R A AR
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R HIAIBUE Z A, B BSOS A AT HLIE =
A, DAHESA HUERIRAEH . SR H A el F H &
HE B 2% R AE RS FF M FE 4000 )7 tla. A& #&f8 3300
J7 ta, #fE. R 20 14 to EAAUIEAEH -, RECEHL
TNUAHSE EHEARB S, —Jrin] RiEsE s ED -5, 5
—J7 AT AR R LR, PR IR, BRI AEIE
B &, bR EEE g, R ARSI

5 #& i

ASCRH T 0 RS ELGIE . TR LR 25 6
PROMEXS BRITA 4 AN Ui 3 A DX A AR IA I o e i
1T TR, DR RIS BT R R R AR A IR B

U7 BRSO MR R R ARSI PUIR, AN
NG/ HIE R e TR b W A1V D S/I5 P | N s N 2 a2
SeH TRES I SR BHERIR .
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Evaluation of soil ecological environment quality of
typical black soilsin Hellongjiang Province

Lei Guoping, Dai Lu, Song Ge
(College of Resource and Environment, Northeast Agricultural University, Harbin 150030, China)

Abstract: Evaluation of soil ecological environment quality is the key foundation of the development, utilization as well
as protection of the black soils. On the basis of previous research, Nenjiang county, Keshan county, Wudalianchi city and
Hailun city of Heilongjiang Province were selected as the research region at macro and mesoscale, considering the
influence factors and the existing status of soil ecological environment quality under the guidance of the standard of
evauation of soil environment, and using grading standards proportional, Delphi method and fuzzy comprehensive
assessment were used to establish evaluation system of black soil ecological environment quality in the research region.
The system included 13 factors related to soil erosion, soil pollution and degradation of soil fertility. The results
indicated that there were some differences in soil environment of Heilongjiang Province. Specificaly, the soil quality in
Nenjiang, Wudalianchi and Keshan areas was dightly lower tham the mediumlevel, however the soil quality of Hailun
was worse than that of three other cities. In the end, a series of measures including land management, engineering and
farming technology were taken to improve the soil quality.
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