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Tgohonsasble sodium oUTen vepre soie d rajor art

of the exchangeable cutions in selt affected solls in the

D

U.4.R. as well as in other countries of arid and seniarid
regions. The presence of high exchangeable sodium exerts
direct effects on plant growth, due to 1Us inferference
with nutrients upbtake and indirect effects, varough its
influence on the soil physical characteristics. Both cases

represent a vital problem in the course of the plant 1life.

This investigation was carried oub to obtain addition-
al informations on the influence of different levels of eu-
changeable sodium on the uptake of nutrients, with especlal

regards to that oi the anions.

In this investigation, a wixture of sand and synthetbtic
cation and anion exchange resine was employed to eliminate
the physical eflfect which exists 1n patursal soils and o
svoid the associated cation effect when anlon added in salt

form.
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. LEVINY op LITouRATURD

The interacti ns of nhvrients duc Lo V' ous exchang-
cable sodiuy percentages (B3D) or varied ratios between
exchangeable sodium (ES) and other exchangeable cations
in different media and thelr effact upen nutrients conte
ent of plant have been studied by many authors., Due +p
the complexities of this study and for the sake of clap—
ity, the literature eoncerning thig subject will bhe

reviewed under the following headings.,

2.1, Plant growth as influenceq by exchangeable zodlume

Kelley (1923), Kelley and Thowmas (1928) ang Cedroig
(1931) presented evidence that plant growth on a spil
high in RS isg inhibited, Breazeale ang McGeorge (1932)
and  MeGeorge (19358) have shown  that +the high soil
PH  values fre@uently assoclated with the presence
of exchanszeable sodium may be Tesponsible for various
nutritional disorder in plants, Also a high decree of
Saturation of soil excaange complex with exclangeable Na
nay in itself be qulte harniul +o plant srowth, Ratner
(1935) found that the influence of excimnzeable Ta  on
the growth of Oats and wheat in a chernozem sopil beging o

be deleterious when it amounts 4o about 50 per cent of the
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when exchuancestle Jda incresse/to 60 to 70 per cent.

Varn Ttoallie (19%53) found that the srowth of Ifteiian

ryegrass was adversely afTected and prevented at an
exchangeable Nd. percentage of 26 and 51 respectively.
Joffe anG Zimmerman (L944) show?%he injurious eff-
ecty of exchangeable sodium percentage above 10 on the
growth of sudan grass, even with a high Ca: Mg ratio.
Thorne (1944) stated that the yleld of stone tomato
plants was decreased as the TSP exceeded 40. The highest
level of ESP tolerated by the plants was belween 60 and
70. Bower and Wadllegh (1948) showed that the Bolerance
of the different species to ESP varied greatly. Growth
of beans was markedly decreased at exchangeable godium
percentages as low as 15 and almost completely inhibited
at exchangeable sodium percentages of 45, 60 and V5.
Significant reduction in the growth of Rhodes grass,
Carden beets occcurred only at 75 ESP. Martin, Harding and
and Murphy (1953) rvepcrted that the growth of citrus seed-
ling was appreciably reduced by 14 BSP, Martin and
Bingham (1954) stated that in a soll with an exchange
capacity of approximately 19 ne./1l00 g, leaves of some

avocado seedlings were injured by as 1little as 4 % ES,
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killed Avocado sesdlings,  Growth cecdctlon was less in
soil with o relatively low cwehisnso copacity Dian g
gsimilar s0il with a relatively Lipgh capacity. 1 Gabaly
(1955) showed that the growbth of barliey was better in
systems having a concentration of any two cations, with-
in a given range, than in homoionic or pure sand systems,
The range within which stimulabtion took place varied
with nature of the two cations, being narrower for Nag-—
Mg systems, wider for Ca-Mg systems and interumediate for
Na--Ca systems. Depression in growth caused at high Na-
saturation percentage. DBernstein and Pearson (1956), and
Tearson and Bernstein (1958) stated that the yieldsfor

were

many crops ,/ related to ESP rather than to the absol-
ute level of BES. Schreiber et al (1657) studied the
influence of adsorbed cations on radish seedlings develop-
ment. In Ca-Na systems, maximum growth was obtalned in
the ranse of 10=-20 % adsorbed Na. Martin, Ervin, and
Shepherd (1951), Lunin, dallatin and Batchelder (1964)
and Anter (1966) stated that the growth was hard-

ly aflfected by any increase 1n EST,
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cabhle gsodliums:

Sefel. Sodium-lotegsium relatlonsnip s

Van Ttallie (19%3) studied the Cationic uptake LY
Ttalian Tye grass in relation to changes in the ratloe
of Ca, Mg, K, and Na in the soil. Great changes in
plant composition were found under the influence of the
varying ratio in the soil, The well known mutual rep-
lacement of the cations in the plant tock place in this
experiment, for the most part in nearly equivalent amounts,
the uptake and the replacement value being larger for
pobassium than for sodium. Lehr (1942) stated that in
the eéuilibrium.of ions in the foliage Wa plays a very
important part, whereas in the eguilibrium of ilons in the
root, K is very important. Thorne (1944 ) showed that
the percentages of potassium in the plant was decreased

with high levels of sodium on clay.

Bower and Jadliegh (1948) studied The inlfluence of
various levels of exchanpgeable Na upon cationic accumil-
ation by Dwarfredkidney beans, Garden beets, and Rhodes
and Dallis rsrasses. The cultural media conslsted of a
mixture of sand and synthetic cation and anion exchange

resing containines the desired amounts of various catlons
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ation of K by Ui plunte ss s wiole tenced to decrease
ar tnat A o Lo Croroace prooreosively as highel proe
portions of cxchangeable :la were sunplied, The maznit-
wde of the decrease in K accumulation and the extent of
Ya sccumulation varied greatly among the species stud-
sied and between the the roots and top parts of the plant.
Accunulation of K by the root of beans was greatly dep—
ressed as the proportion of ES was increased. It was

noted that the vields and the X contents of the roots

were closely related, Except at the exchangezble HNa

)
h

1

percentages of 60 and 75, accumulation of K by the tops
was unaffected., The decreased content of X in the mools
was more than offset by the concenvration of ia. The
results for garden beebs showed that the potasslum con-—
tents of the leaves as well as the roots were lowered
with increases in the level of 3 supplied., The iner-
eases in Na accumuiztion by the tops of Rhodes-grass
were accompanied by a redvctien in K but cation replac—
ement was nobt quentitetive in so wuch as the increases
were

in Fa content /fmore than offset the decccasss in Ke In
contrast with The data cobtained for beans and beets,

accumulation of X by the rocts was not significantly

affected by Ha treatments. However, as the level of ia
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s wns Jevressed slisntlye.  The roduction in
Jooonoent snn cotroxinately countervalanced by Na. Harting
Harding, ond Murphy (1953%) studicd the efiecte ol varlous
exchangcable Ca, K, Na, H and NH4 ratios and of sxcess

Ca 005 in soils on growth and chewmical composition of
first and second plantinge of citrus seedlings. They
stated that the lower percentages of Na slightly increas-
ed ¥ absorption by these plants, but the higher percent-
ages decreased the K content. In a similar study iartin
and Bingham (1954) showed that increasing soll Na incr-
cased leaf ¥ but decreased root X of Avocado sesdlings,
£lso they stated that Na effected the movement of ¥ in
the plant rather bthan total K abscrption. [LlGabaly
(1955) showed Gthat increasing Na-saturation in the ned-
ium is accompanied by an increascd absocrption of Na by
plants, and increased depletion in k¥, Bernstein and
Tearson (195G) ilndicated That increasing &SP results in
increased sodium accumulation in the Tops of beets,
allalfa, clover, and beans, but I moy increase or dec-—
rease dependim upcon crop speciiicity. Dunin, Gallatin,
and Batechelder (1964) stated thnat incrcssing ZS 1in the

substrate increasced the X content in Greenbeans. Anter
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Ze2e2a Sodiuvm-Calcium relation ship s

Most of the early and recent studles concerning
the relationshilp between Na and Ca was dealing with
alkali soils, This is because of Na is the predominant

exchange able cation present in such soils,

Kelley (1928) suggested that the presence of rel-
atively a high propcortlion of exchangeable Na may prevent
The plant roots from cbtalning an adequate sunply of
calsium because of " the pronounced avidity of the socd-
ium exchange complex for caleium ", Gearcilz (1931) pre-
sented evidence that plant growth is inhibited on high
Na solls owing to low availability of calcium., Hence,
tolerance to soll alkalil may involve the capacity by
plant to secure an adequabe supply of calclum under
conditions of relaiively low availlability. Ratner (1935)
reported that the destruction of plant life in pot cxpere—
iments when there 18 a large amount of exXchangcable Ha
ig difficult to explain ( in case of non carbvonste soils)
by the allkaline reactlon ol the wedium, by the accumile

ation of soda, or by the unfavourable physicsl proper—
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