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TABLE 1. CHARACTERISTIC PROPERTIES OF
RUBICON SAND, A HORIZON

% Sand 89.38
% Silt 1.18
% Clay 9.44
% O.M. 2.16
C.E.C. (meg/100g soil) 5.7
pH 5.0

TABLE II. SOIL TREATMENT, PLANT GROWTH AND METAL CONTENT OF
CORN GROWN ON NICKEL-TREATED RUBICON SAND
UNDER GREENHOUSE CONDITIONS.!
Soil Treatment

Dry Plant Metal Concentration
Nickel Weight Cd Cu Fe Mn Nt 2o
Meq/100g ppm gplant ~-=c ~ ~cccca e PpM - cm e mm e~ o —
0.00 0 0.70 0 15 102 so 15 37
0.05 15 0.66 0 18 156 63 15 38
0.10 29 0.67 0 20 158 74 16 44
0.20 59 0.65 0 16 132 82 19 47
0.50 147 0.66 0 18 148 94 16 34
0.75 220 0.67 0 20 148 98 19 40
1.00 294 0.55 0 17 144 116 25 31
LSD (0.05) NS ns ns 13.0 6.4 ns
‘Each value is the average of 3 replications.

TABLE 1il. SOIL TREATMENT, PLANT GROWTH AND METAL UPTAKE OF
CORN GROWN ON NICKEL-TREATED RUBICON SAND UNDER
GREENHOUSE CONDITIONS.!

Soil Treatment
Nickel

Dry Plant Metal Uptake

Weight Cd Cu Fe n Ni Zn

Meq/100g ppm gplant —ecec-ceccmecana - pg/plant v em o mm e e
0.00 0 0.70 [ 10 71 35 10 26
0.05 15 0.66 0 12 104 42 10 25
0.10 29 0.67 0 13 104 50 11 29
0.20 59 0.65 0 10 86 53 12 32
0.50 147 0.66 0 12 97 62 10 22
0.75 220 0.67 0 13 9 66 13 27
1.00 294 0.55 0 10 8] 64 14 17
LSD (0.05) NS ns ns 14 ns 8.1

'Each value is the average of 3 replications.
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TABLE 1V. SOIL TREATMENT, PLANT GROWTH AND METAL CONTENT

OF CORN GROWN ON CADMIUM-TREATED RUBICON
SAND UNDER GREENHOUSE CONDITIONS.!
Soil Treatment

Dry Plant Meta! Concentration
Cadmium Weight Cd Cu Fe Mn Ni In
Meq/100g ppm gplant =-- e mevmm e e s ce e PPM s me - e e m e e
0.00 0 0.70 0 15 107 50 15 37
0.05 28 0.53 26 13 185 7 10 56
0.10 56 0.40 47 14 171 73 15 43
0.20 112 0.44 55 13 206 67 16 37
0.50 281 0.29 131 19 146 84 15 33
0.7 422 0.32 131 10 149 95 12 36
1.00 562 0.25 133 12 128 86 15 30
_"°N(0.05) 0.123 23.6 ns 54.8 21.0 ns ns
'Eacn value is the average of 3 replications.
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TABLE V. SOIL TREATMENT, PLANT GROWTH AND METAL UPTAKE OF
CORN GROWN ON CADMIUM-TREATED RUBICON SAND
UNDER GREENHOUSE CONDITIONS.!

Soil Treatment Dry Plant Metal Uptake

Cadmium Weight Cd Cu Fe Mn Ni Zn
Meq/100g ppm glplant - -— - - = —~ oo — - ~ —pygplant - — - - == - ~ - -
0.00 0 0.70 0 10 T 35 10 26
0.05 28 0.53 14 7 99 38 6 31
0.10 56 0.40 19 6 66 29 6 17
0.20 112 0.44 24 6 91 30 7 16
0.50 281 0.29 37 3 42 24 4 10
0.75 422 0.32 42 3 48 30 4 12
1.00 562 0.25 34 3 33 22 4 8

LSD (0.05) 0.123 10.0 2.1 27.4 ns ns 13.4

'Each value is the average of 3 replications.

TABLE VI. SOIL TREATMENTS AND SOIL EXTRACTABLE METAL
CONCENTRATIONS OF RUBICON SAND.!

Soil Treatments

Soil Metal Concentration

Nickel HCI DTPA NH,OAc HCt DTPA NH,0Ac
Meq/100g ppm- - - - = -ppmNi - ~ = = - = - - - -~ ppm Mn-- -~~~
0.00 0 0 0.3 0 18 5 2
0.05 15 8 4 0 23 5 3
0.10 29 17 8 0 15 5 7
0.20 59 31 15 2 19 8 4
0.50 147 73 40 7 21 8 7
0.75 220 96 57 19 28 9 5
1.00 294 155 81 24 10 8 6

LSD (0.05) 21.0 5.7 5.6 8.8 ns 1.5

'Each value is the average of 3 replications.

TABLE VIl. SOIL TREATMENTS AND SOIL EXTRACTABLE METAL
CONCENTRATIONS OF RUBICON SAND.!

Soil Treatment

Soil Metal Concentration

Cadmium HCi DTPA NH,OAc HCl DTPA NH,0Ca
Meq/100g ppPM --vaceece-appmCd-- - o - - - —c o oo -oon ppmMn-- -.a..
0.00 0 0 0 0 18 5 2
0.05 28 22 23 10 7 5 2
0.10 56 46 41 16 15 4 2
0.20 112 92 9 40 13 7 3
0.50 281 239 206 116 10 9 6
0.75 422 319 309 181 14 11 11
1.00 562 378 364 224 10 11 10

LSD (0.05} 38.9 38.8 319 ns 29 2.2

1.

2,

'Each value is the average of 3 replications.
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DISCUSSION

Inquirer: T. C. Hutchinson, University of Toronto, Toronto, Ontario, Canada

Q. We find Ni in solution to be toxic to scedlings of many vegetables at less than 2 ppm. DeKoch

and others have found 10 ppm to be toxic to many species. In your data extractable soil Ni

levels of greater than 100 ppm had no significant effect on growth nor was it taken up. Can you
comment on this anomaly?

A. Nicketin solution is much more readily available for plant uptake than is Niin a soil system. A

great proportion of the nickel added to the soil is fixed or complexed by the exchange capacity
of organic mater. This is evident by the replacement of Ni for Mn when Ni is added. The
insignificant effect, then, upon growth at levels of Ni up to 100 ppm is attributed to its being
fixed on the cation exchange column and not available for plant uptake. This amount of Niin a
nutricnt solution would be very toxic to plant growth.

Inquirer: D. J. Horvath, West Virginia University, Morgantown, West Virginia

Q. Ni data in literature are in conflict re: toxicity and tissue concentration - data of Wick and

Paterson - Please comment.

A. Data from this experiment indicated that Ni toxicity was low. The Ni is being removed from

the soil solution very quickly and effectively. A great portion of the Ni was inactivated in a
form that resisted removal by rather strong chemical treatments. Most of the Ni was, there-
fore, not available for plant uptake. Data obtained from Langmuir adsorption isotherms indi-
cate that Ni is being inactivated through an adsorption mechanism as Mn is released.




