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ABSTRACT The effect of cadmium on the chlorophyll content of Hordeum vulgare by changing the soil conditions was

studied in the cadmium treated plants to evaluate in chlorophyll contents showed the positive results of phos-
phoru treatment and the negative relation of the cadmium toxic effect to the cation exchange capacity. Slightly increasement in the
chlorophyll amount were observed with increasing the organic matter concentration.

Plants do not take up and accumulate cadmium from soils as readily as
from solution culture because the cadmium ions are not as readily avail-
able in soil. The availability of soil cadmium and its uptake and accumu-
lation by plants are affected by many soil factors, including pH. Cation
exchange capacity, organic matter, soil moisture, temperature, phospho-
rous level and other cations or trace elements in the soil. Cadmium in-
hibits severely several vital, physiological and biochemical processes of
plants though the degree may vary from species to species.

MATERIALS AND METHODS :-

In the study the response of Hordeum vulgare to toxic level of 200 pg
g-1 cadmium was studied in the plants growing in thermacol cups.
Each cup was taken 200 gram oven dried soil. Either 100 ml. deion-
ized water or different pH and po4 solutions use were added to the
soil to bring the soil pH and po4 level to the desired concentrations.
For clay particles maintaining the CEC of soil and their effects the
ratio of sand and was prepared to give soil, sand + metal and clay
soil + metal. For organic matter, natural composed manures were
taken and mixed with soil to maintain 25%, 50%, 75%, and 100% .
After 15 and 30 days, estimation of chlorophyll content of seedling
growth was estimated by the method given by Strain and Svec 1966.

RESULTS AND DISCUSSION:-

In our experiments resulted that the effect of different soil phospho-
rus levels on the growth of plants was not so specific in comparisons
to control. Results showed that may be possible the cause of phos-
phate ions the uptake of cadmium by plants in the cadmium amended
soil were be reduced. In chlorophyll content observed in plants leaves
showed the positive results of phosphorus treatment (Table-1)

Table 1: *Effect of soil PO4, PO4+Cd on chlorophyll contents
of plants after 15 days and 30 days

Total chlorophyll [ug g-1 ch fresh
Concentration wt]
15 day plant |30 day plant
Control [DW] 320 300
200 ppm Cd 257 240
1 m PO4- 191 208
0.1 mPO4- 303 284
0.01m PO4- 314 293
0.001m PO4- 331 306
1 m PO4- + 200 ppm Cd 227 214
0.1 PO4- + 200 ppm Cd 313 247
0.01 PO4- + 200 ppm Cd 296 232
0.001 PO4- +200 ppm Cd 279 267

*Average Value

Table 2: *Effect of soil CEC and CEC+Cd on chlorophyll con-
tents of plants after 15 days and 30 days

. Total chlorophyll [ug g-1 ch fresh wt.]
Concentration 15 day plant 3330 day plant
Control [DW] 1470 1180
Sand + 200 ppm Cd 825 758
Clay + 200 ppm Cd 981 866

*Average Value

Table 3: * Effect of organic matter and OM+CD on chloro-
phyll contents of plants after 15 days and 30 days.

Total chlorophyll [ug g-1 ch fresh
Concentration wt.]
15 day plant 30 day plant
Control [DW] 1160 1204
200 PPm Cd 913 816
25% OM 829 901
50% OM 901 1066
75% OM 903 1136
100 % OM 902 1273
25% OM + 200 ppm Cd 840 889
50% OM + 200 ppm cd 107 215
75% OM + 200 ppm cd 108 219
100% OM + 200 ppm Cd 109 231

*Average Value

It has been reported that when the phosphate was added on the
phosphorus deficient soils, it might be decreased cadmium accu-
mulation effect caused by large increased in plant yield, but when
the soil phosphorus supply was adequate phosphorus additions
apparently increased both cadmium accumulation and plant yield
(williams and David , 1976). Our experimental findings showed
the negative relation of the cadmium toxic effect to the Cation Ex-
change Capacity of plant growing medium. (Table-2) . As we used
the two types of growing medium sand and clay soil for seeing
the effect of cadmium in two different CEC conditions. Chloro-
phyll contents of clay growing plants resulted higher amount in
comparision to plants grown in black soil, though the cadmium
concentration was used same in both soils. Although in both soil
conditions amended with cadmium the amounts of chlorophyll
content were lower than control plants. It has been observed that
cadmium uptake is decreased with increasing the cation exchange
capacity of soil . The reason for this relationship may be due to the
greater capacity of the higher CEC soils to adsorb cadmium ions
(williams and David 1973, Haghiri 1974, Miller et.al 1976). Slight
increasement in chlorophyll amount were observed with increas-
ing the organic matter concentration without and with cadmium
treatment. We can’t say properly the effect of cadmium on chlo-
rophyll from our findings. (Table-3). Several Investigators have
reported decreased cadmium uptake with increasing the percent-
age of soil organic matter probably because of then increased
capacity of the soil to adsorb cadmium with increasing organic
matter content (John et.al. 1972, Haghiri 1974, MacLean, 1976 ).

12 IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH




Research Paper Volume 12| Issue: 3| Mar 2013 « ISSN No 2277 - 8179

Haghiri, E1974. plant uptake of cadmium as influenced by cation exchange capacity, organic matter, zinc and

soil temperature. ]. Environ. Qual. 3: 180-183. | John M.K,, Van Laerhoven, C.J. and chuah H.H. 1972. Factors
affecting plant uptake and phyto toxicity of cadmium added to soils. Environ. Sci. Technol. 6: 1005-1009. | Miller J.E. Hasset ].J. and
Koeppe D.E. 1976, uptake of cadmium by soyabeans as influenced by soil cation exchange capacity, pH and available phosphorus J.
Environ. Qual 5:157-160. | Mac Lean A.J.1976, Cadmium different plant species and its availability in soils as influenced by organic
matter and additions of Lime, P,Cd and Zn. Can. ]. soil sci. 56: 129-138. | Pathak S.K. and singh V.P. 2012 Availability of cadmium metal in
barley (Hordeum vulgare) by changing the soil pH. Indian ].L. Sci. 1(2) 67-70. | Strain H.H. and svec W.A. 1966. Extraction, separation,
estimation and isolation of the chlorophylls. In the chlorophylls. Edited by Vernon, L.P. seely G.R. (Academic press), New York, London
21-26. | Williams C.H. and David D.]. 1973. The effect of superphosphate on the cadmium content of soils and plants. Aust. J. Soil Res.
11:43-56. | Williams C.H. and David D.]. 1976. The accumulation in soil of cadmium residues from phosphate fertilizers and their effect
on the cadmium content of plants. soil sci. 121: 86-93. |

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 13




