DOI:10.13758/j.cnki.tr.2006.04.025

(Soils), 2006, 38 (4): 494~498

GRAERHEIE A B, b2 5 5

066004

ARG, BT TR LR (ND) X P B RO T eE SRR S B R 52 m, JF
MWL ESRAEY . EREZR NI R A G Ni S AR E T 1 NI v QR I S . 45 R
K], L NI R 0~25 mg/kg VB, /N SA YR BEIE Ni SRR, bl Ni £>25 mg/kg, Rt Ni

RN, YRR TR,

6.21 mg/kg (DTPA)FIZEN: Ni & &8 16.40 mg/kg.

SRR R T B SRS Ni & R I — & I P R s Hiot & .
LA™ B AR i A e B Ni S I SE N . L4 Ni b 66.36 mg/kg,

HHEEN BN

B /s RO B SR SE

S634.3; S153.6'1

BOOND EMAE KT b T MRS IR0 R,
IR R A K, SR S A=A 1 A PR
PEU2, ZEHR I N B A B F G [RII, 6F Ni ¥ 4
WA A . Ni &P BB gtrcEg, b
S, BEEAERUASRh@ 23 N 3 ) Ni A £
2%, BN Ni ARS8 IR, AN e
Yy, TR 52 358 CUAS IR RE B 3 52 21 75 4 e 1)
V5 e LIt I 2 R S o AR AR e, g
) Ni AMLPHAAE I KRG, R E hE 4 A
WONI BB, T A AN A A D
TAFAEA Ni 1 2000 AT R s 95 AN [\], &
FEPRT I TG SR SO, B AR A 1 B 5 b B
T, BRSO T A R A s R R R,
N SE R AR RE ORI R A — ), AR SoE
AR, WEIORRE L Ni X AR AERK K E
IR AR A I8 55 AR BEAR B R AE 8N, A/
A= B e, i Ni I EErEIlG ALE, N
GHFR T Ni B 5 AT R v Rt
BlF HS A o

1

1

1.1

PR 3R AT b A8 R LTI v B RG 2
WA, IR AR, I ACE R AR
1 AEWRRNAR 7S B S B A /N L
1.2

REAE HOGIR = AT, NIRRT
B R k45 . %0 (CKD. 25, 50, 100, 200,
400 mg/kg 3 6 A~ Ni ¥ JE /K F, LA NiSO4-6H,0 AL ik
WA HMBA L, [RI 4% N 0.2 g/kg. P2Os
0.1 glkgs Ko0 0.1 g/kg A N. P. K3 FRAEEL, TR
G¥A], UE 30 K, FEANHEAAHN 10 cm x 10 cm )
SRR, AR 500 g, BEAFEEH 6 1K,
BEALHES . U ES IR, ks — R
MJS S, B 10 R, ERRUAE N, R
FEARFFAE 75% ZiA7, ¥E 4K 30 Rk, 20l
SE /NSRRI RIR R 2B NI & 0 s 9%
SRS IR AR NI SR NS

Table 1 Basic properties of the soil in the experiment

eS| pH {H AT 4 Ni 4 Cu 4 Zn 4 Fe 4 Mn 4 Ca 4 Mg
(g/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (g/kg) (g/kg) (g/kg)
i 5.90 243 48.84 3431 63.19 33.73 0.45 4.93 8.92
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1.3
TR S U R A R IE . RS FRRHEL
TR 1.000 g AR 0.500 g, IR SR
T/K-HCIO4 W7, HHYIFES KM HNOs-HCIO,4 74
B, O IR SR AT A PR £ S AT, 4
FrE Cu. Zn. Fe. Mn. Ca. Mg. Ni % 0%,
TS NS RIE: FRBOS 2 mm Je ki
PR+ 5.00 g, $REGHIAHIIEH: ZE57K. 0.1
mol/L HC1 ¥ ¥4+ 0.1 mol/L CaCl, %A1 0.005 mol/L
DTPA-0.1 mol/L TEA-0.01 mol/L CaCl, ¥ (pH
7300 RGN 25 5 $REUNTR], Bk DTPA 4 2
h 4, HABSEEGRE N 1hy LI EE 504 1:2. 1:5.
1:5. 1:2, 180 K/min 52 ¥, & mIELUTIE, I

2 Ni
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P AR AT 3200 250 73 el BE T
D . Bl AP 5 7 Wit R DPS 0 Mk A58 1o
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2.1 Ni
2.1.1 xEeHAERKRGEm B N BT
25 mg/kg fEHE/N R AE K, RS AT E A CK
Iy AN 15.38% F 4.55%. B Ni =380, 250t
i FA Y S TR (P<<0.01), Hio™m 5
RIEARFET, RIS 1R FH 80 . i Ni KT
100 mg/kg, fRHEK X, it Ni #2551 100 mg/kg,
KA AU 2 B (3R 2).

Table 2  Effects of Ni application on biomass of pakchois in brown soil

Ni $ Ey
(mg/kg) 5 (mg/AK) B (%) T (mg/tk) Bk (%) TKE (ghkg)
CK 429.36 +£57.93 ABa - 31.63£5.20 Aa - 92.63
25 495.40 £52.90 Aa 15.38 33.07+0.93 Aa 4.55 93.32
50 304.97 + 52.14 BCb -28.97 19.30 +2.12 Bb -38.98 93.67
100 196.93 £8.96 CDc -54.13 14.47 +£1.50 BCc -54.25 92.65
200 155.13 +£23.07 CDcd —63.87 12.67 +£0.95 Ccd -59.94 91.83
400 66.23 +12.55 Dd -84.57 8.93+£1.00 Cd =71.77 86.52
Ni #hi: A
(mg/kg) £ F (mg/kk) W (%) TE (mg/kk) IR (%) TokE (gkg)
CK 30.57 +2.30 Aa - 430+0.85 Aa - 85.93
25 2947 +4.25 Aa -3.60 3.10+0.36 ABb -2791 89.48
50 23.27 +2.06 ABb —23.88 2.20+0.70 Bb -48.84 90.55
100 16.03 + 0.80 Bc —-47.56 2.13+0.51 Bb -50.47 86.71
200 21.23+£2.71 Bbe -30.55 2.20+0.26 Bb -48.84 89.64
400 18.07 + 3.97 Bbc -40.89 2.93 +0.76 ABb -31.86 83.79
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Table 3  Effect of Ni application on Ni absorption and accumulation in pakchois
Ni B e 5 TH A Ni i (mg/kg) M Ni M Ni A Ni A Ni N2
(mg/kg) Ni k& H,0  HCl  CaCl, DTPA ik SR B 2R (%)
(mg/kg) (mg/kg) €77 ) (mg/kg) (ng/FE)
0 (CK) 48.84 0.20 1.19 0.17 0.33 12.20+0.75 0.39 21.03 +1.26 0.64 59.92
25 66.36 0.40 11.07 0.61 6.21 16.40 + 0.86 0.54 34.03 +£3.65 1.00 54.07
50 109.45 0.70 27.60 1.05 16.05 28.02+£2.13 0.54 78.71 £10.21 1.83 29.50
100 156.68 1.20 48.20 2.61 27.39 42.77+£2.98 0.62 168.71 £21.74 2.70 22.98
200 251.17 1.60 76.96 5.04 40.83 86.25+£5.74 1.10 239.16 £ 18.54 5.07 21.60
400 479.84 2.50 106.80 7.93 50.75 94.05 + 8.92 0.84 315.03 +£32.78 5.70 14.68
4 4 Ni Ni

Table 4 Correlation coefficient of contents of available Ni extracted with four different kinds of extractants with biomass and Ni contents of pakchoi

LEPESER AR N
H,0 HCI CaCl, DTPA
EXN -0.936%* -0.945%* -0.901* -0.958**
E LS i -0.899* -0.914* -0.847* ~0.940%*
MRS -0.784 -0.782 -0.695 -0.824%*
WATE -0.437 -0.496 -0.385 -0.551
2 Ni 0.957%* 0.980%* 0.971%* 0.978%*
MR Ni 0.989%* 0.995%* 0.980%* 0.994%*
134 Ni 0.980%* 0.963** 0.985%* 0.931%*
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Table 5 Effect of Ni application on absorption and accumulation of mineral nutrients in pakchois in brown soil
Ni Bl X
(mg/kg) Cu Zn Fe Mn Ca Mg
o KR o SRE G e o EY ANy i FME a8 EY ANy
(mg/kg)  (hg/Fh) (mg/kg) (Hg/kk) (g/kg) (ng/bk)  (g/kg) (hg/#f)  (mg/kg) (hg/tk) (mg/kg)  (Rg/tk)
0(CK) 9.92(100.00) 031  81.53(100.00) 2.53  0.76(100.00)  24.03 0.26(100.00) 837 28.94(100.00) 0.91 5.15(100.00) 27.43
25 10.12(102.02) 0.33 84.62(103.79)  2.80 1.15(151.18)  38.06  0.22(83.74) 7.34  29.13(100.66) 0.96  4.94(95.92) 16.00
50 12.47(125.71) 024  88.55(108.61) 1.71 1.95(256.02)  37.58 5.10  30.66(105.94) 0.59 5.30(102.91) 13.64
100 10.72(108.06) 0.15 77.81(95.44) 1.13 2.37(311.20) 3432 0.20(74.85) 2.88  30.43(105.15) 0.44 6.08(118.06) 20.40
200 10.86(109.48) 0.14 55.62(68.22)  0.71 1.90(250.49)  24.19  0.18(69.29) 2.33  31.26(108.02) 0.40 6.76(131.26) 13.86
400  11.79(118.85) 0.02 66.71(81.81)  0.59 1.12(147.43) 9.98  0.09(34.79) 0.82 23.86(82.45) 021 6.51(126.41) 20.97
Ni $li: S
(mg/kg) Cu Zn Fe Mn Ca Mg
g EYiN S g S EYs . =g EAY g S SR G 2PE FR BPE
(mg/kg)  (Hg/tk) (g/kg) (ng/BF)  (mgkg) (ng/Bk)  (g/kg) (hg/BF)  (mg/kg) (hg/Bk) (mg/kg)  (Mg/F)
0 (CK) 25.64(100.00) 0.11  0.11(100.00) 046  7.29(100.00) 31.35 0.58(100.00) 2.48 27.71(100.00) 119.15 6.38(100.00) 27.43
25 21.01(81.94)  0.065 0.10(93.70) 0.31 5.46(74.90) 1693  0.22(39.11) 0.70 27.45(100.95) 85.10 5.16(80.88) 16.00
50 21.01(81.94)  0.046 0.12(113.36) 0.27 6.09(83.54) 1340 0.26(45.50)  0.58 34.95(126.13) 76.89 6.20(97.18) 13.64
100 31.71(123.67) 0.098  0.19(182.63)  0.60  7.56(103.70) 23.44 039(67.00) 120 42.79(154.42) 133.15 6.80(106.58) 20.40
200 22.59(88.10) 0.050  0.17(157.25) 037  5.39(73.94) 11.86 0.36(63.22) 0.80 32.18(116.13) 70.80 6.30(98.75) 13.86
400 21.81(85.00) 0.15 0.09(84.66) 0.26 4.34(59.53) 12.59 0.24(42.47) 0.71 31.56(113.89) 91.52 7.23(113.23) 20.97
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TG TR R A0 X 0 T 4 S N e M A
U, T g U IR NG (D
BEMETRAR R AL T Cdy Ni V5%, A NIZTVER 1T,
fifiE TR E SR BRI AU, WA,

I DAAR ™= i BT o0 B A e A AN R TR
PR R A, 15 H AT £ i AR FRHEIL IR AN 5835,
WIJG Ni BIARAERT L5, P AT Lhusk ™ I e, B
DA/ IS AR P i ™ S48 R AR L4 8 Ni
MR E IR AE: T34 E NI S84 66.36 mg/kg,

AT RS Ni SR 6.21 mg/kg (DTPA), 250 Ni
SN 16.40 mg/kg.
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Biological Effect and Critical Value of Nickel
Application on Pakchoi in Brown Soil

MA Jian-jun, ZHU Jing-tao,

ZHANG Shu-xia,

YU Feng-ming, LIU Yong-jun

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

Abstract:

A pot experiment was carried out to study effect of application of Ni on growth and uptake and

accumulation of mineral nutrients of pakchoi in brown soil, and critical value for soil Ni pollution to be toxic to

pakchoi through monitoring change in biomass production of pakchoi. The critical value is characterized by Ni

content in the shoot and content of available Ni in the soil. Results showed that biomass increased significantly with

the increase in Ni application rate within the range of 0 ~ 25 mg/kg, while it decreased obviously when the Ni

application rate beyonded 25 mg/kg. The uptake of mineral nutrients of the plant showed a certain relationship of

synergism or antagonism to Ni content. With the point where biomass droped by 10% set as the critical point for soil

Ni pollution to be toxic to pakchoi in brown soil, the critical value is 66.36 mg/kg for total Ni, 6.21mg/kg for
available Ni (DTPA ), and 16.40 mg/kg for Ni content in stem and leaves.

Key word: Brown soil, Pakchoi, Biological effect, Nickel, Critical value



