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AT E T AR S B T NS R NSRRI AR e, SRR, AR

R NI (T Al 26.48 molkg, S Ly 8.62 ~ 94.77 mofkg, 1HEh Ni & K SE£E 20 ~ 30 mg/kg 6 B 4 A B
it B NI A A AR b TR P R RIS B R Ni (T A BT R A A b
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FE4SZES: S153.6+1

BOOND R A K B IR oe =1,
IENVE TR (M IR L R (0 A .
A A O S OIE 52, L g PO S N RS B AT
BN, JF HAENS R R AR AR, RN T
THEPNIE R EE. Pk, SR H RN
WAL, R TS A A TR AR, B
FARMINE RAT E LT L ASCHIIT T 1Rk
RUA B2 R i e b (RN i S 2 e
IR ZR, DU R D AR WA - S8 g B ARt
FAE T NUIL S A -

1 MR57%

1.1 it

HEABEZ 3T 2003 41 10 H R I A7 5
58 YT G &k, FF, 22255 11 MHX,
HEZ T IRFEAR 275 A, LIEIUREIREE N 0~ 20 cm; 51
[ 145 1~ 2004 41 10 H R AWAbE W TG Al
R AFEE RE L WA 7 NHX, SR
[ Eifi ~ 0~20. 20 ~40. 40 ~60. 60 ~80. 80 ~ 100
cm 5 AN Z I, T IEREA 80 AN, BHE AT
TR g L Wb ARRERIEAS L, A
AN I R A4 AR HE T VE AT
1.2 MEHE

TR NI F RS HTR A K- m SRR A R
filt, THAWCKH 3200 BRI e EE VI s
YR, pH E. SshES AR e, KA
SCHR L7 AN AR B AR BT 73T . Bl gt 4
MK H DPS Geit 43 ik 2F 58 o

OX4TH: MIEHFTREIEETE (2003242) % B,

2 HR5SH

2.1 HETEMN S

TG AR =R NI o il 26.48
mo/kg, & EVEHIY 8.62 ~ 94.77 mg/kg, 1% Tk +
% (AZ) TNIFFEEEAKE (30.80 mglkg),
T3 (AZ) TN & (26.90 mgkg) FEAFRRE,
TG T AH AR b X b 5 ORI R 398 N RT3 B J KT
(Jb5T 4 29.0 mglkg, Kk 33.30 mglkg) Bl M4
A 1L AT T3 AT DO e 2 R T LA (R 1),
5 H D AR FH 3N /KPR 20 ~ 30 mg/kgi [l
SRR S s NS T 40 mo/kg AR H 35 A7
BRI, BRI AL, HAh A b X o A A 3 A
5% e A7 o b4 AR B S NI B AR A A B
Jb1m VG ) AR TG A, A AN [ i X AR
H g hNIE S 227 (p>0.05),

f RSy (R 2), BEMELR Ni P& R
e, A 30.18 molkgs S - Ni SRS AR,
h 22.43 mglkg, AN 3 PP fagELLAY, HAg R
FIEWFE (p<0.05) St # (p<0.01) /K. Wik
B BB A Ni PSR AR : B>
WE>EE>TEE L, 5A4ETEE (A2 N E
RALEE, PRk L NSRS T2ELE (A
Ni “FE) & BTSN, Hfl 3 R+ 3 B 1 4 [
AN EHE CA ) NI P& AT 4 Al 35
H NI S ELE 20 ~ 30 mg/kg Y P 20 A R A
> Ni ST 40 mo/kg [ H35, BRERIE LA s
B wmidl, oAt 3 PR I o A AR IR

PEHTWRIN: HEE%E (1964, Ui, WALAERA, Wil, #F55, BEMGHEE RS ARVITLEDIFT. E-mail: kycmjj@163.com
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Table 1 Ni contents and frequency distributions of tillage layers in Hebei province
A3 HLIX ERITE-O 4= Ni #rit (mg/kg) 4 Ni a9 (%)
v Hil TEIME + iz BRRE (CV %) <10 10~20 20~30 30-~40 >40
[ien 29 8.62 ~ 44.17 2449 +9.00 a 36.75 6.90 20.69 48.28 17.24 6.90
s 17 11.67 ~57.72 26.06 1157 a 44.40 0 29.41 47.06 17.65 5.88
[ 47 9.44 ~ 46.95 26.83+6.52a 24.30 2.13 10.64 61.70 21.28 4.26
Lg% 8 18.77 ~ 30.89 25.61+£3.96a 15.46 0 12.50 75.00 12.50 0
i 24 11.42~94.77 27.00 £19.13a 70.85 0 54.17 16.67 417 25.00
R 13 14.69 ~ 38.86 27.66+7.25a 26.21 0 16.53 47.25 30.26 5.96
AFE 40 10.62 ~ 40.56 28.13+6.18a 21.97 0 5.00 62.50 27.50 2.50
17K 20 21.78 ~ 37.64 20.74+4.82a 16.21 0 0 60.60 40.00 0
M 22 18.32 ~ 43.99 29.65 +6.03a 20.34 0 9.09 50.00 36.36 455
ma 22 15.58 ~ 46.10 27.39+6.27a 22.89 0 13.64 63.64 18.18 455
HR 33 14.04 ~ 40.06 29.64+6.14a 20.72 0 6.06 51.52 39.39 3.03
AT 275 8.62 ~ 94.77 26.48 +10.22a 38.60
ik (A2 B 148 7.00 ~ 300.00 30.80 £ 11.18 36.30
2 (AP 4005 0.06~627.00 26.90 + 14.36 53.38
T PR RFOR S 2 R A BFE (p>0.05),
F2 Mded 4 MEZRB IR NI FEMREL T
Table 2 Ni contents and frequency distributions of four main soil types in Hebei province
TR G B 4 Ni &t (mg/kg) A Ni g (%)
K i H PME + bRdE2E BFERH (CV%) <10 10~20 20~30 30~40 >40
Fisg L |y 31 9.89 ~ 94.77 30.18+19.16aA 63.49 476 2381 4286 476 23.81
2 (AR B 265 2.50 ~ 300.00 26.50 + 10.24 38.64
Wt AL 113 10.62~49.66  27.65+7.80aAB 28.21 0 1681 5310 2478 531
S (A B 242 9.00 ~ 627.50 30.70 + 10.23 33.32
W+ ik 111 9.44 ~ 46.95 28.07 £6.21aAB 22.12 0.90 901 5946  27.03  3.60
2 A B 265 3.50 ~ 60.70 29.60 + 9.50 32.09
oA ik 20 8.62 ~39.25 22.43+8.08bB 36.02 500  30.00 40.00  25.00 0
2m (AR B 150 4.20 ~ 95.80 23.60 £10.29 43.60

E: RPAFENGFREIR p<0.05 K2R, ARKNETFREEIR p<0.01 KT 7R 5.

2.2 FEHANISEMIETL

4 PSR B A ) R AR R NG T i Ak
A (R 3), HIFE I (KR 40 ~ 60 cm,
#5160 ~ 80 cm, ¥+ 60 ~ 80 cm, %45+ 20 ~ 40 cm)
HINIS B TR 2% (0~20cm) FNigE, H
SRANHAEFE (p>0.05), H4EHCE I TNI
i (B 32.40 mg/kg, #51 33.20 mglkg, A
+ 26.50 mg/kg, ¥+ 30.80 mg/kg) W TAE g
N EER A A — 3. e iE I, Nide e
[ A — R A), Bkt (0 ~ 20 cm) NI
HhEE (20 ~40 cm) FNIFREZENAK, HitE
NI & R R 2ot BRE SR, (HRoE B

AR, R IWINIAE SR 1K) A 5 2 BRI
2 VIEEPSE
2.3 HESHELIEP NI FES5TIRETETBUMER
RIX R
TR E R Fetb . TR AT
A ICER AR o AP IR LA AR ) 3458 2B
AKCEAREEAAAG R, i3 4 WTLUE Y, 4 FhSRAHE
JEAIT NS R AL A LR pHIE 4
R RARACAN SR AN 2, R WIAEAR FHARG $5 i 4
PER, EHHEHURS . pHE A SR a0 T3 NI f
AN A ERZIE . IR, RN
SRR IEARERR R LN T A A R
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Table 3 Ni contents in profiles of four main soil types

R £~k T2 (emd 4% Ni i (mglkg)
5 I £ bR LR FE (CV %)

Bt 0~20 13.28 ~ 43.60 2858+ 12.69 a 44.40
20 ~ 40 9.93 ~ 41.40 27.14+13.80a 50.85

40 ~ 60 13.42 ~ 50.60 29.45+1554a 52.67

60 ~ 80 12.04 ~ 44,64 22,99 +15.03a 65.38

80 ~ 100 11.56 ~ 45.69 26.29+12.82a 48.76

#t 0~20 25.18 ~ 49.66 33.82+10.83a 32.02
20 ~ 40 16.85 ~ 44.68 30.05+11.84a 39.40

40 ~ 60 25.59 ~ 41.01 32,69 6.59 a 20.16

60 ~ 80 24.20 ~ 51.94 34.15+13.04a 38.18

80 ~ 100 15.95 ~ 35,04 2314+8.26a 35.70

Wt 0~20 23.38 ~ 27.97 25.72+1.96a 7.62
20 ~ 40 24.59 ~ 25,65 25.25+0.46a 1.82

40 ~ 60 19.97 ~ 27.54 24.45+3.19a 13.05

60 ~ 80 21.31~3151 26.72+4.19a 15.68

80 ~ 100 20.59 ~ 27.29 2480+2.92a 11.77

I L 0~20 17.57 ~ 30.84 2581 +6.14a 23.79
20 ~ 40 15.30 ~ 33.97 27.92+852a 30.52

40 ~ 60 10.78 ~ 39.46 25.09 + 11.71a 46.67

60 ~ 80 11.61~31.04 2437+889%a 36.48

80 ~ 100 4.78 ~ 27.92 19.19+10.11a 52.68

e SRR T B A RO ZE R A (p>0.05).

T4 AHBEHBRMHFELIER NI ZES
TIEE R IEARAIIR K
Table 4 Correlations between Ni contents in soil profiles, topsoil

and the physical-chemical indexes of four main soil types

EERR RS pH A dhi HHUR
PRt iz -0.206 0.180 0.220
I 0.680 0.186 0.325
-t B 0.158 -0.145 0.014
il -0.377 -0.466 0.394
b M= 0.150 -0.127 0.149
T -0.594 0.105 0.185
R4 iz 0.384 -0.283 -0.216
T -0.048 -0.062 0.386

3 itig

3.1 TEHRNIWEERSH

N A ) 90 A7 A2 B2 B BRI, {H
NGB ] JTAE A SCR B SR 4 A0 N1 2 7]
SRR Y AT RAT e R M BT Al R R
W, JrdbAs A& B NI 0 A s A Ao B

IR P AR S A g, 5 MR SR
TE A 5T - NS 0 AT B B2 i v A
HRrd e ARG AR AR —3, iR A TIENI
SRR AR . AR P R AR
g 2 A kA A B NP S R AR T
Wb TIEPNIT R T Sl 54 E NI
R SEIEAREY, AREPE HIERNIE =R T
REZ LHEPHE R s mT,  H SR NI R BRI
HPEaE R <M,
HH5GB15618 (1995) Dlvh - B Rfss i bR ifE kI
g5, RHEEEEEIRSINE L5, HEPNISRSERE
bR 40 ~ 60 mg/kg (pH{EYEM 6.5 ~ 7.5), =
HFrUEAHETT 200 mg/kg (pH>6.5). WF9T4s Bk,
WG 4 FhEEEA R Wb Wb, S
AR H -3 TN AT 1128 T3 PRB Jo f — bs
. CHUERNAGN 99.99%), HA-HEpNif B4 01
B RARALE 20 ~ 30 mg/kgll & &Y 2, £WALA
AR -4 R L A JE N G ), AR T
M8 AU
3.2 LIEA Ni WA R4



%5 1

L 2o, b R I 3 R 805

WS SRR, 4 B e rp NI AE 0 ~
25 mg/kgt P AT 0N, R B S B S
KA, Bk SR A SR, ] 14
it P 3 SN TR s R T, R B — 2 1
PEBEVE AU R . [FIWTIT S R EoR (€ 5), A
[Fi) 2 8 - 338 o it N ik NI /S S AR TR RN
8 N I T R A P TT 2K
REE O b iR T (40 ~ 60 mglkg) , s ZE
I NP 7 55 1 T MG T B AR RS R N2 JK
(6.5~ 29 mg/kg)®. it WL, AL 4 Fh K
RURH 3 Bt . Wt 345D NI
BEBURNATIY R ZAE 20 ~ 30 mo/kglt& RIEHEZ
P, NIELEAR B 3 bl v — e R 25 m), A
BIABERUR P B R L IS, PGS =
NifEJE rI 471

%5 4 MERHIRIAFENIERESTIRFE (mo/ke)
Table 5 Ni concentrations spraying on Chinese cabbage
and the critical values in four main soil types

TR it N R I S
THEANI A RS Ni 251 Ni
Frige <25 66.36 6.21 16.40
1 <25 57.22 8.59 20.51
W+ <25 41.68 2.55 22.39
TR - <25 62.03 6.83 16.36
*: e A SCHR[3-6].
S K-
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Ni Contents in Farmland Soils of Hebei Province

MA Jian-jun, ZHU Jing-tao,

LIU Yu-yan,

YU Feng-ming, DU Bin

(Hebei Normal University of Science and Technology, Qinhuangdao, Hebei 066004, China)

Abstract:

Ni contents in the soil tillage layers and in the soil profiles of four main soil types in Hebei province were determined. The

results showed that the content of Ni ranged from 8.62 to 94.77 mg/kg, with a mean content of 26.48 mg/kg, and the highest frequency of Ni

content ranged from 20 to 30 mg/kg. There was an increasing tendency of Ni content from north to south and from west to east. The order of mean

Ni content of four main soil types was: Brown soil>Fluvo-aquic soil > Cinnamon soil>Chestnut soil. Ni contents of the subsoils were higher than

those of the topsoils within the four soil types, but the differences were not significant. There was no significant correlation between Ni content and

soil pH value, soil total salt content and soil organic matter content.

Key words: Hebei Province, Farmland soil, Ni
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