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1., INTROD UCTION

The ability of plants to tolerate excess soluble salts
im the rhizosphere 18 of considerable jmportance to agricul-
ture'in semi-arid and arid regione, There aTe in the
11iterature some records indicating the voseibtlity of improv-
ing salt tolevance in plants through certain treatments. On
the other hand, certain trials have been made in attempting
<o elucidate the metabolic adaptive responses under salini-
sation conditions, though such attempts arTe relatively few.
1v main they aimed to study, how coulcd the metabolisw in
salt-tolerant plants be adapted to the unfavourable conditions.
L awever, little attention has been paid to the metabolic
Tegponees resulting from treatments that avpeared Lo im - ove
+ve tolerance of salt-sensitive plants, IV view of this,
+he mresent work was carried out. Tt aimed to <row, "7 °0E
v and, now could the metabolic adaptive resrnonses in care of
e ealt tolevant plants be modified throughout dezvelcpment
s the otheTr hand, the same ipvestigation simed to clarify,
+nather or not the mode of metabolic adaptive responses is
s sentical for the various treatments used to improve the

tolerance of cg1t-sensitive plants.
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The salt-tolerant plant used in our study was Zyagghyllgg

~3loum, wnereags the salt-sensitive one wag Lycopersicor

R Aeie At

arculentum, that is known to be amongst the important ecomomic

vegetables grom in A.R.E. On the o

ther hand, the treatments

emmloyed in this investigation for improving salt tolerance

in nlant have been more OT lege simi

1iterature. These were the gradual

lavrly tested prefore in the

galinization and the spraying

wih any of the three compounds @ MgSl4, 0T (2—chloroetbyl)-

tpimethyl -ammonium chlovide (CCC) ot 6 -benzyladenine (Ba) .

. an indication for the extent of tolerance, the dry matter

a4

soumulation was taken in our investigation. Wor tihe metabolic

ciaptive TEEMONSES, the changes in the content and composition

e

~otabolic changes @8 rerorted in th

:y; resistance of ~lants to vnfavoura

£ protein anrd nucleic =2cids were studied, since this tvye of

e 1iterature vlayvs ® role

vle conditions.
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1I. REVIEW OF LITERATURE

Ais menticned in the "Introduction" the present work
simed partly to ctudy how could the salinity affect the sTOWLE
.« well as some aspects of the metabolism of a salt-telerant
rlant., On the other hand, the same investigation aimed to
improve the salt tolerance of a calt-censitive plant using
covrtain treatments, In this regard, the erhanges 1in growth
-seve taken as an indication for the effectiveness of such
fregtments: while the changes in the content an® comroesition
% nucleic acids >nd protein were chown te be rather
nelpful in interpreting the obtained resulte., Therefore,
for the presentation of the appropriate 1itevature, it was
thought advisable to comprise herein only the stucles c;rried
1t in two main fields. The first deals with the effect of
an inity alone on the growth and metabolism of Dboth the salt-

sneitive and galt-tolerant types of plants. The cecond,
YWowever, deals with the response shown in the s&mne regard bY
trne salt-sensitive plants when using the treatnents sugpested
‘v opur study for 551t tolevrance improvement, namecly the
sradual exposure to salirity =nd the enraving with Yg++, cCo
or BA, In this concern, and due to the 1imited work umon
salinity, litersture on the effect of these treatnents under
appught conditions will be included: recognizing that salinity

nd water-stress have peen considered jdentical by several
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‘nvestigators (Richard and Wadleigh, 1052 and 3ernstein and
Cesrson, 1054). It ought to point out that, in our review
~nly the literature dealing with nucleic aeids ancd protein
wne presented in the area of metabolic changes: the study

n¢ metaboliem in our work was confined to these two aspects,

Furthemmore, it has to be recognized that in the
1iterature dealing with the effect of salinity alone on
growth of salt-sensitive plants different genera and svecies
were extensively studied, Hence the pretaining review of
Titerature in this particular avea of recearch will be mainly
crncerned with the salt-sensitive plant used in our

investigation, namely tomato plant,

1. Response of Growth and Metabolism of Nueclelc Atias

P—

and Proteins in Plants to Salénity

1. Growth

Bernstein and Tearson (1954) showed that temsto and
~=pper plants grown under saline conditions can survive undcer
high osmotic pressure Vp to 12 atn for a day or two ard that
o growth was observed if the osnotic presgure wWas maintained

c-mtinuously at < atm.

Black (1956) revealed that atriplex vesicaria (perennial)

< more adapted than Atriplex hastata (annual) to higch levels
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~f Nacl., The 1stter nlant is probably well adapted to the

fructuating galinity conditions, typical of noist coastal

aglt-marshes. Trus, ite relatively vigoTous growth could

e completed in chort period 2fter rTain, whnen the ealinity

conditinns were nost favourable. The growth of atripleX

vegicaria was 1ittle affected at 0.3-0.4 M NaCl, whi
Rt

of the AtripleX hastata was markedly iphibited, On the other

and, the same author mentioned that tomato vlant poscecsed

tre leact degree of tolerance to YaCl.

Ashby and Beadle (1057) dealing with temato, atripleX

pumrularia and Atvriplex lgflata, pointed out that tomato grew

anrgnemt Fm——

1ess to much 1€sS with added salte, On the contraTty, both

galt-bushes plants produced much greater dry weizht with added

oalt, somewhat jrrespective of the salt added.

Brownell (1095) suggested th=t seall amounts of sedium

-ve eccential for the growth and development of AtripleX

vesicaria. He found that nlants receiving 0.46 ppi Taod04
made favourable growth and had, snen harvested on the 1418

1.t of nlants which had

day apnroximately 10 times the ary weig

not rereived codiim.,

Bakr Ahmed et 2al. (1970 a) chowed that rowth, 8F expresses

on the average hei.nbt, increased in the salt-tclerant plant

A sl

Atriplex pumnularia .

<

with the increased coneentr
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smgm O to 0.10 1. Reduction of growth ocecurred with fLrther
iogrease in salinity to 0.15 1 NaCl., Iv the succul:nt plant

;ngphyllum album, however, nNO correlation could be detected

Letween the plant height and salt treatment,

Shalaby (1970) found that the height ef L.esculentum
nlants was decreased with increasing NaCl. However, in

AtripleXx nummulsria vplant, NaCl up to 0.05 or 0,10 7 increased

‘e ylant height, Highet Jevels of MaCl (0.15 and 0,20 1)
were lethal for I, esculentum and the survival did not extend

soce than 6 weeks from salt application.

Tal (1971) studied the salt tolerance in the wild tomato

species Tycopersicon peruvianum relative to the cultivated

tomaz to Lycopersicon esculentum and the plante ori~inating from

the wild species L.esculentum rinor. Fre shewed that rlant

growth, shoot/root ary weight ratio, relative water eontent,
»4 potassium concentration decreased under salinity in
~ultivated and wild pnlante, Im 911 instance.’ exeept for
sotassium, the Adecrease wae smaller iD the wild plants. Fruit

size decreased under salinity in the cul tivated speclies but

ramained unchanged iy the wild plants.

Ahmed (1975) showed that the fresh weight and dry weight

© tomato shoot dacreased with increased NaCl conoentr=ticon

(from O to 0.20 1 NaCl) of the culture selutions.
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s and grotein

- - - -

5, Metabolism of pucleic ag}g

padhpsginpapuipapspEPER R Sl 4 &l

a. Nucleic acids

- . e - e s Ra me W

7hukovekaya (1962) found that hath chleride and sulnhate
types of salinity caused a decrease in the rate of nucleic
ncid synthesis in tomato plants. At all concentrations
oloride salinity decreared the synthesis of nucleic acids
in roots and leaves during developnent. Sulphate salinity
~t = concentration of 0.3 and 0.45 % of soil salte, inhibi tec
+he synthesis of nucleic acids in the roote but inteneified

them in the leaves.

Sazakvan and Petroyan (1964) dealing with grape leaves,
showed that the degree of soil sglinity had a navrked effect
~n the content and the nature of RNA variations., They found
that the RNVA content decreacsed with increasing alkalinity.
They alego indicoted that cation balance, particularly the
hundance of wat cations in the cell, was gis 'vhed by e€oil
sslinization anc thie apparently caused a disturbance in
sucleic acid metabolism, 1eading to an inhibitien of the

crowth processes. However, a relatively high RYA content was

o

‘'~ nd in grape seads during the early meriods of their
“evelopment which indicated that ooth morphogenetic and

growth vnrocesseg vere intensified.
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Wieman (1965) showed that salinity suppresced the rate
~f RYA and pro'ein synthesis along i th cell enlargement of
bean leaves., Salinity prolonged 211 the three PYOCEESESD,

«n that cell size and the amount of Rla and protein per cell
sventually appronched the respective maximum values attained
enrlier by the control. He also added that over the long
temmn, salinity supnressed cell enlargenent and cell division
proportionately o that there was no obvious indicatiens of
heing affected movre than the other, He suggested that the
enthesis of RYA and protein appears to be escential fer

sustained cell enlargement,

Rauser and Hanson (1066) examined the effects of sedim
snd motassium sulvhste n DNA snd RVA in twe saybvean
varieties differing im salt tolerance, They found that
~ulrhate salts inhibited DNA gynthesis and dry welght
production in both varieties, and that sodium salts weTe mOTE
inhibitory than notassium. aalinity whethoy ~aused by sodium
5+ potassium retarded RNA synthesis. Both salts asccelerated

)

*he endogenous cdegradation of RNA in root homogenates and
“hat eodium, in this respect, being morc effective tran
~ntasseivm and that riboesomal-R7A war degraded primarily.
mey mnostulated that monovalent cations in high eoncentratiom

cnuld displace ca™ and Ng++ from the po]yaniOﬂic struetures

leading to degradation,
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