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Abstract

hour\‘\?):?tid,( T:)Ld;o”tg‘(‘)‘:/’ dcl“c‘ﬂ’nl 'Cl.llli\'ars viz., Inqalgh and Pasban, pretreated in water ff)r 2.6: .10 and 24
Bliktrical COndl‘lC(al‘lc‘e 0; lh(jmlcamr?fl(m ()! NaCl solution .fnr 2 days were used for studyimng the changes n
nation with 35-75% rcducti;lr .Laf e 5}'*%‘ pretreated in water for upto 24 hours showed 97-99% germi-
fraatad Sceds‘shm' ] n1n ‘Lemlmat.lon In NaCl pretreated seeds. After one year storage, 2and 6 !murs
f{rgwc\'cr. salt lreatm;::u a(:eclrle?wd germma.uon and 1.6 and 24 !murs pretreated seeds did not germinate.
ear old seeds. Electricy 41 1S concentrations had litle effect in further loss in seed germination in one
z)?irlaon 3 imh.ibitionr(lic'g conductance (E.C.) of leachates of the pretreated seeds during the initial six hours
'd ot prove a good method for the determination of germinability of seeds betore or

¢ ) g ‘ . 5 , VR Lo
df@f b car of storage. Insl.ead .of E.C. measurements, nature of electrolytes effluxed during imbibition
might be indicator of the germinability status of wheat seeds.

Introduction

Germination performance of wheat seeds kept under various kinds of stresses has
been reported (Ahmed et al., 1989: Petruzzelli & Taranto, 1989; Dell'Aquila & Tritto,
1990; Ahmad & Ibrar, 1996). Ahmad er al., (1989) have shown an increased rate of
germination by 16-42% when seeds were soaked for 12 hours as compared to control.
Similarly, Aschermann-Koch et al., (1992) reported that presoaking wheat seeds for 12
hours and then drying improved germination rate and better results were observed in
seed lots with low vigour. Recently, Ahmad & Ibrar (1996) have shown that six hours
presoaking was the best treatment for better germination. The present report describes

the effect of presoaking in water and salt pretreatment on the germination and E.C. of
leachates of imbibing seeds.

Materials and Methods

Wheat seeds of two different cultivars viz., Inqalab and Pasban were used. Seeds
after soaking in distilled water for 2, 6, 16 and 24 hours and in 5, 10, 20 and 30%
NaCl solution for 2 days were dried to their original moisture content of 8 + 2% and
stored at room temperature. Seeds were placed in 9 cm diameter Petri dishes containing
(wo layers of filter papers soaked with distilled water and incubated at 16 + 1°C.
Protrusion of radicle was considered as marker for the germination of seeds.
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Table 1. Germination profile of control and pretreated wheat seeqg
\

Pretreatment in water Pretreatment wigy, Nag
N il SRR B a |
Wheat cvs Control 2h  6h 16h 24h 59 10% zm
. e O
Belore storage GCI‘mill&l(iOll Y% \
Inqalab 99 99 98 0051299 25 1@ 5keriaan 0
Pasban 08 O8.=:9( O8:,, 99 35 30 60 65
After one year storage at 254+ 5°C
Inq:fllab ) 98 g0 - 02 0 0 25 '= 304 TS50 45
Pasban 99 60 .99 0 0 45 35 45 s
I RTR

s.d. + 5% (n=3).

measurement of E.C., sets of 15 seeds were imr{}crsec.l in 10 m] doupy
and E.C. measured at 16 + 1"C with a Pre'°a“brate§

For the
ON1000) E.C. is expressed as pS/cm/seed.

distilled water (E.C. <10uS/cm)
conductivity meter (Milwaukee-C

Results

Seed germination: Seeds presoaked (treated) In water showed 97-99% germinati,
whereas treatment with NaCl showed an inhibitory effect giving a germination 25+

65% in both the cultivars (Table 1). After one year of storage at 25 + 5°C, seeds lreat.
ed in water for 2 h and 6 h duration exhibited 30-45% reduction In germination and

seeds from 16 h and 24 h treatment did not germinate (Table 1). No significant Changes

in germination occurred in NaCl pretreated seeds compared with the values obtaipeg
before storage. It indicates that damage to water treated seeds has been immense whjcp
resulted in complete loss of viability in 16 and 24 h treated seeds. Salt treated seeds, o

the other hand, did not show further loss 1n germinability.

Rate of seed germination: Rate of seed germination of water pretreatment seeds was

higher or equal to that of control (Table 2). A 2 h pretreatment, showed highest rate of
germination in wheat cv. “Inqalab'. Pretreatment for 16 h and 24 h also showed i
creasing rate of seed germination. Higher the concentration of NaCl solution used for

pretreatment, higher the rate of seed germination was observed (Table 2).
When the seeds were stored for 1 year and re-germinated, lower rates of seeq

germination were observed in all the pretreated seeds including the untreated ones. Rate
of seed germination of untreated control seeds was 25% lower than the seeds examined
one year before. The seeds did not lose their viability showing 97-99% germination
(Table 1) and the spread of germination increased during one year of storage. Rate of
seed germination significantly declined in all the pretreated seeds about 3 times in 2 h
and 6 h pretreated seeds compared with untreated ones stored for one year. In NaCl
pretreatment higher the concentration of NaCl during the pretreatment there was signif-
icant reduction in the rate of seed germination. This study suggests that salt seed pre-
treatment not only increase the spread of germination, but depending upon the concen-

tration of the salt solution, treatment may result 1n loss of vigour too.
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S€Mination ol wheat Seeds,

Pretreatment iy v
In water Pretreatment with NaCl

Whest'CVS: coxmstaolol - - 286 6h - g 2h 5% 10% 20% 30%
Before storage = | —
[ngalab 10.0 . Germination %
pq(iim P 20.0 10.0 152 16.0 1.8 56 6.0 7.0

asb: - 2511007144 160+ 1.5 . 0 ¢
Aflter onc year storage at 254 5°C - & 48 55 96
Inqalab 75 35 31

e L S0k 8 147.23.0 45 2.3

Pasban 7.5 3.5.37..0 ¢ 235735 1:2.312:8

Rate of seed germination of untreated control seeds is taken as arbitrary unit of 10. s.d. + 0.95 (n=3)
{ L - | ’ » S. . ; . - ll:" ’
Effects on electrical conductance of imbibi

8§ y ng secds: E.C. of leachates meas red during
the inttial si1x hours of commencement of iy . =

nbibition of pretreated seeds before and after
/ E | T IT : £ : ' (
one year storage showed an Insignificant difference in E.C. values for their respective

(r.calm.enlt; c;ugrmg the period for both the cultivars. In untreated control seeds, E.C. was
higher (17.59 10 20.12 puS/cm/seed) in both the cultivars compared with that of water

pretreated seeds. As the time of pretreatment increased, changes in conductance in
leachates were observed and values ranged from 12 .4

and 8..36 (0 9.?5 uS/cm/seed for Pasban. E.C. measurements after storage exhibited
reductions posmb!y due to the loss of ions or volatile electrolytes during the storage.
E.C. values in 5% and 10% NaCl pretreated seeds were higher than that of their

respective controls for both the cultivars €.2., 38.81 uS/cm/seed in 10% and 25.25
pS/cm/seed In 5% treated seeds of Inqalab. After 1 year storage, the E.C. of salt treat-

ed sceds increased and values were more than double for Inqalab (115.77 uS/cm/seed

in 10% and 60.68 uS/cm/seed in 5% treated ones). Similar patterns have been observed
for Pasban with smaller differences (Table 3).

Discussion

The results demonstrate that both the water and salt pretreatment showed adverse
effects on the viability of seeds when stored for 1 year and that E.C. measurements did
not prove a reliable indicator of the vigour of seeds. Seeds soaked (treated) in water for
2 h and 6 h showed 97-99% germination since the seeds remained in dehydration toler-
ant phase and drying of these seeds did not destroy the protein synthetic machinery of
seeds. During 16 h and 24 h pretreatment, most of the prestored synthetic machinery
had been active previous to presoaking (pretreatment) which resulted in 97-99% seed
germination, however, after storage, signals and messages' for re-germination of
seeds have been lost. Impairment of protein synthetic machinery, increased lipid perox-
idation, membrane damage, reduced activity of mitochondria, lesions in DNA and RNA
and several other factors may be possible causes of loss of vigour and viability of these
seeds (Bewley & Black, 1986). Petruzzelli & Taranto (1989) have suggested that altera-
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A : .asured during initial six hours of jmp;.. .
Table 3. E.C. of leachates mea ")"'On
i . ¥ \\

 ——
A—

Pretreatment in water

5 2’;;“ o ‘\\acl
Wheat cvs. Control 2h 6h % ) A lon >
Bcfolrf)storagc 17.59 12.40 % L1935 7.84 25.25 38,81
. +1.62 +2.02 :£1.66 ¢£0.7/ +1.59 +4.)
pasban 20.12 8.36 828 925 3585, 110153 03
sb: +2.54 +0.86 +0.69 +0.73 +4.99 £6.7¢
After one year storage at 254+5°C ' .
[ngalab 19.35 10.55 6.38 5.04 60.68 1157,
£2.88 0 1.8 1130 la0d s o 18,92, 415 el
Pasban 18.48 7.35 4.63 4.09 ~40.33 74,15
+2.75 +0.91 +0.78 +0.77 +6.54 $13.5
N R . Ry

. A = i 0 )
15 seed were immersed in 10ml double distilled water and E.C. measured at 16+ 1°C at zerg py;, 3
- ' ' : min
(h. 2h. 3h. 4h and 6 hours. There values were added and their mean expressed n terms of Specific -y ,
. ’ Uc.

tance (uS/cm/seed). Error is s.d. (n=0).

tions occurring in non-embryonic structures play a significant role in the loss of Wheg
seed viability which might be mediated by failing nutrient supply or by the inVOIVCmem
of some inhibitor or toxic substances. Also it has been demonstrated that alterations in

membrane systems due to dehydration in water presoaked (pretreated) seeds regy), G

loss of vigour and viability (Bewley & Black, 1986).
One year old NaCl pretreated seeds exhibited a similar germination profjje s

observed soon after the pretreatment indicating that maximum damage has been dope o
the seed during the 2 days pretreatment period as the rates of germination were slightly
lower than the pretreated seeds tested just before storage. E.C. values indicated that
damage had been done to the membrane systems and other macromolecules Which
collectively had contributed to loss of vigour and viability. Once the damage dye to
NaCl pretreatment occurs, it is irreversible but this salt treatment may protect seeq;
against further damage to the membrane system. Leopold & Willing (1984) have Sug-
gested that salt treatments have osmotic effects, nutritional effects and toxic effecs
depending upon the concentrations of salts and components of salt and duration of
treatment. Similar suggestions could be made in the germination performance of pre-
treated seeds and their effects on macromolecular synthesis based on the presented data
[t is most probable that macromolecular synthesis has been adversely affected due 1o

cytotoxic effects of salts which have caused the reductions in vigour and viability of

pretreated seeds.
The results indicate that the water pretreatment increases rates of germination but

salt treatments alter the membrane properties resulting in lower germination profiles
and germination rates. Storage for one year results in loss of vigour and viability espe-
cially in 16 h and 24 h pretreated seeds. Measurements of E.C. do not predict the




CHAT
ot \ATES FRop EAT SEED 110
i
1ability of seeds Furt) ek
vigoy! . i\nlaleaclzatcs Which may I])Cr;\i:umc.s I needeq | determine (e nature of
CICC(rOuzs‘ilc for successful g€Mination > Of the physmlogncal State of the
reqy’s
pf‘—
\cknov ledgements

We are thankful to Mr. M_ Arshad Az

.rch, Bahawalpur, for the wheg, seeds
Rese

References

4 S., 1. Ahmad and N.I. Hashm;, 1989, Wheat emery
Ahmad. dling depth and seed presoaking
secUittic

P(lk. J. Agl‘i(‘. ReS.
4. S. and R. Ibrar. 1996. Differental water imb;
Ahmad.

ENce under limite
' 10: l()'14-
bition in whe

d soil moisture - Effect of

al varieties related to germination. Pak,

. yann-Koch, C.. P. Hofmann and A M. Steiner, 199
el i : i3

. cereals. 1. Germination and vigour, Seeq Sci. & Te
In celedis.

and M. Black. 1986. Seed phy
’ , JlDo d'] N 4
Bc\\lc_\.

plenum Press.

2. Presowing (reatment for
Ascl

Chnol., 2(): 435-44() .
evelopment any g

Improving seed quality

“01“&‘.\' of d ermination New York, London,

‘Aquila. A. and V. Tritto. 1990, Ageing and 0SMOoLic
Dell A(,]mpol“:"ls of seed quality. Annals of Bor._ 65 21-26.

Cl(d A.C. and R.P. Willing. 1984. Evidence for toxicity effe
Leopoi€, £+

R.C. Staples and G.H. Toenniessen. In: Saliniry lolerance iy

Plants. Johp Willey and Sons, New York.
L. and G. Taranto. 1989. Wheat ageing: the contribution of embryonic and non-embryonic le-

Priming in wheat seeds. Effects upon cenain

Cts of salt on membranes. pp. 67-76 (Eds.).

elll, :
g 0 loss of seed viability. Physiol. Plant., 76: 289 794
SIONS i

E.W. and R.M. Raja-Harun. 1972, Leakag
Simon, L. -

¢ during seed imbibition J. Exp. Bot.. 23: 1076-1085.

(Received for publication 6 Nov

ember 1997)




