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water used for irrigation (ECw) for lettuce 
and beans are presented in Fig. 4, and the 
results of mean relative biomass increases 
(q) for these plants, as a function of salinity, 
are presented in Fig. 5. 

ISW 
1.0 

0.8 

0.6 

0.4 

0.2 

' 0.0 

.......................... ...... 

0 

... 
_IL_--

............... 
................... , 

12 18 

Changes in the water stress index (IWS) 
and in the relative increase in biomass (q) as a 
function of salinity (EC\v) for clover are presen
ted in Fig. 6, and for lucerne - in Fig. 7. The re
sults obtained indicate that the amount of 
water easily available decreases with increasing 
salinity of water used for irrigation, this func
tion being related also to the type of plant · 

Plant response as expressed by the relative 
increase in biomass with relation to the level of 
salinity is specific for each of the plants tested. 
This probably results from the resistance of 
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2 Fig. 4. Changes in the water stress index (IWS) with o. 

relation to the level of salinity of water used for 
irrigation (ECw) for: a -lettuce, b- beans. 
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Fig. 5. Relationship between the relative biomass gain 
( q) and the salinity of water used for irrigation (ECw) 
for: a - lettuce, b - beans. 
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Fig. 6. Changes in the water stress index (IWS) and the 
relative biomass gain ( q) as a function of salinity of 
water used for irrigation (ECw) for clover. 
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Fig. 7. Changes in the water stress index (IWS) and the 
relative biomass gain ( q) as a function of salinity of 
water used for irrigation (ECw) for lucerne. 
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chloroplasts to ionic concentration levels. 
Although Marschner and Possingham 

(after Mengel and Kirkby ~4]) showed that a 
high concentration of Na ions in the soil 
solution results in an expansion and growth 
of plant cells in the plants of sugar beet and 
spinach, despite a detrimental effect on chlo
rophyll synthesis, in agricultural practice at
tempts are made to classify plants with respect 
to their resistance to the salinity of water used 
for irrigation (ECw) and the permissible salinity 
of soil in the root wne (ECe ). An example of 
this is the table of plant tolerance to salinity, 
for particular plant groups with relation to de
crease in crop yield, included in the FAO 
publication by Ayers and Westcot [1976]. Re
sults obtained from experiments indicate that 
in the case of lower potential transpiration, at 
a level of 3 mm/day, and a decrease in the 
IWS index due to the level of salinity of water 
used for irrigation, the decrease observed in 
the biomass increase is less than that quoted 
by Ayers and Westcot in the FAO material. 
This indicates that under the Polish climatic 
conditions rational control of irrigation with 
salinated water will allow for higher crop 
yields to be obtained. 

CONCLUSIONS 

1. Studies on the amount of water avail
able for plants under the conditions of using 

salinated water for irrigation allow the con
clusion that the amount of water easily avai
lable decrease dynamically with increasing 
levels of salinity. 

2. There is a clear relationship between 
the level of salinity of water used for irrigation 
and the increase in plant biomass. This ap
pears to be an individual feature of plant 
species. Among the plants tested, beans was 
the plant most sensitive to the salinity of 
water used for irrigation. 

3. The results obtained indicate that in the 
case· of transpiration at the level of 3 mm/day 
and a decrease in the value of the IWS index 
due to the level of salinity of water used for ir
rigation (ECw) the decrease in the biomass 
gain is lower than that quoted in the FAO 
material by Ayers and Westcot [1 ]. 
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