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Abstract

Effect of NaCl and PEG-4000 on the germination and growth of wheat seedlings were studied,
1t was found that NaCl and PEG-4000 solutions were absorbed at a comparatively higher rate during
0-4 h as compared to 4-8 h. The germination rate was significantly reduced when NaCl or PEG-4000
was provided only for 0-4 h. Pre-germination treatment of NaCl has no effect on growth of wheat
secdlings but 0-36 h treatment of PEG-4000 significantly inhibited the growth. When NaCl ireat-
ment was given during 24-36 h a significant growth promotion was obtained.

Introduction

The conditions prevailing at the various phasgs of germination (imbibition
activation, cell dvision and cell elongation c.f. Evenari, 1949) not only have a bearing
on percentage germination but also on subsequent seedling growth (Meiri et al,
1970). Plants raised under saline conditions, possess the ability to enhance their
intern..! osmotic pressure (Eaton 1942) so as to neutralize external pressure. However
even after the attainment of osmotic balance, growth remain supressed (Slatyer, 1961)
due to internal ion accumulation in the cell sap (Walter, 1955) or because certain
sub-cellular organelles fail to adjust themselves to high osmotic pressure of cell sap
(Bernstein, 1961) but not owing to reduced water uptake (Slatyer, 1961). The
germination rate is significantly depressed in high saline media (Khan & Patel 1972)
and plants tolerate salinity to a lesser extent during germination than at subsequent
stages of seedling growth (Sarin & Naryanan, 1968; Khan & Patel, 1972). The effect
of continuous salinity on the gerinination has often been studied, therefore, it was
thougnt desirable to study the effect of salinity on various phases.of germination.

Materials and Methods

Seeds of Triticum aestivum Linn. (cv. Pak-70) were surface sterilized for three
minutes with 0.2 % mercuric ch oride solution and wasned with distilied water. Seeds
were gerarinated in four inch diameter sterilized petri plates containing three layers
of tissue paper with three ml of test solution. Half-strength Hoagland solution
(pH 6.0) was used, this is considered as the solution at zero atmospaere. Desired
os.notic potential of test solution was obtained-by adding Sol'dmm chloride or Polye-
tnylene giycol (PEG-4000) in Hoagland solution. Three petri piates, each containing
ten seeds were used for each treatment. The plates were kept in growth chamber
maintained at 214 1°C with 10h of 6K Lux of white flourescent light supplemented
with incandescent lamps. Re ative-humidity ranged from 60 to 707,. The amount
of solution absorbed by seeds was determined by increase in fresh weight of seeds
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after 0-4, 0-8 and 0-12 h of treatment. For germination and growth study, wheat
seeds were treated with 6 atm. of NaCland 6 atm. of-REG4000. ;.Captions A 1043
indicates the period of seed exposure. In treatment A, seeds were continudiisly
germinated in Hoagland Solutions, m B s__e_d_s initially treated for 0:36 than iraasferred
to confrol codditionss in "CDEEG the time ofiexposure was 0-4, 4-8, 813, 12.94 and
24-36 h. spespectively, - Before and after exposurs seeds.s twend Lpﬂacet{ 41w Hoagland
solution. Germination percentage were taken aftorr 24 and 48 h and growth wag
taken after 96 h.
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Discussion

The effect of salinity on plant growth varies with the stages of their development.
Plants tolerate salinity to a lower extent during germmatlon than at later stages of
growth as demonstrated in flax (Strogonov, 1962), maize (Harrison & King, 19°5).
alfalfa (Strogonov, 1962) and wheat (Sarin & Naryanan, 1968; Khan & Patel 1972),

Preliminary experiments concerning the uptake of nutrients (Hoagland solu-
tion), NaCl and PEG- 4000 solutions by dry seeds of wheat, revealed that from 0-¢h
the amount of these solutions absorbed were higher than the amount absorbed during
4-8 & 8-12 h of treatments. Initial four hour of imbibition of seeds in folutions con-
taining polyethylene glycol and NaCl reduced the germination rate. The increase
uptake of sodium chloride and polyethylene glycol solutions during 0-4h resulting into
increased accumulation of these ions appears to be responsible for the reduced ger-
mination rate. . The magaitude of inhibition cbtained during 0-4 h of treatment was
similar to the inhibition observed after 36 h of continuous treatment in complete
darkness.

Wheat seedlings when subjected to NaC]| salinity for 24-36 h and transferred to
non-saline medium revealed a significant growth promotionafter 96 h of growth. This
change from saline to non-saline medium might result in increased uptake of water due
to higher diffusion pressure deficit resulting into higher than normal growth of the
plant. Slatyer (1961) & Kemper ef a/ (1961) observed that plant exibit higher than
normal growth rate after the release of temporary soil moisture or saline stress.
When wheat seedlings were grown in 2 madia containing 6 atm PEG-4000 for 0-36
h and transferred to control conditions s1ows a significant reduction in growth after
96 h. Lawlor (1970) found that PEG was absorbed more by intact than excised cotton
seedlings and PEG of high molecular weignt block the pathway of water movement,
reduces the absorption of water and thus resulting into complete dessication of the
plant.

It may therefore be concluded that initial four hour of germination are very
critical. If the szeds arz soaked in water or Hoagland solution for 4 h and than
transferred to saline soil parcentage garmination can, considerably be improved and
that will certainly help in enhancing the crop productivity.
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