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G L R T SR - I P UVE R AR T A=
+o srovide Toud J0n gnie aver cnloarine cooulation nas
stimulated tie irterest oL €TONOAIBUS, acricuiburists and
government olaning agencies 1o deveiop the vast range lands
of Northern UAR, A considerable areas of these range lands
are regarded as salt affected soils in which most crops
cannot make normal growth owing To the high concentration

of soluble salts in the rodlzone. The primary source of
these salts in soils is rock minerals from which salfs are
released, accumulate and becone concent;ated on the soil
curface. In addition, the use of irrigation water containe
ing too much salt as well as the bad menagement of soll under
even good irrigation water can cause i ese soils to become
caline. This siftuation frequently occu-s in tme UAR deserts
where dry farming is practiced and in sultivated lands which
mainly depend on artesian water -ontaiiing high amount of
sszlts. Vithin tke Nile wvalley, several fertile areas becanc
saline and their oroductive  capaclity had becn decreased
as & result of wusing irrigation water containing high
concertration of soluble salts as well as the poolr manapge—

nent  of these lands. One opportunity for mecting the
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future needs lies 1n reelamation of salt affected solls,
Reclamation of these areas by <S¢ Commoil oractices of drainage
and leaching are often coastly or impractical, partcularly,

in arid or scmi-arid zones. Where reclamation is not practical,
an alternate approach to im rove these lands is to introduce
species, varietics and strains of plants tolcrant to a rela-
tively high concentration of salts and can be gconomically
grown under sueh condition, Forage crops particularly grasses
include some of the most tolerant species which can be profit-
ably grown in recent reclaimed lands and salt affected soils,
Wwide difference of salt tolerance was observed among diffcrent
species as well as between the various varieties and strains

that belong to a glven specics.

Tall wheat grass Agropyroll elongatum. (Host) Bcauv.can

grow well on saline and sodiun affectcl soil (184) and 1% is
listed (39,121,123) as onc of the most volecrant spceies to
high exchangcablc sodium pereentage in the soil sclutione It
was also rcportced that this grass produccs mere forage yield
on soils too sodium affceted to grow othor useful crops (28)
and that its root penetration was apout clcven feot decp in

these soils (14C).

Agropyron clongatum is grown along the coastal region
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of UAR and 1is considoerocd ag 21 or Wik important “glatablc

and nutrivive native forage plants of this rugion, within which

many arcasg arc characterized with their high lovel of salinity.
This work was dcsignced to investigatc the cffeet of

salinity lcvel on the growth, chemical contcnts and forage

yicld of twio strains of Apropyron clongatum ( native strain

grown naturally ot Ras El-Hekma Rescarch Station and an

introduced strain from Utah, USA).
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2, REVIEW OF LITERATURE

Salinity had a desrimental effect on the growth of
plants., This influcnce is attributed To specific and non
specific cffccts. Thce specific cffcet is due %o the con-
centration of the various ion specics with respcet to one
anotrer; loss freguently +o the absolutc level of any onc
clement. The injuries of thig specific cffect are of a
physiological nature (96) and prcsumably being the result of
gome interactions between salts and the organic gubstances of
the cell (114). Thec non specific cffcet is duc to the totval
concentration of salts of the soil solution (OP.) regardless
of their kind and proportions. This dopressing influcncce of
the non specific cffcct on plants may be attributed to its
cffoet on the water uptake (90) and oclurcnce of growth inhibi-
tions (22) through any onc of the Toil wing mcchanisms:

2) inability of subccllular osmolbic units ©o adjust to

higher osmotic PICSSULC,

k) osmotic adjustment which may itgelf 1imit the growth

and,

¢) effect on certain Gnzymos.
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2.1, Toxic Bffcct or Specidic Tons.

The injurous cffcet of salinity on plant® growth is not
in all cascs nroportional to the osmotic pressurc of the
salinc solution. However, each of the various componcnts
which arc presented in salinc splution, may havce some spceific
toxic effuct on plants over and above thet which can be caused

by the osmotic pressure of the soil solution (70).

The literaturc rclated to the toxic cffcets of ilens on
planits has bcen reviewed by Magistad (100), Mibashan (107)
and Hayward and Wadlcigh (75).

5.1.1. Spccific toxic cffcct of sodium ion :

The accumulation of sodium ion within the plant
tissucs may bc associated with a depression of the other
cations to the cxtent that unfavourabl: cationic balancc may

be induced (130, 131).

On the other hand, Hayward (71) r.portcd tnat the
specific toxic effects may arise from hc exclusion of sodium
when accompanicd with the accumulation of anions from the
supstratc, and added that iv is doubtfull if such casecs should
be classcd as sodium ion toxicity., The same author pointcd

out trat therc is a relatively little cvidence to indicate
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treatments. The same autrols Lodicated that larger toval
amounts of sodium, phosphorous and ootassium absorbed by
$he plants treated with NaCl in which Jat predominated

in the roots, than by plants treated with GaCle. They
suggested that the differential effects of Na' and gat™

on the hydration of colloides may be involved, and that
the inverse effect of Na*versus ca™™ on the permeability
of cells to salts may be a major factor'in explaining

the results obbtained, Wadleigh et al., (180) investigated
the mineral composition of orchard grass grown on soils
salinized with various salts and found that the high
concentration of the calcium ion in the soil solution may
be lethal to orchard grass when tho associated ion is
either chloride or nitratc. They mentioned that since the
calcium nitrate treatments resulted in the accumulation of
only small amount of chloride ion in the plant tissuesy

it could be concluded that the chlcride toxicity under this

condition is not involved.

2.%3% Specific toxic effect of magresium ion:

High accumulation of Mg'' in the substrate has

been found to be toxic to plants over and above any inhi-
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hition in grovth that is associatcd with osmotic prussurc,
Trealeasc and Trealease (171) statcd that Mg++ injury to
vheat is mainly controlled by the Mgt/ cat™ ratio, although
the injury may be influenced by other matcrials. Ratner (130)

++

indicapcd that above normal amounts of replaccable g lead

to unfavourable Ca’tZ Mg++

rclations, Gauch (58) associated
Mg++ injury with an inadequate supply of ca't, Wadleigh and
Gauch (178) found that guayile was killed when sufficient

Mg 012 wae added to a nubtrient solution to produce one atmos—~
phere osmotic pressure, whereas red kidney beans showed only

a 10 percent reduction under similar condition.

2.1.4, Specific toxic effect of chloride ion 3

The mechanism of Cl~ toxicity lLas heen investigated
by Garner et al,(57) in their working on tobacco. When there
was a high accﬁmulation of chloride 15n in tobacco leaves
they found a proncunced reduction in she malic acid content
and also noted that the normal amylelystic activity was dis-
turbed and the leaves became gorged with starch. The toxic
effects of chloride ion have bheen notcd by many investigeters

but there has been some tendency to regard Cl- toxicity as
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shoved that ooermination ol scods vas rotarded by salts

in solivions and the degree orx delayed germination and
injury to seecds and sccdlings was in dircct proportion

to Lhe osmotic pressure of the salinc solutien. If the
psmotic pressurc was high enough, no germination of sceds
occurrcd, but it was noted that various species of agricul-~
tural plants showed diffcrential salt tolerance at a

given salt conccanbration,

Stewart (16%) studied the effect of increasing
salinity on the germination of the cercal and legumes and
listed their relative salt taleranco in the following
descandins ordcr: barley, Iye ,m%eat and oats. PFor
legumes, nis ordcer for salt toleran-.c was: peas, red

clover, alfalfa and white clover.

Harris (70) tested the germinction of barley, wheal,
corn, sugar beets, oats, field pcas and alfalfa at salt
level rangsing from nmo salt to 10,000 Dpie using various
salts singly and in combinations. ¢ found great variation
among crops in respect to germinatiosn in salince substrates

and listed the crop tested in the following descending order
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of ©alt tolerconces barley, ooUs, wheat, alfalfa, sugzar
bcets, corn and ficld poas. Morc rccent studies have

confirmed this early work ( 9, 12, 142, 14%, 157, 173).

Shive (157) uscd a sand culturc mcthod to test the
zermination of beans ani corn at osmotic pressure ranging
from 0.5 to 8.0 abtmospihcres and found that the retardation
of seed geralnation was directly related to the amount of
water absorbed by sceds which in turn is dependent upon

the concenbration of the soll solution.

Rudolfs ( 142, 1l43) used presocaked seeds and subscqg-
ent germination on beds of filter papers with single salts
at osmotic pressurc up o 7 atmospheres. The germination
percentage and root growth dcereased with increasing the

concentrobion of salts.

Ayors and Hijrard (12) studicd the effoct of increasing
sodium chloride on the germination of alfalfa, barley,red
kidney beans, corn, onions and sugar occts. The levels of
salinity ranged from 0.05 to 0.4 percont NaCl on dry soil
basis. The osmotic pressurc of thc soil solution calculated

from the clectricol conductivity of thc saturation cxbract
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