
STUDIES ON POTASSIUM-MAGNESIUM RELATIONSHIP
IN THE NUTRITION OF LETTUCE

By
AMER, F. A. and GHAYAD, F. 1.

Iome's Colege Ain Slam [niersiy-

INTRODUCTION

Tlie interaction of cations i theم nutrition of plaas has heen the subject
of ertemaive studies in recent yeam8. Conpetition was found between imilarم
ions as hetwecn F and Cف, I nnd Na and Ca and Sr ( Mficlael and Selilling
1960, Mengel 1963 nd A erم 1969). However, Ca was found to eulance
K wptake (Overtreet et al., 1952 and Marselner and Guentler 1964 ).
Accordiug t Marselner Mg might also enlarcc the uptakc of nonovalent
cations especiall at low Fuply of Ca.

Tl١٥ work lerein perfomedl wa dceigne] to sldy the interaction
lctwcen I andl Mlg in Lettce plants.

MATEhIAL AND METHODS

Sterilized seeds of LacUuca Sativa V. Iomney were wsedl in tlia .tody ء
Taxed pnper pots of capucity 850 were ع fillc :itl aeid cleaned eand
of grain sعi e 2 mn and wsed for culuvatio. Six ecds ع were sovvn in enel
pot and aftcr conplete gemiaatio tley were thie and one plant was
left in eaeh pot. Long Asltoر nutrient Kolution witl 4? faetorial combina­
tion was u edع far irrigauion. Treatments ineluded four levels af F and Mg
of 0.5, l, 2 d ه 4 men/l i all possihle comlinations wه s use for irrigauion,
All otler »nacro-and miero.nwtrients were kept constant ( Hewitt l965 ),
Tl pH of tle الآه solutions was about 5,5. Daily wdldition of distilled water
was carried out to keep tle sand at 60%e of is fiell capacity: tlis was simply
cأ eckedl hy weigling thc eonntaincry. Twie,٠ a week l0 ml. of the approp­
riat ntrient was addc to each pt lo renn its nineral content, 'Tl e ر
٤perinent laب tedl for 6 weeks. 1heر the plants wen IurveEted. Oly the
shoots wer weighed, ven «lrienl at 1l0C to a eotstwnt weiglnt. Three•
replicas were perforne. thei٤ tlry weights reardled, un the neuns presen-
1el in Talle L. Dry asling f ]0 mng sanpl« a15006ا as carried out.
['otassiun was tlen stinatel ly pltonneIry and calcnlated as neu/l00 n ع
dry weiglnt. Mg was csctinnateu hy tle versinatc tetlod د andl alsn calculalcd
aد ne«/l00 gm dry weiglt ( Jackson [978),



٥

 د70-)٠

RESULTS ANI DISCUSSION

Tle effecL of clanging te ratio F : Ml٤ on the yieldl 0f clry nutter is
[iven in Table 1 and preseuted graphieally i١ Tigs 1 and 2. These resnlts
slow that the increase of nutrient l frn 0.5 np to l mee/L han a sigifi.
cant cffect on the yield at all levels of M. Twrther irrrase d1ا ot cause
a signifieAnt increase in t yieldl ecept at + meuy/L when the liglest value

TABLE
Th٥ effert of dliffercnt eonhinations of nutrirmt K :Mg on the yieldl of ilry nnller

، ود ،  د

Meب ./l mutrien F
Mteg/L nutrient Mg 0.5 1.0 y ،.0ى 1.0

yield of 0lry natter ( mF.'١ol)

0.5 22 38 36 53
1.٨ 16 33 36 31
2.0 3 ذ 39 35 33
1.0 1 ذ ز- 96 29 30
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wit the lowest Mg١is coincil٠:r0l«٢٢٤6:5١»0g pl:t sho7:4إ«م 
-٤١٢١pl٠١٢٢ 05 ١ne«٢ I (tiy. l١١٤١٤.١0٠yer. tl٢ reci٢١٢٠cal ٠ffect of Mg on
Il١ 1ill wa; itr:>i-4an١.١le l0١١ «4، vah٤e f } mg}[lan slIoot wvas obtai­
nrd at 4 mePl M andl ي 0.5 mnea. ! H. 'Tlis «auld he attrilute to te ligl
re+٢١0٤se+ t F a its lil cr0٢i4 P0٦er antl that MFg enlances the
١p١٠ke atl wtiliatiou of 0ven Fron i14 lo٦0s4 «0neemtration.
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li2ر(١. HII٤٤t nutrirns أ I annl Mlg n te yicl of «ry tater of l.ettuc plant

lt i wartl mrnioing that Ii lefieicncy s3١ptns were olsered in
nost eass «n planLs receivin 0.5 meurPL I at all level, af Mg. Ths indicR-
ts that M1 haA n etfret w» ١ ap١٢arec0٨١٠f l 0leficiency snpton
wlicl aItas only «lu to the law F lrrel. ( tlr otler han Mlg
١l٠٠fieiency ynplons ١ere ol١s«٠rrel on plants rwceivig (l.5 ne]/L Mg andl

andl 4 new,L F andl alsa at tl conlinaionI:4 M1٤:I. Tle lowe Mg
:٤ewlatio niglt l٠ tlue to a higl wt1-flav in l١e [reemc ،f F wlicl١
iIereas0; th١٢ pernnalilit4 «f e] .nrrnlrwn0s ا 'la١ tk١¢ pre'sence of K
rsuitel in Ml «lrficiecy wa previouly خ 0hservel »١ \alsl١ e١ al. {1945)
in Fatatoe plants. 1 was asu recurledl hy [٠٠٤rari ٢t al. ١ 1955 ) tlat a lil٠ ح-•

.vlefieieey ilucel lsy I upplicationMl٤«is reuuirel t clinia٦1 ج١
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A٢٠cg٨70s F nptak٣ it ١as 1w! ١0 inrr٩'a٤٢ w itl its inereaus iر tlc
nulrit frann (h.7 up ١e 1 n, [, t 'Tal»l, 2, lig. rechning ا١: ahna;١ tle
a1١e 1arina of al١uu 50 naم lM) n try wrigl1 ٠t [ne أ e٤0 ا whcn
Ml٢ wa4 at 0.5 ne٢.'I. 'fli4 inlieatcl 1ha١ M٤ Iavouredl 1he uptak¢ of F•ي٠ ء 

wlich i9 i close agreenen١ witlr the rAults of 0ar adl Fl-l: ohhi ١ 1965 ).
ll٠١07«r, tle iure٤٤١0 0١f N1 supl fruu tt.:7 np t ! nrvy'l, latl no «hvious، د 

٠٠٢f«٤١ on I wptak0 ( 'Tah.2. {ig. 4١.
It Mg uptak,، is look«! ٤t inlrprlrntly. au iwcreasR iu its uptakc witl

١l increase in ١١ 3tern? mi «:nlr he »hnsnr0٠l ( 'T'alle٠3 Fig. 5).

TABLE 2
٢e ،,f K}u9١ta١l٤anf nrien1 I; W١ ء٥lifTdrer «mmlninatitn٨f٤٢f٢٠1!'}برر 

M1r«l rrien I

3eaR' , ا nwlrien Mg ١١ 5 1.0  ،ء١١ و

l «1٢ntt tg ll} ,ru ع «1ry ١٤١t٣r

٨.5 18.9% 30.64 34.43

1.0 10,82 33.31 «م٠٦٩٨1

8.٨ 17.١١8 28.91 :30.8١

٤.0 1 د 7.6 25313 ،١١،73
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TABLE 3

H'ffert nf dlifferent conliualions of nu1rien١ h :M1٣ « wpt:ke
 مي

M«أ,ر mutrien١ F

1.0

8.٦6
12.85
1٠1.4١4

1٦.61

31e،('L ntrient 3lg 1.0 .لا5 2.٧

MI roRten nter. lt} t. dry wv70ight

0.5 23.85 0.13 13.56
1.0 21.46 23.28 14.5 لا
31.13 ).ء ى 27.١1 5 ١١،

1.0 35.75 29.14  و ل٩٦٦٦

Wlren studying te cfTeet of F an tis uptake ( 'Tall 3, Fig. 6), a clear
cpressiug effeet could lr seen; th« lowes values f Mg are at  ما/ne د د
nutrient I, Tlis indicated a strong ont way cpetition letwcen the two
ions. 'Tlut I «lecrease Mg uptake espeeially when it is present in abun­
lanee waف previously recordedl hy Prinree et al. (1947) Hougland د and
Caldwe]] ( 1963 ). 'Tld 0xplanation t forwardl ly ١he lntter autlors 1us
that th«. aduition af I dlr:ereases tle ease oT soi] M alsorptio and that F
in١ ±o! 1٧ay prvents M fron perftrming its fuctiut iر the plat. Sucl
one +idc conpetitio was also ohservel l nnany wurkers witl ions. Dange
an Overstreet {]960) unl Marelner ( 196l ) ohservl 1hat Rl strongly ر
deprcssed Cs wlile tle oposite effect tlid not esis1.
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، • ١٨٠١١٠٠:٠٠١٠٠٠٠tak٥٤f
An١٠t١١«r iter«1inyr ol+٢rvati٠n١١as ١h٠ ا١l it٢7'٤٥١'١١' ' ,1  م

· ١١٤٠٠٠١٤١٠٠li٠\. 51c/١ resH/ ١Sitler iut wa± tt [orLioal [ iF, ircrasT i١ tأ١ 
are a١sn ام١ in Talle ٠1 lere hatl ١l١¢ ratis h ا0 ١n M in ي 1he plant t0 tho5''
i١1 th٠ 1٤utrirrt referr٠'tl ٢0 ax 1h 0l١ervedl rati ١4) D) are gi«٤ in t  ش

)١ ٣

las١ cohunn. 'I'١١ al١-ervel rati0 ١as als1 ،a cons4ant at cacl lcvcl 0l 4٤
hiek iwvlie tes ج ١hd 1١resen1e0 af ٤٤ e٤١rritr Factwr. lts incr«aخ t »it  tم

:٠ MI٠٤enntratiot١ ra anlv le attrihnuud to the dlinuinisltingiIre;٤ iN u ttDItt11 ٠ <ا ح ة ؟

TABLE 4

H٨٢,٤٢,٠٢٤lff+٢ent ٤unlinatio١, 0f 1١utrien I : [g ١»r 1teir olsrrve0 rali'

M««./1 0. R١lan١ H: Mg.٦00١rirt l : 1
Ml٧،٨

٨.79١١.٦91.0١0.5٧.5 1٨.)(5 و .لا١.٦61.504٧0١ ٨.6i82 «٠٦
1،07}N.52.0

 ،ه بولا

٥.72»5.i6١2.٨١١5«1.٨ .ا
1.١1١{١%.١.54)1.0l.51.0١1.0(11.211.٧١ ا±. ا  «ا.2.0١١1.0٠٦ ،» ن,1.312.4
١١.9)٤3.402،1,5١١١1.0١1.0

0.255 .ا(55 د٠٨ 0.5 ة٨ 1.٨6١5٢2.٨1.0 ب ن15 1.781.٦81٤١٩٨،٩p 1.673.881.٢١2.04.0
١4.15،1.0٨5..( ي٩.39 3.1٨0.85١.2٦١،1.01.0 1.122.0١61,٦١١١،1.٨2.٨ ٧١.14.01.0 ة!3.153.13١ ا

inerea0بب i ٤ ر Mlg 1pak« as ٤ rsul١ af rising nutrient l. Suel٤ result; wlen
 ن٤-٠ ح ٤، و و٠١٥٥+

tle olnservedl ratio tenledl tu rise i Favotr nf F witl risin MT٤ showeD
elearly that tlere i. n connpntitiv¢ efTe١ af Ml an Ii.

٦'l١٨٠ ah»ilit4 of Lettwce ta alsar] K +«،leIively nnay 1e a ١ajar rasoi
fnr tlre prftreuee of clemical rutler tlta0 plysical tlreories of iou uptake
(M1963٤٠\\٠ إع ). ln respeet of' tle elenicl tlenrs (carrier ١leary) tle
«leprssing efFoet af I «n tle uptakd aT M١ mts4 l٠ a ٣٤ult of the €onnpeti-

- ٢٣٠

tion for a uretaholically predlucel lwinrlinY coawndl. '٢l\a١ M٤ had not
affe٤١ed] F cauld le attrilntedl to it; tinnlating م cffect on F as Ca docs

٤٩ ا٠٠٣'٣ د
( Legett et al., 1969 Marselnner. 196l adl Overstree1 e1 al. 1952 ).
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1١١٤١eaIn١e ١l٢٤ur fron tl +1١l al ١٠ intrrtio 0f' Fatasiwn ant]
1Huج nrsin in tl١٠٠ nttritio af [,rttrte that te wptak0 f [oth ians increases
with١١h١٤ir indras¢ in tlr nrinn1. }٨1 ,wel a١ itr¢:F waE 0t prDpor­
[ical to ١h٢ «rrespontli١g «e i1 tl١٤٠ 1١1rient. ٢\١٤٠r w٤a٤ ohعs rvcd a on1r

r0vere dlidl nnt١1١٢hil٠٠fa١٠١r F t٢١٩٤k0٠١٤h١0٠r0» M1٢itle conprlitiم 
،7i-t. (6nsruw١} MI rlifieine4 s11tony ٦٧er: ohrrtvedl when it was
[١٤٤sen a١ a lowtr corcntratio tha l; actually at].4 M٣/K.

-itCreatse tle y nthcsis uf lotl [rteins dl carholy١I، i, knwn.،را 
lrates, a ar» أ inerease in 1e ield ؟ of ry natter resltodl fren an inerease
in l supls andl rincidled witl tl١e increase in it, uptake.
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