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INTRODUCTION

The interaction of cations in the nutrition of plants has been the subject
of extensive studies in recent years. Competition was found between similar
ions as between K and Cs, K and Na and Ca and Sr { Michael and Schilling
1960, Mengel 1963 and Amer 1969 ). However, Ca was found to enhance
K uptake { Overstreet et al, 1952 und Marschner and Guenther 1962 ).
According to Marschner Mg might al:o enhance the uptoke of monovalent
cations especially nt low supply of Ca

The work herein performed was desigued to study the interaction
between K and Mg in Lettuce plants.

MATERIAL AND METHODS

Sterilized seeds of Lactuca Sativa V. Rommney were used in this study.
Waxed paper pots of capacity 850 gm were filled with acid cleaned sand
of grain size 2 mm and used for cultivation. Six szeeds were sown in each
pot and after complete germination they were thinned and one plant was
left in each pot. Long Ashton nutrient solution with 42 factorial combina-
tion was used for irrigation. Treatments included four levels of K and Mg
of 0.5, 1, 2 and 4 meq/L in all possible combinations was usced for irrigation,
All othier macro-and micro-nutrients were kept constant ( Hewitt 1965 ).
The pH of oll the solutions was about 5.5. Daily addition of distilled water
was carried oul 10 keep the sand at 60% of f1s Field capacity: this was simply
checked by weighing the containers, Twiee a week 10 ml. of the approp-
riate nutrient was added to each pot o rencw its mrineral content. The
experiment lasted for 6 weeks. then the plants were harvesied. Only the
shoots were weighed, oven dried at 110°C 1o 2 eonstant weight.  Three
replicas were performed, their dry weights recorded, and the means presen.
ted in Table 1. Dry ashing of 10 mz samiples at 500°C was carried out.
Potassium was then estimated by photometry and calculated as meq/100 gm
dry weight. Mg was esctimated by the versinate method and also ealeulated
as meq/100 gm dry weight { Jack:on 1938 ),



—_ 0~

RESULTS AND DISCUSSTON

The effect of chunging the ratio K : Mg on the yvield of dry matter is
given in Table 1 and preseuted graphically in Figs 1 and 2. These resnlis
show that the increase of nutrient K from 0.5 up to 1 meq/L had a signifi-
cant cffect on the yield at all levels of Mg. Further increase &id not cause
a significant increase in the yield except at 4 meq/L when the highest value

TABLE 1

The effect of different combinations of nuicient K : Mg on the yield of dry muller

N Mt;q./i putcient K .

Meqg/I, nuirient My n.s 10 2.0 4.0
o - yield of dry mutter {mg./po1)
0.5 22 38 36 53
1.0 15 33 i/} 31
2.0 i 39 35 11
1.0 12 22 29 kil
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Fig. (1) Effect of outrients K and Mg on. the yield of dry matter of Lertuce plant



of 33 my plant shoot was recarded: this coincided  with the lowest Mg
supply of 085 meq T Fig. 11 However. the reciproeal el{ect of Mg on
the vicld wae incemzistanc, the Toves, value of 12 mgfplam shoot waos ohtai-
ned ar 4 mepst Mg and 0.5 meq PR This conld he attributed 1o the high
Fespioises  to Koamred d1s hiigh Cl'lllllii]lf_{ power and  that ﬂ'I,'_,_' enlionces the
uplabe and utifization of K oven froan s Jowest coneentration.
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Fig. (23 Effect of notrients K and Mg on (he yicld of dey matler of Lettuee plant

It iz worth mentioning that K deficiency sxmptoms were observed in
muost cases on plants receiving 0.5 meqg/L K at ull levels of Mg. This indica-
tes that Mg has no effeet on the appearence of K odeficiency  symptoms
whiclh appeacs only due to the Iow K Jevel.  Ouw the other hand Mg
delicieney symptoms were observed on plants receiving 0.5 meqg/L Mg and
2and 4 meq: L K and alse at the combination T :4 Mg : K. The low Mg
accumulation might he doe 10 o high owt-llux in the presener of K which
mereases the permeability of cell membranes. That the presence of K
resuited in My deficiency was previoushs observed by Walsh e1 al, (1945)
in Potatoe plants. It was also recorded by Feerari et al. ( 1935 } that a high
Mg is required to climinate Mg deficiency induced by K application,
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As regards K aptake it was Jound 10 inercaze with its ineccase in the
nutrient from 03 up 10 4 meq LG Table 2, Fip, 30 reaching almost the
same waxima of about 30 meqgz 100 gni Aoy weight a0 3 meq Loeven when
Mg was at 0.5 meq 'L, This indicated that My favoured the uptake of K
which is in elase agreement with the re~ults of Omar and ElLKobbia 1965 ).
Hawever, the inerease of Mg zapply from 105 up to ey L had no ebvious
effect on K uptake ¢ Table 20 Fig b

It My uptake is Jooked at independently, an inerease in its uptake with

the juerease in the external medivm eonld he obeerved (Table 3 Figo 53

TABLE 2

The ellect of dillorem cambivations of nwirient k : My on the optalge of K

MeqT muriem K
Meq/l. uutcienl Mg ns 1.0 20 14

I cantent meq- W g, dry outter

0.5 18.493 30.64 3693 313
1.0 19,82 angi 331 1083
21 17.0i8 28,91 3084 36.63
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Fig. (3) Effect of nuirients K aud Mg an K Content of Lettuce plant
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B TABLE 3

Effert of differem combinations of nuriem K : Mg an Mg uptake

Meq: | omatrient ko
Mey 'L nutrient Mg w3 1.0 20 3.0

Mz content mueq. 10 gm. dey weigin

0.5 23.85 20.13 13560 8.76
1.0 2146 23.28 1454 1285
2.0 31.1% 2711 2.0 1468

4.0 E FWES 1914 24571 17.61

When studying the effcet of K on thiz uptake ( Tahle 3, Fig, 6 ), a clear
depressing effect could be seen; the lowest values of Mg are at J meq/L
nutrient K. This indicated a strong one way competition hetween the two
jons. Thut K decreases Mg uptake especially when it ix present in abun-
dance wos previously recorded by Prinee et al. (1947 ) und Hougland and
Caldwell (1963). The explanation put forward by the Intter authors was
that the addition of K deercases the ease of soil My absorption and that K
in zome way preveuts Mg from perlorming its function in the plant.  Such
one side competition was alzo observed by many workers with ions.  Bange
and Overstreet (1960 ) mud Marelmer (1961 ) observed that Rbh strongly
depressed Cs while the opposite effect did not exist.
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Fig. {6) Effeet of nutrients & und Mg on Mg content of Lettuce plant



Another mteresting obrervalion was that il inercase in the uptake of
cither jon was not proportional o it inerease i the natrient. Sucl results
are <hown in Table 4 where hotl the patios of K to My in the plant to those
in the nuteicut eeferred tooax the olerved ratto 1 (0 R} are givey in the
last colummn.  The olserved ratio was almrost a constant at caeh fevel ol Mg
whiell indicates 1he presence ol 2 carrier Tactor.  Lis increase with the

increase in Mg concentration can only b attributed to the diminishing

TABLE 1
Eftert of dilferent vobinations of nutcient & : Mg wn tbeir ohaeryved ratio

Meq. /1

Nutrieat 1 : My DPlant Koz Me 0. R
" My
05 N3 1.00 .59 0.5
1.4 0.5 =00 1.50 .76
20 0.5 1.0 212 .68
t.n 0.5 J.n A0 h32
[} 0 1.5 n K 1.01
1.0 1.0 1.00 1.21 1.2
P 1.0 2.0 242 1.3
4.0 1.0 BEINI] 302 0,496
0.3 an .25 1,35 am
1.0 ] ash 1.06 112
20 2.4 1.4 L8 1.78
1.0 24 T 380 1.67
5 4.0 0125 .19 3.t
1.0 4.0 n2sn [R5 1.0
2.0 1.0 1,500 a6 112

1.0 4.0 1.4 313 315

ineremse in Mg uptake as a result of rising nutrient K. Sueh results when
the observed ratio tended to rize in [avour af K swith rising Mg showed

clearly that there iz no compuetitive cflec) of Mg on K,

The ability of Lettuce to absorb K selectively niay he a major reason
for the preference of chemical rather than physical theories of tou uptake
{ Mepgeel 1963 ). In respeet of the chemical theory ( carrier ilwary ) the
depressing effeet of K on the nptahe of My must he o result of the competi-
tion for a metabolically produced binding compaund.  That Mg had not
affected K could Le attributed to its -timulating effect on K as Ca docs
( Legett et ul., 1969 Marschner. 1961 and Overstreet el al. 1952 ).
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ST MATAIY

11 becanie clear Trom e stwdy ol the interaction of Potassium and
Mugresinm in the nutrition of Letteree that the uptake of both ions increases
with their increase in the matrienm, Yet such ay inerease was not propor-
tional ta the curresponding one in the nmtrient. There was observed a one
side comgpelition where Me Tavours K uptoke while the reverse did not
exist.  Consequenthy Mg dificienes svmplons were obreeved when it was
presert atl a lower eoncentration than K actually at 1 :4 Mg/K,

A K is known 1o joerease the sypthesiz of both proteine and carhohy-
drates, a clear inereaze in the vield of dry matter resulted {rom an inerease
in K supply and coineided with the inerease in jit= uptake,
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