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Pollution Effects and Accumulation Rules of Nickel in Corn and Rice

KANG Li—juan', XIE Zhong-lei*

(1. College of Resources and Environment Jilin Agricultural University, Changchun 130118, China; 2. College of Environment and Resources
Jilin University, Changchun 130012, China)

Abstract : The pollution effects and accumulation rules of nickel were studied in the sandy loam paddy soil for rice and in the meadow soil for
corn by pot experiments. The phytotoxicity of nickel in the soils presented both the decreasing of biomass and effective tiller for rice and the
decreasing of biomass and weight of grain’s ear for corn. The nickel content in the tissues of the two plants increased with the increasing dos—
es of nickel in soils. The accumulation rules of nickel in the two plants were all root>>stem and leaf>>grain. Comparing with rice, there was
higher ability in the absorption and transformation of nickel from soil into corn. In addition, the critical concentrations of nickel phytotoxicity
for both rice in the sandy loam paddy soil and corn in the meadow soil were determined based on the food standard of nickel (1 mg-kg™)and
the reduction 10% of crop yield. According to the standard of the food limit quantity, the critical concentrations of nickel were 69 mg-kg™(to—
tal Jand 3.2 mg -kg™'(available )in the sandy loam paddy soil and 26 mg kg™ (total )Jand 1.3 mg-kg™'(available )in the meadow soil, respec—
tively. However, according to the standard of the reduction 10% of crop yield, the critical concentrations of nickel were 143 mg +kg™ (total )
and 9.0 mg-kg'(available )in the sandy loam paddy soil and 188 mg-kg™(total Jand 39 mg- kg™ (available )in the meadow soil, respectively.
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Table 1 Properties of the soils

1 JE Soil 4K A5 1 Sandy loam paddy soil i) BB+ Loam clay soil
pH 6.7 6.9
HHLF/g kg™ Organic matter 15.6 27.8
BHES P22 4 bk /emol -kg™ Cation exchange capacity 14.85 16.01
+ 445 /mg-kg? Total Ni concentration in soil 37.0 34.7
T HEE RSB /mg kg™ Available Ni concentration in soil 1.0 4.9

R2 BB EXRERKEFTHNFENZN

Table 2 Effects of nickel on development and yield of rice and corn

KT Rice EK Com

AbFH Treatment CK I I | CK I I |

Jiti Ji i /mg - kg™ addition amount 0 60 120 180 0 70 140 280
+ 845 /mg - kg 'Total Ni concentration in the soil 26.67 99.22 159.8 264.8 22.88 103.2 1742 3103
+HEAA R /mg kg™ Available Ni concentration in the soil 0.35 437 11.07 21.20 1.57 18.69 34.02 67.20
i /em Plant height 104.0 112.0 111.3 109.7 2434 246.5 233.7 218.2
M /g Dry— wt. of parts except root 121.7 92.5 88.0 72.1 656.0 618.3 561.6 413.7
ERiE/g 100—grain—w. 1.81 1.69 1.49 1.47 30.6 29.3 27.0 224

IKFEAT R4 BERL Valid rice tiller 39.0 35.7 31.0 22.7

FKZEH/em Steam thickness of Corn 8.0 7.6 7.5 6.9
TR H /g Ear Wt. of Comn 308.3 3253 281.0 203.3
Feiglg 4 Yield 48.7 46.0 43.6 36.1 161.7 182.5 159.3 108.3
AUl /% Yield rate of increase or decrease - =55 -10.5 -25.8 - +12.8 -1.5 -33.0

TE: DA EEORR 3 B AFIE. FERR.

Note: These data were the mean value of triplicate for the table 2 and 3.
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Table 3 Concentrations and absorptivities of nickel in the tissues of rice and corn

K Rice FEK Comn
KAEFE Treatment CK 1 11 I CK 1 1 1

HE Root /ﬁ‘\é/mg- kg’1 Concentration 31.67 215.0 259.0 400.7 16.70 80.99 137.8 251.3
WU 22 %0/ % Absorptivity 118.7 216.7 162.1 151.3 59.48 78.47 79.10 80.99

2% Stem /ﬁ‘\é/mg-kg’1 Concentration 3.33 10.10 12.03 14.23 1.68 5.28 12.36 39.60
M5 44/ % Absorptivity 12.49 10.18 7.53 5.37 7.34 5.12 7.10 12.76

I Leaf P /mg-kg™ Concentration 3.92 6.76 11.35 24.84
W R HL /% Absorptivity 17.13 6.55 7.09 8.00

F#i Grain Fri/mg kg™ Concentration 0.93 1.04 1.30 2.08 0.66 4.38 7.38 12.72
WU 2 %0/ % Absorptivity 3.49 1.05 0.81 0.79 2.88 4.24 4.24 4.10
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M+ 26 mg-kg! (2E) M 1.3 mg ke CARSE
i ) WERVAEII8™ 10% 9 HcHE b KRG+ 143
mg-kg (451 9.0 mg-kg' (A=), Hify B+
A 188 mg-ke ' (4 ) Fll 38 mg-ke (AU T ).
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