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Efl'ect of Salinity on Seed Emergence 
of Pearl Millet (Pennisetum americanum) 
and Sorghum (Sorghum bicolor) in 
Kxari and Goradu Soils. 

A. M. Bafna * and Parikh N. M. * * 
Gujarat Agricultural University Navsari 

Campus, Navsari 

In crop production, the germi­
nation and emergence of the seed is a 
controlling factor because the plant po­
pulation of the standing crop counts 
towards the yield. 

The plant is ultimate result of the 
soi.I environmental conditions which af­
fect growth and mineral content of 
plants Ayers ( 1952) reported that there 
are a number of factors that affect the 
germination in soil. The expansion and 
contraction, the cracking of soil, mois­
ture content and the kind and amounts 
of ion present, all influence germination. 
On drying of soil, surface tension in­
creases, which affect seed germination 
and plant growth. The physico-chemi­
cal effect of salinity and osmotic pres­
sure upon the seed and seedlings have 
been shown by Uhvists ( 1946) and 
Ayers and Hayward ( 1949). 

A green house experiment was 
therefore conducted in the Agricultural 
Chemistry and Soil Science Depart­
ment at the B. A. College of Agricul­
ture, Anand with an aim to test the 
effect of varying Na/Ca ratios (Sali-

nity levels) on germinations in two dif­
ferent soils i.e. Ky ari and Goradu. 

The· soils brought from the field 
were air dried and passed through a. 
2 mm sieve. 0.5 kg of dry soil was taken 
in to Buchner funnel and was leached 
with successive portions of N NH4 Cl 
solution of pH-3 and filtered till the 
pH of the leachate reached a value 
of 3. Thereafter, by using the solu­
tion of N NH4 Cl having pH value 
of 7, the above treated soil was trea­
ted with N CaCl2 solution till it was 
free from ammonia. The chlorides of 
various exchangeable cations were re­
moved by leaching with distilled water 
till free from chlorides. Thus Ca-soi! 
was prepared. After drying the above 
Ca-soil it was passed through 2 mm 
sieve. Calculated quantity of sodium 
bicarbonate solution just sufficient to 
wet the soil was added to 5 kg of Ca­
soil and was well mixed to prepare 
variable Na/Ca ratio (Salinity level) in 
the exchange complex of soil. The 
details of different Na/Ca ratios ob­
tained and the required quantity of 
sodium bicarbonate added to achieve 
the same in Kyari and Goradu soils are 
presented in Table 1. Fifty seeds per 
pot of each crop were sown. The ger­
mination count was taken after 7th 
day of sowing upto 10th days. The 
seeds were considered as germinated 
when the plumule come out from sur-
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face of the soil and remained green 
upto 21 days. 

ceased to germinate at low salinity · level in Kyari soil, while in Goradu .soil the germination decr~a~ed progress1:7e· ly upto the highest salinity level stud1_ed The cause may be due to the p orosity and air space which might have de. creased · the germination. with in.creas. ed salinisation ( Colmenares and Blasco, 1974). From textural view point such a decrease may completely affect the available oxygen in heavy soil. Hence, the germination may be decreased to a greater extent in Kyari soil as compared to Goradu soil at a particular salinity level. 

The data (Table 1) revealed that germination of pearl mill_et and sor­ghum in both -types of soils was hun­dred per cent in control and in Ca­soil. With increasing Na/Ca ratios (Sa­linity levels) there was decrease in germination in: Kyari soil. The pearl millet failed to :germinate when Na/Ca ratios were 0.33-and 0.41 (Salinity level) whereas the sorghum failed to germi­nate even at Q.27 Na/Ca ratio (Sali­nity level). This probably · suggests that pearl mill~t can withstand higher Na/Ca ratio as compared to sorghum in Kyari soil. 
\ 

. 11:1 the cas~ of Goradu soil, the ger-mmat1on was a;lso affected with the in­crec:1.~ing level :of salini~y. Pearl · mil­let showed ~1.25 per cent germination at the highest l~vel of salinity, where as sor~hum showed 22.50 per cent germi­nation at the ~ame Na/Ca ratio (sali­nity level) of 0.41. .Thµs, . pearl millet was more salt · tolerant than sorghu Abhichandani · and Bhatt .( 1965) ha~ also reported that pearl millet was more salt tolerant than sorghum Tl f · · · · 1e cause o InJury may be attributed to 1· . . ncrease osrn Jt1c p res:,ure of the so1· 1 1 .. h ' h so ut1on ~ ic may retard the entry of wat in the cell or salt conce t . er b • n ration may e toxic tu the emb f h It . ryo O t e seed may also increase s £ · forces actinr, on t·h .
1 
ur ace tension ,., e 1>01 • 

The compariso 1· . radu . · 1 • . · H <r Kyari and G _ soi s indicated that tl1e o 
f>Cech 

(Received on July 7, 1979) 
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