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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 hetween 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 uptoke ( Ovemstreet et al, 1952 and Marsehner and Guenther 1962 ).
According to Marschner Mg might also enhance the uptake of monovalent
cations especially ot low supply of Ca.

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

MATERIAL AND METHODS

Sterilized seeds of Lactuca Sativa V. Romney 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 seeds were sown in each
pot and after complete germination they were thinued 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 used for irrigation,
All other 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 out 10 keep the sand at 60% of s 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 to rencw is mineral content. The
experiment lasted for 6 weeks. then the plants wens harvested. Only the
shoots were weighed, oven dried at 110°C 1o 2 eonstunt weight.  Three
replicas were performed, their dry weights recorded, and the means presen-
ted in Table 1. Dry ashing of 10 mg samples at 500°C was carried out.
Potassium was then estimated by photometry and calenlated as meq/100 gm
dry weight. Mg was esctimated by the versinate method and also caleulated
as meq/100 gm dey weight ( Juck:on 1958 ),
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RESULTS AND DISCUSSTON

The effect of chunging the ratio K : Mg on the vield of dry matter is
given in Table 1 and presented graphically in Figs 1 and 2. These resnlts
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 did not cause
a significant inerease in the yield except at 4 meg/L when the highest value

TABLE 1

The effect of diffcrent combinations of nuicient K : Mg on the yield of dry multer

) " Meq./) nuiriemt K

Meq/I, nutrient Mg 0.5 10 20 4.0
o - yield of dry mutter (mp./pot)
05 92 38 36 53
1.0 16 33 k{7] 31
2.0 33 39 35 12
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ol 33 my plant shond was recardeds this coincided  with the lowest Mg
supply of 05 meq Tt Fig. 1 However. the reciproeal effect of Mg on
the vicld war incemzi-tan . the Toves, value of 12 mg/plam shoot was ohtai-
ned at 4 mep/l Mg and 0.5 meq | This could be attributed to the high
responses to Ik and its high eropping power and that Mg enliances the
uplake and utilization of K even from itz Jowest cancentration.
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Pig. (23 Effect of notrients K and Mg on the yield of dry matter of Lettuce plant

It i worth mentioning that K deficienes svimptoms were observed in
most cases on plants receiving 0.5 meq/L K at ull levels of Mg. This indica-
tes that Mg hae no effeet on the appearence of K deficiency  symptoma
whiclh appeacs only due to the Iow K Jevel. Own the other hand Mg
deficieney symptoms were obsersed on plants receiving 0.5 meq/L Mg and
2and 4 meq: L K and also at the combination T:4 Mg : K. The low Mg
accumulation might he doe 10 a high oet-flux in the presence of K which
mereases the permeability of cell membranes. That the presence of K
resulted in My deficiency was previoushy obrerved by Walsh et al, (1945)
in Potatoe plants. It was also recorded by Ferrari et al. ( 1955 ) that a high
Mg is required to climinate Mg deficiency induced by K application,



Ax regards K uptake it was Tound 10 increase with itz inecese in the
nutrient from 03 up 1o 4 meq L CTable 2, Fig. 31 reachmg almost the
sime naxima of abaut 30 megs 100 gm dey weight at & meq Loeven when
Mg was at 0.5 meq 'L, This indicaterd that My favoured the uptake of K
wliich is in elose agreement with the results of Omur and Fl-Kobbia { 1965 ).
However, the fucrease of Mg supply fram 45 ap to ey 'L had no obvious
effecl on K uptake ¢ Table 20 Fig 1

It Mg uptake is looked at independently, an increase iu its uptake with
the inerease in the external medimm eould be observid CTable 3 Fig, 5).

TABLE 2

The elfect of dillerent combivations of puirient I 2 My on the optalge of K

Megsl nutriem K
2.0 14

>

Meq/). uulcient Mg ns 1.0

K cantent aieq Y6, dry muater
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Fig. (3) Effect of nuirients K and Mg ws K Content of Lettuce plant
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B TABLE 3
Effect of different combinations of nutriens K : Mg on My uptake
Meq, § nuatrient K

Mey 'L nutrient Mg v.5 1.0 20 1.0

My content nueq. 100 gm. drey wrighn

0.5 23.85 20.13 13.50 8.76
1.0 21406 2308 1434 12.85
2.0 31.13 i1 2210 1464

1.0 5.5 19.14 25891 17.61

When studying the effect of K on this uptake ( Tahle 3. Fig. 6 ), a clear
depressing effect could bhe seen; the lowest values of Mg are at J meq/L
nutrient K. This indicated a strong one wuy competition heiween the two
jons. Thut K decreases Mg uptake especially when it i< present in abun-
dauce wus previously recorded by Prince et al. (1947 ) and Hoagland and
Caldwell (1963). The explanation put forward by the Intter authors was
that the addition of K deercases the ease ol s0il Mg absorption and that K
in zome way prevents Mg from performing its functive in the plant.  Such
one side competition was also observed by many workers with ions. Bange
and Overstreet (1960 ) wnd Marehmer ( 1961 ) obzerved thar R strongly
depressed Cs while the opposite effect did not exist.
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Fig. (6) Effeet of nutrients K snd Me on Mg content of Lettuce plant
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Anather mteresting obrervation was yhat 1l inercase in the uptake of
cither jon was not proportional 1o it increase m the notricnt. Such results
ate shown in Table 4 where both the ratins of K to My in the plant to those
in the nutrient vaferred 1o as the obeerved ratto 1 O R are given in the
last column. The observed ratio wa- Almrost a constant at cach level of Mg
whieh indicates the presence of & earrier lactor.  lls increase with  the

increase in Mg concentration can only be attributed to the diminishing

TABLE 4

Effert of different combinations of putrient Ik ¢ Mg vn their oh=rryed ratio

Meq. /1

Nutricat K My Mam K : Mg 0. R

K My
0.5 N3 1.00 .39 0.79
1.4 0.5 200 1.50 0.76
20 0.3 1.01 .1 .68
10 0.5 K00 360 h32
0.5 1.0 1] IR4]) 1.01
1.0 1.0 1.00 1.21 1.21
Pt 1.0 2.0 2402 1.31
1.0 1.0 L0 KR 1 094
0.3 20 0.25 n.35 2.0
1.0 an ash 1.06 212
20 240 1.4 178 1.78
1.0 240 200 3.88 1.67
15 4.0 012 019 34
1.0 4.0 5250 083 3.40
2.0 1.0 2,300 206 112

1.0 4.0 1460 315 3.13

increase in Mg uptake as a result of rising nutrient K. Sueh rexults when
the olserved ratio tended to rise in [avour af K with rising Mg showed
clearly that there i no competitive effeet of Mg an K.

The abilitv of Lettuce to absorb K selectively may he a major reason
for the preference of chemical ruther than physical theories of ion uptake
( Mengeel 1963 ). In respeet of the chemical theory ( carrier theory ) the
depressing cffeet of K on the nptahe of My must he a rezult of the competi-
tion for a metabolically produced binding compaund.  That Mg had not
affected K could be attributed to it Aimulating effect on K as Ca docz
( Legett et sl., 1969 Marschner. 1961 and Overstreet el al. 1932 ).
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SUNMATARY

f1 becanme clear from the <tidy ol the interaction of Potassium and
Mugnesinm in the nutrition of Lettace that the aptake of both ione increases
with their inerease m he natrient. Y et sueh ay inereise was 1ot propor-
tional ta the corresponding ane in the nutrient.  There was observed a one
side compelition where Me lavours K uptake while the reverse did not
exi-t.  Consequenthy Mg dificienes sviplons were obreeved when it was
presert al a lower comeentration than K actually a1 1 :4 Mg/K.

As K is Known 1o jnerease the syunthesis of both proteine and carbohy-
drates, a clear increase in the vield of drv matter resulted (rom an increase
in K supply and coincided with the inerease in it- uptake.
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