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ABSTRACT 
 

Ground water is the most preferred water source in recent days. Irrigation water quality of 
ground water of North Gujarat has been studied from December 2004 to March 2005. It was 
observed that N, P, K, Na, Ca and Mg content in cultivated soil  ranged from 2.0 – 3.8, 0.24 
– 0.38, 0.50 – 1.55, 1.10 – 1.70  and 0.15 – 0.70 %  respectively. Increased level of RSC in 
irrigation water, decreases  P, K, Ca and Mg content in soil and N and Na content in leaf 
increases. The uptake values of N, P, K, Ca and Mg were reduced significantly with higher 
level of RSC irrigation water. Increased the levels of RSC, decreased the EC and increased 
pH values of soil.  
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INTRODUCTION 
The pressing need for enhanced 

agricultural production in future can only be 
met by efficient use of land water resources 
available with mankind. With irrigation, crop 
production can be largely increased in 
semiarid and arid areas of the world. The 
scarcity of good quality of irrigation water is 
a major problem in such tracts of the world, 
which cover one third of the earth. The 
traditional agricultural crops with sodic 
irrigation water generally give very poor 
return to the farmers. Cultivation of cotton 
and maize crops of  high value to the farmers 
in this region. Therefore, present 
investigation was studied the effect of RSC 
irrigation waters on yield, nutrient 
concentration and uptake of the crop. 

MATERIAL AND METHODS 
Leaves sample of mostly traditional 

crops from the experimental plot were 
collected and dried it in oven. After drying 
the leaves, the leaves samples were used for 
analysis of K, Na, Ca and Mg. RSC 
treatments indicated as control,  5, 10, 15, 20, 
25  and 30 me/l designated as A1, A2, A3, 
A4, A5 and A6 respectively. The RSC water 
prepared by dissolving NaHCO3 salt in canal 
water having EC 0.5 dS/m Na 2.5, Ca 1.0, 
Mg 1.5, Cl 2.5, SO4 1.5, and  HCO3 me/l.  

RESULTS AND DISCUSSION 
The data pertaining to the effect of RSC 

level of irrigation water on the average 
nutrient content and uptake of leaves are 
given in Table 1 and Table 2. Data showed 
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that each increment in the RSC levels, 
enhanced the percentage of sodium in the 
leaves. The percentage of potassium, 
calcium, and magnesium decrease in leaves. 
The nutrients uptake value decrease with 
increasing RSC level of irrigation water. The 
value of Na increase with increasing RSC 
level in dry leaves, but decrease in their 
uptake value (mg/9plant) with increasing 
RSC level, may by attributed to decrease in 
dry matter of leaves. 

Effect on potassium 
Irrespective of treatments potassium 

content decreased from 1.55-0.55 in 
December-2004 and 0.88 – 0.48 in March-
2005 in the leave (Table 1). These ranges of 
variation clearly indicated that potassium 
content   decreased  towards  later  period  of 
growth and that is the effect of RSC level 
was pronounced in later  stage  of  growth. It 
was observed that K  content decreased with  
increasing  concentration of  CO3  and HCO3. 
The values of potassium uptake (Table 2) 
were decreased with higher level of RSC5,8,10.  
The reduction in K uptake was due to low 
dry weight of leaves and K in the tissue with 
higher RSC levels, which might have 
suppressed K absorption by the   plants from 
the solution. 

Effect on sodium 

Generally the sodium content of leaves 
enhanced with higher level of RSC as 
compared to lower levels of RSC irrigation 
water. This is quite natural due to more 
sodium absorption by the crop plants2,4,8. The  
uptake  value of sodium was decreased 
significantly  with increasing  level of RSC 
during  December-2004  and March-2005 
(Table 2). The   reduction  in sodium uptake 
value  was due to   low dry weight of leaves. 

Effect on calcium 

Irrespective of treatments, the value of 
calcium ranged (Table 1) from 1.1 to 1.7 % 
and 1.00-1.40 % during December 2004 and 
March 2005, respectively. Data is clearly 

indicating that reduction in calcium 
accumulation towards later period of  
growth, might be due to association with 
more accumulation of sodium. Generally, 
each higher level of RSC irrigation water 
decreased significantly the tissue Ca content 
of leaves as compared to lower level of 
RSC4. 

The increasing level of RSC significantly 
decrease the Ca uptake (Table 2) as 
compared to control or any lower level of 
RSC5,8 have also reported the similar 
findings. The reductions in Ca uptake appear 
due to more accumulation of Na and 
remarkable decrease in the Ca content and 
dry weight of leaves. 

Effect on magnesium 
In general Mg content (Table 1) 

followed the trend resembling to calcium 
content of dry leaves. The Mg content 
decrease with increasing level of RSC as 
compared  to control8,9  have also reported 
that reduction in Mg content is due to  higher 
RSC values8,9. Similarly to Ca and Mg 
uptake (Table 2) were decreased 
significantly with increasing RSC level. 
Secondly uptake of Mg was less towards 
later period of growth. The reduction in Mg 
uptake is due to more accumulation of Na in 
tissue and adversely affected dry weight of 
leaves with RSC rich irrigation waters9. 

Effect on nitrogen 
A critical examination of data indicated 

that each higher  level  of RSC irrigation 
water, enhanced significantly the nitrogen 
content  (Table 1)  in  the leaves  as 
compared to lower level of  RSC water, 
except differences between  A2  and A1, A3 
and A1, A3 and A2, A6 and A5 during  
month  of  December 2004 whereas , A4 and  
A3 treatments  during  March  2005  showed 
non  significant differences. The increased 
nitrogen content might be  due  to  less dry 
matter production with  higher  levels of  
RSC  water, which might have concentrated 
the nitrogen content in  leaves7. The 
inhibitory effect of alkalinity  on  the  
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nitrogen  content. The trend of nitrogen 
uptake (Table 2) reversed to that of nitrogen  
content is found here with respect to RSC 
level. The uptake value of nitrogen was   
decreased  significantly with increasing 
levels of  RSC water as  compared  to the  
control during March 2005. However, such 
effect was observed  beyond  A3  level 
during December 20048. The nitrogen uptake 
in cotton was decreased with increasing RSC 
irrigation water8. 

 Effect on phosphorus 

Generally the phosphorus content 
increase significantly with each higher level 
of RSC as compared lower level of RSC 
irrigation water. Irrespective of treatments 
phosphorus content (Table 1) varied  from 
0.24 to 0.46%  in  dry  leaves  during  
December  2004  and  from 0.20-0.35% 
during  March  2005. Hence phosphorus 
content decreased towards later period  of  
growth.  Increase of tissue P is observed 
increasing  concentration  of Na2CO3

 - 
NaHCO3  in  the solution. Similarly,  
nitrogen and phosphorus uptake (Table 2) 

was decreased  with  increasing level  of  
RSC water9. Reduction   in phosphorus 
uptake by dry leaves may be due to low dry 
weight with higher RSC value8. 

Effect on EC and pH 

Soil  sample  were collected after picklng 
of leaves and EC and pH values of soil were 
determined in the months of. December 2004 
and March 2005. The average data pertaining 
to these value indicated in Table 3. Data 
indicated that irrespective of RSC levels, the 
value of EC ranged from 4.0-5.8 and 4.0-5.2 
ds/m for  0-15 and 15-30 cm, 

Respectively in the month  of  December 
2004. On the other hand, these value varied 
from 5.5-6.6 and 4.6-6.0 ds/m for 0-15 and 
15-30 cm soil depth, respectively in the 
month of  March  2005   after second picking 
of  leaves. The pH value ranged from 8.8-9.5 
and 8.6-9.4 for 0-15 cm and 15-30cm depths, 
respectively in the months of  December 
2004 i.e. at first picking  of  leaves and these 
value varied from 8.6-9.6 and 8.7 to 9.4 for 
0-15 and 15-30cm soil depth respectively in 
month of March 2005. 

Table 1 : Effect of RSC irrigation water on the nutrient content (%) in leaves. 

Treatment Nutrient content (%) 
 N P K Na Ca Mg 

December 2004 

A1 1.8 0.24 1.55 0.50 1.40 0.70 
A2 2.0 0.34 1.28 0.49 1.70 0.55 
A3 2.0 0.36 1.21 0.51 1.50 0.50 
A4 2.5 0.37 1.11 0.55 1.30 0.51 
A5 3.0 0.40 1.00 0.55 1.20 0.40 
A6 3.0 0.46 0.55 0.60 1.10 0.40 

March 2005 

A1 2.0 0.28 0.88 1.20 1.40 0.20 
A2 2.2 2.26 0.83 1.35 1.30 0.18 
A3 2.5 0.35 0.75 1.70 1.25 0.16 
A4 2.6 0.30 0.65 2.00 1.20 0.15 
A5 3.0 0.38 0.50 2.30 1.10 0.16 
A6 3.8 0.38 0.48 2.50 1.00 0.14 
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Table 2 : Effect of RSC irrigation water on the uptake of nutrient (mg/9 plant) by leaves. 

Treatment Nutrient uptake (mg / 9 plant ) 

 N P K Na Ca Mg 

December 2004 

A1 1260 145 1110 350 1200 490 

A2 840 152 560 220 650 240 

A3 846 143 480 230 455 220 

A4 815 128 450 210 310 180 

A5 640 108 230 140 240 100 

A6 580 85 120 130 230 80 

March 2005 

A1 1565 166 750 960 1210 180 

A2 1235 129 430 670 780 90 
A3 890 109 260 600 660 55 

A4 765 87 160 490 530 40 
A5 730 80 120 540 280 06 

A6 795 78 100 570 250 30 
 

Table 3 : Average EC and pH values of soil picking of leaves 

Level of RSC 
(me/l) 

December 2004 March 2005 

 EC (ds/m) pH EC (ds/m) pH 
0–15 cm depth 

Control 5.8 8.8 6.6 8.6 

5 5.8 8.9 5.8 8.8 
10 6.0 9.0 6.0 9.0 

15 5.4 9.2 5.4 9.2 
20 4.6 9.2 5.2 9.4 

30 4.0 9.5 5.0 9.6 

0–15 cm depth 

Control 5.2 8.6 5.5 8.7 

5 5.0 8.9 5.6 8.9 

10 4.7 9.0 4.6 8.0 

15 4.4 9.2 5.2 9.0 
20 4.2 9.2 4.8 9.2 

30 4.0 9.4 4.6 9.4 
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These ranged variation reveal that the 

increasing RSC levels resulted reduction in 

EC and enhancement pH value (Table 3), 

confirming the findings of a number of 

investigators3,9. The decrease in EC values 

and increase in pH values are due to 

precipitation of soluble salts and 

enhancement in the alkalinity in the soil with 

the applications of high RSC irrigation 

waters. 

CONCLUSION 

Residual Sodium Carbonate (RSC) more 

than 10me/l of irrigation  water is harmful   

for growth and bio–mass production of 

crops. The RSC levels of irrigation water 

affected chemical composition of leaves and 

uptake of nutrients and the  alter the EC and 

pH values of soil. 
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