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ABSTRACT 
 
The effect of chloride applied @ 0, 200, 400, 500, 600, 800 and 1000 ppm as KCl on the growth of maize plant and uptake of nutrients was 
noted under hydroponic system.   Growth of maize plant was improved by applying KCl @ 400 ppm and significantly depressed at 800 and 
1000 ppm Cl. There was linear increase in the uptake of Cl and K with a corresponding decrease in the uptake of Ca and Mg. With the 
increasing rates of KCl the absorption of N was not affected by Cl application. 
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INTRODUCTION 
 

There are two main sources of K for crops i.e. 
sulphate of potash (SOP), and muriate of potash (MOP). 
MOP is cheaper source of K than SOP but its use in 
Pakistan is minimum due to the fear of its adverse effects 
on plant growth resulting from chloride accumulation. 
Recent studies in the Northern Great Plains confirm that 
Cl component of fertilizers can in some instances 
increase the yield of wheat and barley (Engel & Grey, 
1991), while Ranjha (1998) observed that Cl application 
upto 400 ppm rate increased the vegetative growth of 
rice and wheat in soil and solution culture studies. 

The ability of Cl to move rapidly across cell 
membrane and its biochemical inertness are the two 
important properties that allow Cl to serve as a key 
osmotic solute in plant. Still much work is required on 
this issue, thus the present study was conducted. 
 
MATERIALS AND METHODS 
 

A solution culture study was performed on maize 
in the growth chamber, University of Agriculture 
Faisalabad. Medium of growth was Johnson’s modified 
nutrient solution (Johnson et al., 1957). Chloride as KCl 
was applied @ 0, 200, 400, 500, 600, 800 and 1000 
ppm. 

Seven days old nursery seedlings of maize were 
transplanted into foam plugged holes in the lids of 3L 
capacity containers having continuously aerated nutrient 
solution prepared in distilled water. pH of the solution 
was adjusted at 5.5 + 0.5. There were four plants in each 
container. Chloride as KCl was applied four days after 
the nursery transplantation. The substrate solution was 
changed after one week and plants were harvested 14 
days after the application of chloride. Fresh and oven dry 
(70°C) weights were recorded for roots and shoots. 
Properly ground plant samples were analyzed for K, Cl, 
N, Ca and Mg by using the standard methods (Chapman 

& Pratt, 1961). The data obtained were subjected to 
statistical analysis according to Steel and Torrie (1980) 
for the interpretation of the results. 
 
RESULTS AND DISCUSSION 
 
Fresh and dry weights of roots and shoots. Fresh 
weight of roots was increased significantly by applying 
KCl @ 200 ppm Cl and the treatments from 200 to 600 
ppm Cl were non-significant with each other and further 
application of Cl @ 800 and 1000 ppm decreased fresh 
root weight. Control and 800 ppm were non-significant 
with each other, while 1000-ppm treatment gave lower 
yield than the control due to excess of KCl salt or 
nutritional imbalance. Shoot fresh weight improved upto 
400 ppm but 500 ppm Cl remained non-significant with 
400 ppm. Control and 600 ppm treatments remained 
non-significant with each other, while further application 
of Cl @ 800 and 1000 ppm reduced yield to the level 
less than that from the control treatment (Table I). 

Root dry weight improved with Cl application upto 
200 ppm but remained non-significant with 400 and 500 
ppm doses. Control and 600 ppm remained non-
significant with each other while further Cl application 
reduced yield significantly.  Shoot dry weight remained 
non-significant upto 600 ppm Cl application rate with 
control. While further application of Cl @ 800 and 1000 
ppm decreased it significantly (Table I). 

Table I. Effect of Chloride on fresh and dry weights of 
roots and shoots of maize plants 
 
Treatments Fresh Weight (g) Dry weight (g) 
KCl (ppm) Root Shoot Root Shoot 
0 2.66b 10.55c 0.17b 0.75a 
200 3.54a 11.26b 0.19a 0.81a 
400 3.52a 12.18a 0.18ab 0.83a 
500 3.70a 12.00a 0.18ab 0.81a 
600 3.37a 10.83bc 0.17b 0.76a 
800 2.52b 7.91d 0.14c 0.63b 
1000 1.81c 4.42e 0.11d 0.45c 
Mean values with different letters(s) differ significantly at P = 0.05 
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The increase in growth of maize plant upto 400 
ppm Cl level could be attributed to higher levels of 
thiamin due to chloride (Monooki, 1974), or it might be 
the result of increased turgor potentials caused by K and 
Cl (Christensen et al., 1981). Whereas, the reduction in 
growth of the maize plant as indicated by fresh and dry 
weight at higher chloride levels could be linked with 
profound cellular depolarization at increased Cl 
concentration (Akhundova et al., 1990) or due to 
inhibited photosynthesis or sugar accumulation in leaves. 
Another reason could be the decreased uptake of Ca and 
Mg with increasing level of K along-with Cl (Table II). 
Chemical composition of plants. Potassium and Cl 
concentrations increased (Table II) linearly with 
increasing rate of Cl in both shoots and roots while Ca 
and Mg contents decreased linearly with increasing Cl 
level and this decrease was statistically significant. There 
was no effect of Cl or K on the absorption of N by maize 
plant. The increase in K and Cl contents was due to their 
increased level of application while decrease in Ca and 
Mg uptake could be attributed to the antagonistic effect 
of K on Ca and Mg. Similar results were reported by 
Brod (1988) and Li et al., (1989). Therefore KCl can be 
used upto 400 ppm Cl i.e. 1700 kg ha-1 safely for maize 
fodder. 
 
CONCLUSION 
 

Potassium chloride @1600Kg ha-1 will not 

adversely affect the growth of maize.  Thus we can use 
MOP as source of potassium. Higher rates are injurious.  
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Table II. Effect of chloride on K, Cl, Ca, Mg and N concentration in maize shoots and roots 
 

 –––––––––––––––– Roots –––––––––––––––––––– –––––––––––––––––––––––––– Shoot –––––––––––––––––––––––––––Treatment Cl 
(ppm) Cl K Ca Mg Cl K Ca Mg N 
 (g kg-1) –––––––––––––% –––––––––––––– (g kg-1) ––––––––––––––––––––% –––––––––––––––––––––– 
0 2.70 g 1.75 f 0.38 a 0.29a 5.41g 3.47f 0.59a 0.41a 5.23 
200 6.46 f 2.34 e 0.36ab 0.27b 12.84f 4.50e 0.52b 0.39b 5.24 
400 8.72 e 3.02 d 0.32bc 0.26b 19.21e 5.88d 0.49b 0.36c 5.23 
500 9.70 d 3.37 c 0.30cd 0.24c 22.98d 6.94c 0.48bc 0.35c 5.20 
600 10.78 c 3.74 d 0.27cde 0.22d 25.56c 7.38b 0.43cd 0.33d 5.22 
800 12.41 b 3.96 ab 0.25de 0.20e 31.71b 7.97a 0.41d 0.31e 5.23 
1000 15.74  4.17 a 0.22e 0.18f 35.78a 8.12a 0.38d 0.28f 5.23 
Mean values with different letter(s) differ significantly at P = 0.05 


