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SUMIMARY

l. After 24 houRe, the hsorptionه of K, Ca Nيo an Po ions م by Yieiم planوt 
cultivated under contiuous illamرن ation, continwous arkntess and alternating
hight and darkness were inrestigatcd. Also the cfects of tluese liلg t regimes on
total sugar8, totl aminoacis an protein contets of plonts at tle cnd of tle

.pcriment wrere 8tudiedعه 

2. 6.Roar pcriods of aluemnating liglt an darkness for a total period of
2 bours expreEsed nه efect on uptake of mutrient clements, aninoacid, protein
and sugar contents of plants similar to tlat exertcd by exposure to l2 hours
light folowed by l2 hours darkness. Sacl cffEct was a increese in protein
coatent of plants coineident with a lecreAse in that of eugars and amنnoacids as
compared writh those of lants م exposed t0 continuots darkness for rle total 24
hour. Ln the samo tزme, F, P0و and CA ion uptakes 7vere decreAsed but that
of nitrae wAs increa&ed.

3. Buruer elongation oftheiluiم tiop period inereased furtler thc protein
contcnts of Yieia plants witk simultaneous furuher reduction i their sugar And
aminoacid contente. Umder simiar conditiaصs, nitrate absorption was aلso in­
creased bt pمh sphate, F and Ca 1ptakcs were decrcaeed.

INTRODUCTION

Lطgi t ectsهل mieral nutrient alsorption only in irect لدi هه a crص y ط
way ofits direet eect upon sucl natural processes as photosyntlesis, chlorophyll
synthesis, ,m rplogeIesi8م plotoperiodism or transpiration (Witlerowv, I95l).
The niost conspicouA indirect role of liglt i wineral nwtrient absorptiهc is
through plotosyntlesis (Lnndegard1951ل, ). When liglt cncrgy supplied
to plunts isinereasd in any way, +le rate ofplotosynthesis incrcases ( Blacمk an
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ad hu1ter, 1917_), t«!al transpira io ا is reater and] te alorptio ،f nineral
nutrint is stinwateal ( HwlnR, 1953 ad Iangr c1 al.. 1950). W١) inrreasing
hiنلأ t, ١lr t٠tal wntak« 0 ' ا winerals is inreacl.

Fnpluri¢ {1951 anal 195 } has shawn thuat tlu ratc of uptake of N, P
an F icreas 1ith iر crezsirg t«tal sgar «ulet f م tL rots. { reNanEination

٤

of his preious result, llnnplnries ( 1956) hIas showvn thnt tlc positive rgression
of ١he nntriet 1ptukr i٠ attrihaull٠ 10 th reneing ngar fraction. 11¢ cancludedl
tlat cnitias Ihu1 innlwre liglL redwci1إ ? sugr 1raction in lle anl pea roots
also iduee higl rAt«; u ' ا F., [ anl N wpake an vice - ٦٤r٣٠

WA٢٨ {1956) shueweil that nuer codition0ج f retlwcel hight inteneiy or
uration, lels nf K anء l [ in wlLeat seedllings were cnlsilUrahly ireased
provied teat thue planls wre gronn in a nuealiur tlR vmttaie an adematc
supply of the elcrent. 'This relationshi» lus hee1 previously- ohservel Ly- Mfler
and Amy (1954) hut has nut heen reported for plants gronn in a controlled
cnYironeIl

Tru1947)اام« ) fonn 1hat the availability of H Ly herlage plants wns
.,n part governedl by «turat ion «f thuc daily prrial ot «laylilt. Irgland et alء 

inilarly shawe tlat iam tptake hy Nitolla was closoly rlnted to thc(1927,) م
daily honrs of illuniuatio. 'Twret anud Henry {1939) fouud tlat the total
Jailylight raniaUio1 fnr rases andl tators «letcrie: thc proper halance lrctwecn
K nd ه .N supply anl sluwed thuat durig tlte long 0ays of surnier, the N must
b٥ ligher andl tle K lower thtan in winter.

L 1965, osseir al 5piridinov sudiedl the uptakc an release of inoragwic
uns ly peis and corn plants cuhtivatcd i2 Hloaglan soltion uler dJiferentح •

periods of darkness througlout a totnl periou f 72 huare. 'TlIey also studied
the response of total sugAr and aminacid contents of plauts t these darkperiods
t the cnd of the cxpcrient. 'Tley fnund tlat elongating th dark perioء 

iucreased Ca, but eereasel F uptakely pca plants with sirultaneous inorcase
in their sugar and aiuoacid contents. In orn plants, however, dJark­
periods dccreascdl Ca an K absorption witl simultancous redwction in aminoaeid
and sgar eonteute of plants. ln the present stuly, furtlcr exprriuents were
carried out to stwdy the rleet of liglt regines on the nnLake of K, Ca, No3 and٠٥

P0لا ion by Vieia plants cnltivaten i H«aglan saluttion. The HigHt regimesج 

nd l2-howrن -ed wcre : continuous ilunination, continunus ularkness and  ن6
pcriods of nlternatin hight anl larkness dlwriu a total periodl of 2 hnurs. Tlte
preEcnt study wvas also cRtcnlcdl t incle tle clEect of thcsc lightt regintes on
protein as well ns totul +ugar An auinaci contcnts of plants at thc enl uf the
2Aperiment.
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MATERTAL, MTTIODS ANN FXPINIMIENTS

Fieta faا n seeds, variey - Ciza I wrre gemminatcd in tle sصa e way as
previously descrihen by Nosseir { 1968) nudl ]0 dlays ol seedlings 7vere Trans­
planted on mutrient Rolticn in dcep glass vcssls, I L. capacity each. Planمt 
wwitl woll developed ruut 5ystc1w 1ere sr!«cted a onc plant was supported in
cacl vessel containing Ilnaglad Foluttion ronpose 0T 2.5mM FN03,2.5aM Ca
(N03)2; 1mM1 MgS04.7H2 a0.5آ nnMI RILm0٤ 1ogerlLع r wvinl tlue microelemontsب 

of Shive FnhLins صه « ه eited hy Nosseir ( 1968). T ٦H» م of tle nutrient
solurtion was kept constant at aLont 5.8 aurin; eultivation hy periodic Additions
f H2S04 or Na0E. TLe ntrient solution 1as also aerated aily ه renewed ة
once a week. Tle plants were cultivatcl in a Epecinlly Jesignen c tivationل
chamber wvltere the plants ٢ere kept undEr controlled conlitions of temperature
(27-30.C) and continuous light (ahout 5200 faot eanlle). After cلu tivating
the plnnts in tle nutrient soultion under the a oveل conditions for 20 ,aye ل they
were trasferred to a nomal Foagland solntion. Afuer onc weck cultivetion
in this solution under the eame couditions, the plants wer transerred to a freshly
Prepared one nnd then scgrcgatcd into 4 groups cach composed of 5 comparahle
secdlinge. The plants of thue 4 groups wsere expericnted on for 24 Lours during
which thc temperatnc arounl the culture rcsscls 1as maintaincd constant at
27 -30.C while illumination 1ras contintous wit tle first group, darkness was
contiuous with tle second roup; 6 -lronr periads of alterating liglt an
darkness witl tle thir group; ann l2 -lour illunination perio followed Ly
l2 -hour dark pcriod wiv the fourth group. Darkrening of tle culture vessels
and their sccdlings ruF accomplisLcd by eovering the wvhole system wit dark
coth.

At the end of the cxperimcnt, te plants grow under every Iight regimc,
after washig and drying their rootR gcntly betwcen blotting pamer, were divided
into 2 hatches. One batch was cut into smلa l piccrs, kiled vith boiling water
and fnلa ly ctractcd. Thc protein content of the extract was then, coagulated
with acetie neid and chiling treatment. Then tbe esidue containing prtein
was eparaten ة by fluration, ried, 1eighcd, powueredl and fnally its protein
content wهs deterined using the methods descriLed ly El-Shiehiny {1955).
hT sccondlع bateh of the saRe ligt regim was nried a٤ 105.C u tiم a cكدم tant
weight. After its Jry reiglt was ,letermined ء the dry matter was powdered
aun then samples from tlc powvIer were taken and trented with 0%'. alcohol
for cxtractig total sugar ,inoacids لمد ه the sEparatiun and JeteeAiuation
of hich were as prriously descriled hy tle aurlor (1968). Separation of
6ugArs fom amioacids wa٤ donr using tL io» cxchange resi ( Fy-2); sugar
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.tinxot ion w٨s none wsig the anthrone netlunl whiile amLinoacids werc estimated
hy rneas of tl nuithydlri ncuhuonl.

tter rn7 in Lhe plats frum their cnlture nnedin, the rulunc of tle lattersا 
١u٤٢ adjustcdl to 1hue uriginal Yolune for corrcctio of Lle reEidunl conccntrations
٨١f t١ nIrient ions. »hsorpti ر of 1hese ions «luring the cxperimental perinn
uder lifTereر liجg l reginns were connwtel fro thc change in tleir conceutra­
tinRs in the nutricnt ndlia. Ca wa cstinnated Ly titration agaist trilon, F ly
1lan phtwnn:ter, itrate an phsphate ly colorieric mcthods wsing th
t «chuiuue alrvaly tscriled ly tlv author

1'l «[ata coucvning the total sugrs, totl annioaeids and protein contcnt
«,٦٢ieia plals cultiatcd at dlierent light mgimes for 24 huours 4ogcuher with
the ttal uptake 0f K, Ca, N03 anal P@ ians during this prriod wndler the samc
colilu are presetedl in tnhle (l).

ILSULT AND DISCUSSION

٨ gtinyse t0 tale (1) +hos tlua , ا Vieia plants grown in Foagland eolution
idcr dJiflirent liglut regines ahaorbcd K, Ca, N03 an P04 ions at iferen4 rates

lwring ، hors. llauts expnse to crotious illuinat ion during that pcriod
nhsorhed the lcast amnous af K, Ca anal P01 ions. Decreasing the illumination
periu! 4«» tle half hy xpsi thc plants to 6- and 12-hour periods of alteruating
liglt anl dlarknxess enluneen tle hxurpion of F an] Ca hut was without a re­
renIarkahl« efeet on 104. ahsorptio. lurtler, Vicia plants exposcd to continuous
laknss luring tlc wlolc cxpripeIta periul أ alsorbcd 1he highest amounts

I, Ca anud H01 ions. LHnder aIl 1iglt rcgines adopted, F was always absorhed0 ا  ص

in1 «3C05s 0Ver Ca,

Jا su and Hoaglaud ( 1929) workin with tomato plants showed that
the actual percentage o1 I i» the tissues of thc shadlcd plants were higler than

tho corrcsponudiug wshaded onns. Similarly, Ward (1958) wvorkig witkة 
wheat seedlis fonn thnt under conditions of redueed light duration, levels of F
werc consideral»ly incrcascd providle tat the plants were grow in e medium
contninin nn adrqtrate 8nppy of the elemennt. lncreased cxposure to light
lcpressetl the relaLive wptake of tluis elenent with resulting lower percentagc6
in all parts ot tlee plant.

.lه regards 1he effect of liglt on Ca alscrptic Ly plants, 2ightingale etا+ 
( 1931) in his stulirs of th clemiral comnposition of Mlurglohe tomato plants
gra١3 in «uatz sanl stpplicdl witl nutrientt solurions fotnl that shading resultcdl
in an inreas« in Ca alsorption ly plan4s a hece its higlcr accumulation in
1hIcnn. lecetly, No,seir an SpiriinoY ( 1965) founl tlia lark periodls in­

reasedl Ca ahsorplicn ly pea planls grown i Hnagland soluLio ond that theن 
inrase in Ca ah:rption 1as furtlrer enuanccd ly clongaLin the dark pcrioul.
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Again, Tunada {196) slaw¢ that «heniical atlyi- « e0»Ili ا planty ٢0wu
withowu shade anl wnnler ' slade و un 1 shadle و r٠-٧٤al٠l 1hat } anl . ث tenteil
to incnewse ٦ith sLading. MreoY¢r. Phlli and Mlaxon ١ 192 ) faund in cotton٤،

pants tbat the perce11ag7; co»lett n! rnst 0f th0 nierul. tlIe٤ +1ulier] ،leertsea
hy Jay hut increasel tlnring thuc nigltL.

TT١ results ahtainted ly tl pre7 ionw>!s nrntiorr} awthrs ١710 i١»١ite
agreement wilh those ohtaincr] itl Viria ر pl:tK wandrr tlrc presnt stwly inte
alsmrption nF K an Ca l,y Viein pla»s «xps«0l t0 «'«nt inres larkness ٩er0
relatircly higlcr than tlrose alsorledl hy lants م vxp0sedl t« half li lt ع anl hal  ا
rlarkness, and rhe la11crs heinhiglcr thu 4lI00se ah٤0rl١٣٠l Ly plannt= sp0as٠ t0
continuou illunLination, table (l).

On the otcr hand, the efRect af liglt mn pLsplate aLsnPlion y plans
seen9 to le variable. Tة nada { 196 ) hzs kluvrn tlat H uptake hy «ofree: plants
and lIcnce its accumnulation in tiskue was rueed by shalin. hn ««trut Wardl
(1958 ) founl that increased cxposnre tn ligglIt lepressed the rclative u take ر uf'
F and hence its lower prreen4 ages in all arts ر of wheat se«0llings. haenn mnl
Bildlupl ( 1953 ), lnwe1«r, fonud tLat tlre lnsurption P32 ان0 1y kilney hreanu
plants fror then ttrient ntedia a4 t sane in 0ay antl niht lnut ir «tiAtrilutir
Letween aeriul «rygans annl rnts wAs ،lifirntt, Tit], Wieia lnnts م wndler 4tuy,
continuous {iht for ± hnnrs tlecrvasrdl phesphuate uptake hy- alnt 5t' helnw
that f ه plants emTosed t0 continuus «larknRss for ١lie ame perio01. ٤٦١1is
respect Yicia plantK hchuavesinnnilar ta ١f«a١ seedlings as tiuul ly W'arl { 1958).

Caitions favouring tle assinilatio of nitrat hy pi-applc plat» as
illusIrated ly Sidleris anl larng ( l9:0) are liglأ prasunahly via ounlinatiou٠ ي ء، ء

with carholydrates «r photocheniral redaction. 'The eRet of liلg t on nitrate
intake hy pine-applc plns slows that tle planus «posed to liglt aLsorLcd
reatcr amaits of nitrote than the shaded mneR. WYitl Wieia plauts wscd in wheع 
present stuDly, the nitrato snrtion له by plants exposed to continuous ligltt
for 2 Lours was l3.0 mgm./plmnt. By reducing the illunuiuation perion t0
tlع hلم f, the nitrate ahsorption was also reducen by aا out 30" aد reacledl
٥ rcduction of alout 60".', iu lants ر exwsel t ottinous «larkness for tlI

.ame perindم 

It has leen menttionel before that Ca, K un l ر P0I uptnke ly Vieia plants
wcrc increasel prgressiely hy increase «Npu tt 0larkness. l the same
time, sugur anl auinuari cnntents plants أ wvcre a!< increasel, tulle (l).
Similar results wer «lt :ined hy Nasseir an Spiriin٠,v (J965) wlo foundl
tlat Ca uptakc ly pea plunts increascdl progresively ly clongntin th« lark

٦٥• ج ،

periaa witl sinrlt.anenus inrcase i tlreir swyar :dl arino:ci conrenls. 'THe ٠ ح+٥٠ دe ر
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rcsuts might indicnte thal conditios, 1casually 1lc uetabolie nci1iviy of the
tissues, that indluccd higler sugar cntent of Yicia plas, inuduccd lso ه uheir up­
take of Ca, F an 2. I this cose, sugArB may Le tlc parent sulstance for the
fomnation of a chemical compound capalle 0f comliting with tle sorLed له
elements as suggested by Tumphries { 1952) for barley and pea reoقt .

0n the otlcr hand, nitrate absorption by Yicia plants during 2 hour3 was
icreased by elongating the ilhuninAtion pcrod. ln the Fame time, protein
contents of plnnts wcrc also incrasel ht those of sugars and amioacids vere
lecreased. Theee rcsuls migt indicate the dcpcnlcncc of protcin synthesis
on sugar8 amd nitratc througl auinoacid fonnatiou. Under swch conditions,
6٧gar8 producc nergy requircl for protcin sytlesis frm aminoacida and forn
the C skeleton of tlc aninoacids anl prntcins whicl are luilt wp fron nitrate.
The importance of carbohydratcs or its derivatives and witrute for protein syntl­
sis has been cmpLasizcd by mnany workers, Sieris ct al (1937 aud 1938), Said
and El-ShieLimy (1948) and Nightingale ( 1948).
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TaBle (1)

TaRal uptake of individual nutrient elemncnts, total sugnrs, total aminoacids
and protein eontents of Yiein plants eultivated at diferent light regimes for 24
hours. Tlue data reه giron as mgol.[plan/24 hours,

Total uptake of wntricnte
Jم ight regime Total Tatهl Protein

K Ca N03 P0 ugarة aminoaeids

C ntinwousم illnination 9.1 7.3 13.0 8.6 41.7 24.6 90.1

6 FLour periods of alter- 33.2 12.1 9.6 8.9 60.1 32.8 70.8
nating liglt and arkness

12 Hour periods of -l ه 34.0 13.3 9.2 9.3 63.3 31.9 68.2
ternating light aad darkness

C ntinuousم larkness 53.1 20.2 5.1 16.8 70.2 40.2 50.5


