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I « INTRODUCTIOR

The interection of ocations on the uptake process
by plants has been extensively studied in recent years,
studying some of the principle factors which deterumine
the competition exists between ions. It has been widely
reported that the sbsorption of K and Mg behaves ocompo-
tetively. Recently it has been indicated that such com-
petition between K and Mg may not exist.

Low amounts of moil Mg as a result of leaching and
cropping usually considered the prime reason for Mg def-
icienoy in plants. But Mg uptaks by plants aleo had dbeen
decreased by the presence of large amounts of other elements
in the soil, mainly K and Ca. This had been obaervaed aven
when an apparent adeguate supply of available Mg was shown
to e present by chemiecal analysis.

In faot, much of ocur knowledge concerning the inter-
action of nutrients in the uptake process has been obtained
frow solution cultures ocomposed of twoe mutrient salta. In
ordey to interpfet observations on the ion interrelationship
it seem= also of a considerable value to study the effect
of particular element added on the simultansous uptake of
the other element which is present in the external wedia
of the plant. | |
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This thesis was undurtuken to study the effect of

nutrient-K nd-Mg on their uptake in lettuce and cabbage
plants,
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I1 - REVIEW OF LITERATURE

Effect of K eoggontmtign on Mg uptake

The interrelationship between potessium and magnesium
has bsen the subjeot of extensive studies by many workers.

Hovland and Caldwell (1963) stated that there are at
l¢ast three general ways in which K may interfere with Mg
in plantss

a) Addition of K to soll may deorease the ease of
replacement of soil Mg and henoe Yecomes loss available
for plant uptaks,

b) Increaeed K in soils may provide more competition
for Mg for exchange sites on plant root,

¢) High amounts of K in some way prevent Mg from per-
forming its function. Scharrer and Mengel (1958) found that
decreasing Mg uptake with increasing K supply in water
culture indicated a true physiological X/Mg antagonism,
independent of ths possible effect of the colloidal complex
in s0il and of the anion of the K salt applisd. The results g!
sug ~asted that the physielogieal K/Mg antagonism is res-
tricted to the green tissue, especially leavea. In another
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invcetigation, the same authors (1960) found that the
additional supply of K given as foliar spray depressed
¥g in lsaves.

Johnson et 81 (1957) noted that the use of K fertil-
lzers increased the incidence of Mg deficienoy symptoms in
célery. When correcting Mg deficlency symptoms they obtained
effective control by apraying with 10 pounds of MgS50, /acre
at 10-day interVals._ Algo Boynton and Eickson (1954)
obeeéxrved that intervahal chlorosis and necrosis occurred
in nursery bcds because of Mg deficiency in soils of high
K content. Leaf spray ot urea, K phosphate, Mn, Zn and Fe
sulphates applied a2t weekly intervals had no effect. Appli~
cation of M5804.7H20 gave a good stand. The addition of
E,HPO, resulted in leaf scorch and chlorosis. Therefore
they concluded that arplication of K inhibited Mg absorpt-

ion.

Working on grape, Beyers (1955) indicated that a high
deégree of ohlorosis was consistently found in potash-treated
rlots as compared with no potash. Ritrogen and phosphate
application had no consistent effect on chlowasis. This
chlorcais was found %o be caused by Mg deficiency induced
by potash application. Analysis of leaves showed that
I:2804 increased K but decreased Mg,
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Svanberg and Ekman (1952) noted that responses of
potatoe in sandy clays to 1020 kg/ha of soludble Mg incr-
eas80d with increasing Vg content of the soil. This was
probably dus to the concomitant high values of available
K and indicated that determination of soil Mg alone is an
insufficient index of the experiments in this nutrients.

Hunt et al (1964) found that when high dressings of
i1 (0.75, 1.5, 2.25 cwt/acre) were applied in sutumn and
spring to perrenial rye grass, clover swards receiving
(I~TH,4)..2.‘5O4 ( 30 or 60 1b N) and Kieserite (0,4 or 12 owt),
g content fell as the level of KC1 increased. Autumn
application resulted in a higher Mg content at the expenss
of the amount of K absorbed in aspring herbage. The effects
of the lowest levels of application of KCl wers slight and
become insignificant in later herbage samples. In (1963)
Hemingway and Richie stated that anmal application of
1-2 cwt/acre KC1l to grassland (receiving 3 cowt Nitrochalk)
significantly increased K in the herbage in all year but

depressed Mg concentration after the second year.

Earlispr in (1947) Boynton found that in acid soils the
K status of the soil anmd K fertilization may influmence Mg
nutrition., Judged by their leaf content, apple trees
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defiocient in Mg are high in K even when replaceable K is
low in the #011l. Liberel K fertilizing of trees on soils
low in Mg induces Mg deficiency and increases 1ts severity.
K inhibive the absorption of Mg by rootes and over a period
of years it decmeases the amount of replaceable Mg in the
801l exchange mechanism. Also, in 1945 0'Donobue obaserved
that with tobacco, potatoe and sugarbest, Mg deficlency

was induced by high K manuring, but visible signs in cereals
vere mlight, Mg deficlency appeared to be fairly widely
distributed. Boll samples from a fisld crop af tobacco
exhibiting Mg deficiency had a very high available K status.
In no instance where signa of Mg deficiency were present

in plants was the soil deficient in exchangeable Mg, bus
exchangeable K was inwariably high.

As regards Mg uptake,Prince et al (1947) atated tshat
the woat jmportant factor influencing the uptake was the
supply of available K. If there was an abundance of avail-
able K in the eoll, Mg ¢ombent of the plante was plaﬁ:lvaly
low.

Working on cationic aptivities in clay maapenm
except in balloysite eystems,clean (1950) found tbat the

TPi6t160 dotive of Mg decréased repidly with incressing K © |
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saturation, particularly in the wontmorillinite system
vhere Mg activity was too 1ow to be measured when more
than 5% of the exchange complex was occupied by K,

Mehlish and Reed (1958) observed ~ower Mg content of
oats, turnip and soybean plante and also leas Mg released
by 1 m.e., HOLl or NaOH per 100 &n of porvsmouth fine sandy
loam with increasing amounts of exchangeable K,

Ferrari and Blul jsmans (1955, found that not only
did a high concentretion of K ion in the soll depressed
Mg uptake, but also & higher ooncentration of Mg within
the plant was required to eliminate Mg deficiency symptoms

when the intemal eoncentretion of K ions was at high lewvel.
]

Davis and Moocall (1953 Jfound that K fertilisation
increased the incidence of Mg deficiency in Utah 10B
celary. The eslery d1d mot respond Yo a two—-ton per acre
application of l_aseo4.7nao. but 10 1b of the Mg salt per
150 gal. of water applied ag spray at 10-dsy intervals,
corrested the deficiency. K appesred to interfere with the
ghaorpt:i.on of Mg.

Hontex (1946) steted that when the metio of K to Mg
in the mtrient eolution was high, absorpiion of Mg was =

-
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most restricted and ohlorosis was most severe. Induced
chlorosis in somatoes was associasted with the use of K,80,
as fertiliser, though the application of other K fertilizers
also induoed deficiency.

Lobmann (1969) etated that an increased concentration
of K ion in the substretum retarded the acoumulstion of Mg.
Berryman and Oaldwell (1967) found that treatment with beavy
dressings of K reduced percent of Mg. Alston (1966) stated
that Mg psrcent and uptake were conasistently decreased by
applying K and increased by Mg. Perkins and Stelly (1958)
also found that the application of X Cl deureased percentage
of Mg in oate, orimson and clover erops. Seats et al (1958)
obtained results indicating that Mg content was highest with
low K. Hoshimoto (1955) etated that the inorease of K oon-
centration in the culture decreased the concentration of Mg
in the plant extrects.

Kpachenberger and Peterson (1995) stated that K fer-
tilizers usually reduce Mg upteke by plants and may remult
in Mg deficlency. BSchijen (1955) stated that Mg fertilising
ahould be hased on & atatus as well a8 Mg sim.tm in the soil.
Bubijn (1950) found thst mayyow ratios of. m caused Mg
 @eficiency. Mg dsficiency mey be controlled by applying
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smaller dressings of £ 88 well as by inoreasing drussings

of Mg, Bear and Toth (1948) ateted that om sandy and :.°..°
801).s the eustomary libaerel X dressings caussd widespread
¥g deficlenay amd plants responded markedly %o dressings

of MgBO,. Word (1959) stated that ireatments renging from
conplete defiolenay to luxary consumption levels resulted
in deoreasing smounts of lg in all plant vissues. Cooper
(1949) found thet when inoreasing X fertilisetion, the por-
oentage of Mg in wheat strev was decreased. Working with
different plants, El-Xobbis (1960) found that the wonovalent
ocation K seems %0 deminish the uptake of divalemt cation Mg.

The peduction of Mg uptake csmsed by the increasing
of X was alsp reported by many workers, Tysom (1930), York
et al (1958), Sohretber (1950), Fudge (1947, Locas (1948),
Boynton (1944), Mulder (1950,1952), Obenshain (1946) sleonard
et al (1948), Leggett and Gilbert (1969), Joisver (19597,
Omar and X1 Kobdda (1965 and 1966) apd El-Kobbdd and Omer
(1965).

Howver, Forshey (1963) found that when compexatively
oW yeteés of K wre applied with adeguete Mg treatments, the
&’”“ Sing effoch of K op Mg mutrition was not importamt.
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Cola (1967) ssuted Shat there was little sntagonism of K
tosards Mg, Yehikaws and 860 (1958) found that ineressing |
X 414 pot produce Mg deficliency symptoms. Antagonism bet-

veen Mg and K ooourred in 2% scetic acid extrects of leaf

a7d stem and was less distinct in 70% aloohol extractions.

*o Zuliar application of K, Coin (1955) found that 1t had |
Ro significant effeot on Mg, but a high level of K reduced |
M3 concentretion in the tissue. The effect is ageribed to
§roWth and translocation phenomena rather than to an ante-
Sunism opepating at the intake phase. Lasaroff (1966 )atated

that Mg uptake was 1ittle affected by the concentration of !
K, '
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