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Abstract

it

Studies o wheat seed gesm

sation, shoor growth and #-amylase activity showed that H-68
was comoaratively more salt tolerand and Mexi-Pak most sensitive ammm:sl the various cultivars
tested.  Seeds of H-68 and Mexi-Pak comained identical amounts of (uwfdec However, the
enzyme activity in Mexi-Pak seeds decreased with increase in \ammy Agp enhancement in the enzyme
activitv in presence of yibberellic acid has been observed in both the cultivars.

Introduction

There is considerable evidence (hat increase in salinity reduces seed germination
and growth in mary crop plants,  Althoush several studies have been carried out bm
very little cffort bas actuaily been directd 1owards o » inearing the effect of salinity
on early d.«*\c!orm # tal sages whicl mov be tesponsible for the subsequent  growth
inhibition. It Tas been shown that 1 Jucmm of water stress, by increasing  salt
concentration, rod jces se d germivarion (W ahlbab, 1961 Cla, 'L 1 & Wiche, 1968
Younis & Haata. 1971 and i1 croasir g osmatic prossure, um.g;, mannitel or polyethy-
lere gycol (PEG). dopresses o amylase syr Umm mes [969; Jones & Armstrong.
1971). Thercfore the presert work, concorns itsef with the offert of sa infly on
soed germ. Lation, secd ing growth ard the acdviry of the e sym> o amylase in order
to screen vut (olerant ard sensidve cuaivars for further studios.

Materials and Methods

Healhy sends of Trivicum aestivigr L. ev. H-68, (-390, Pak-70. Mexi-Pak-65.
Sonora-64, I h 66 a d wam wore washed a d soaked in so fne sotutions (0.0,
0.5 ardd 1.09] of NaC ) for 5 howrs.  Tw ty sceds per wreatm ot were planted in
bakers coptaining 0.75°%, agar-ge! mnde out of the respestive salt  solations. Tho
secds  wore planted, grooved side d wa, on the sa l-agar-gel surface ard the haskers
wore covered and piaced in the germ’rator. Alier 120 hrs. in comp f% davkness,
the boakers wae taken ow of the ge i ator o d gom® ation counts as well as
sesddnes height was record 4. For e amy ase dolerml. ation, sods of H-68 ard
Mexi P

ah were used and tee mothod of Jores & Varner (1907 was foilowed.

Unless otherwise indi ated tho nhove expoim wls were corried out at 25417
ard were repdeated three umos.  Analysis of variance was used 1o ovaluate z,m
data statistically
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Results

Effect of salinity on germination and shoot growth,

Seads of seven wheat cultivars of local and Mexican origin, germinated on
salt-agar-gel media, showed no significant effect on germination. All secds were con-
sid wed. germinat:d when the length of root and’or shoot merasured more than 2-3
millimeter. Howover, salinity did depress shoot gorwth. The data, compiled in
order of tolerance. revealed that H-68 was comparatively more and Mexi-Pak the least
tolerant (Table 1).  Statistical analysis of the data showed significant d’fferences
am ngst the cultivars (except botwoen Inia and  Mexi-Pak) and salinity. There was
no interaction botwoen cultivar and salinity.

Fifect of salinity on w-am/lase activity.

The dara presented in Table 2 indicates that H-68 and Mexi-Pak contained
simnilar am >unts of @-amy.ase under control conditions (no salinity or GA). However,
when the salinity of the growth m xdia was increased from 0.5—1.0% NaCl there was
g corresponding decrease in the enzvm» activity in Mexi-Pak but notin H-68. When
gibberellic acid (10¢ M) was supplem nted an  enhancem it of the enzvimna activity
was observed in H-68 as well as in Mexi-Pak. In this case salinity reduced the enzyma
activity of both the cultivars. Tt is quite possible that different concentratins of
GA may be required to counter the effect of salinity or probably soms other enzymef(s)
my have becom a [im'ting factor.

TABLE 1. Effect of salinity on wheat shoot growth (cm).

Salinity levels

Cultivars

0 0.5 1o
H-6% 9.55 5.83 2.39
C-591 9.74 5,96 2.07
pPak-70 817 4.16 2.06
Sonora-64 8.23 4.32 1.64
Norteno 7.89 2.83 1.40
Inia-66 R.17 3.74 [.15
Mexi-Pak -65 8.23 3.38 112
S0 Sults = 59 = 0.17 Cultiver 5% = 0.28

\0/\, ma (0,22 20‘,, == {} 34
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TABLE 2. Effect of NaCl salinity on «-amylase (1g/10 seeds) in wheat seeds.

Salinity level (%)

Cultivars Treatments
0.0 0.5 1.0

+  GA 4.36 2.65 1.49
H—68

— GA 1.35 .40 1.24

4 GA 2.31 0.76 0.55
Mexi-Pak

—  GA 1.52 .55 (.44

L.S.D. GA & Cultivars 57,
1%

0.23 Salinity 5% = 0.80
0.33 19 &= 1.13

Discussion

Under the experimntal condition the wheat cultivars tested did not show
significant reduction in seed germination due to increase in salinity. These observ-
ations thus agree with those reported for wheat w ere sim’'iar salt concentrations
were used (Chavd.auri & Wiebe, 1968; Younis & Hatata, 1971) but it differs from our
earlier report (Naqvi et a/, 1975). The d fferonce may, however, be explained on the
basis of the mdia used for planting the secds. In the present studies agar-gel was
used whije in the previous one we had used filter papers. It is interesting fo note
that Rehwa'dt (1968) I .as reported that filter papers used to germ.'nate secds of Arabi-
dopsis thaliana had an inhibitory effect. Simiiarly Younis & Hatata (1971) experienced
irregular and inconsistent results waen they used filter papers to study the effect of
salinity on wheat seod germination. Therefore, it is obvious that the differences in
our two studies can also be explained on the basis of the diffarence in the two mdia
rather than the effect of salt per se. Studius to d:lineate the d fferences betwesn the
two mndia are underway and will be reported elsew ere. It is however, di ficult to
compare our resuits with som» others (Wahhab, 1961; Khan e al., 1970; Khan &
Patel 1972) because of two reasons. Firstly, very few of the workers have dofined
the criteria for germination and therefore, take d fferent standards for their moasure-
monts and secondiy they have nsed soil. sand or fiter papers and/or higher salt con-
centrations.

The data presented in Table I shows that increase in salinity of the mod a reduces
shoot growth in all the cultivars tested. Ccmparing the cultivars, on the degreos of
their tolerance, it is observed that cultivars of local origin wore comparatively more
tolesant than their Mexican counter parts. It can further be observed that H-68
occupied most tolerant a d Mexi-Pak the inost sensitive position. Though Mexi-
Pak shoots were initially shorter than H-68 the percent red.iction in length due to
increase in salinity was more than H-68. In case of H-68 increasing sanity from
0.0 to 0.5% reduced the shoot length by 39 while in. Mexi-Pak it was 597. Simil-
arly when the salinity level was further raised to 1.0 the reduction in H-68 was
obscrved to bo 75% w.ile it was 86% in Mexi-Pak. These observations further
corroborate the reported effect of salinity on shoot growth of wheat (Khan & Patel,
1972: Nagvi ef al., 1975) and of maize (Naqvi, 1972). Tt is interesting to note that
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N oentin & Poulsen (1971} usirg i‘y@an mporwd thai in the absence of light, s
d'd not offect plang gre wih.  However. lrom  the pm%cm studies it is clear that salinit
toduced shoot aroewth even up dor dmm sorditions

L

The a-amyzse activity of Mexi-Pak w“» adversely  atfected with incregse
i salinity level. Tt is reduction o activity may [ave boen due to the osmnatic tJonoes.
1969; Jones & Armtrong, W"?W or lonic wﬂfm on the puelar ismt by wich GA

enl ances the onzyme syatlesis.  Khan & Patel (1972) bave also repo- tod a reduction
in s-amviase production in two w?wﬂ cultivars {(C-591 ard Mexi Pal) but they did
0ot Com Mare {iﬁm on the basis of their salt tolewance ard Yo enzyme preducion.

Tho pr.duction of -0ty ylase was observed 1o bo enhanced  duc (o the presence of
GA i control as wall as at vanous saiinity levels. But the resporse wn Mexi-Pak was
much le s than in H-68.  In our further «tudies, to be reported elsuwlhere, we bave
ohsorved (Fat extorr al supply of GA. enhances plary growth ur dor saline conditions.

Trarefore. the results presented hereare suggesiive of'a re ations’ ip botween a-anmy ase
production ard the it duction of galt Lolm ance inwheat Lo 2 cerain extent

indicarion of good sali mi(:» rance al early stages may oot moan that plants will
Lis advantage throughout its whele Hle oyele Howwer, ir anoth
1ant. when H-08 ard Mexi-Pak were erown I movurity, the former ret
it superiority. - Herce tole ance af early dovelc Py tal s'ares ma, 7 serve asan i dox
of piant growth at Tater s ages.  Therefore, Tor a systemalic approach 1o the problem
it is essertial to proceud [ro; ‘miration upio the maturity stages and find ways and
m -ans to counter or mi mm}w The effect of salinity on plant grewth,
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