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1., INTRODUCTION

Life on land is dependent on hijher plants not
only for energy and the primary carbon skeleton for
ecsential compounds but alsc for the bulk of its min-

eral equirements.

sustained growth of higher plant requires lig-
ht, carbon dioxide, water, and mineral ions. One of
the most fundamental problems of plant growth is how
inorganic ions enter root cells, i.e., upteke process

of ions,

Various investigators have followed the upt-
ake by plant roots for short periods of time in order
to study the uptake charascteristics without the infl-
uence of growth or other interacting physioclor~ical

processes,

The objective of present study was to charac-
terize the dvuamics of uptske process of ions and eva-

aluation foxr its kinetic parameters, Mig hrg heeo
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e ormed thye cyaluniion For unitle 57 babh nojonr
0= S Lm e b h] - L R - . R
AT o ceurrel gnits. AlBo, sostuny Dor

both zimonincal and nitrate forms of nitrogen wasg in-
voived whether they were sinesly or sirullaneously pre-

gent in the shsorption medin.
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co5t stulies concerning the mechanisn of nut-

rient abso

-

ptlon have been conducted with exciced roots

H

(ipstein and Hegen, 1952: Fried and Jopele, 1058; B e

(R

and Overstreet, 1960; Handley and Oveorstreet, 1u61),

ibxcised roots usually funcition for zeveral
hours, at least with regard to icn obsorption, as if
they head never been removed from the shoot, Jackson

end Stief (1965).

tioagland and Broyer (1936) were the first to
show the value of using exicsed roots that are low in
salt content for studying nutrient ebsorpt’ .. Such
roots were reported to amaccurmlate salts in a short
time &8 to easily messure the increese in ion content
either chemically or by usiug radioisotope oi & spe-
cific element.

viudizs dealing with abscrpbtion of ionsg should
decl with either nnions or cetions unrticularly for
elements such as nitrogen wh.c.. 13 lknovm to be anrsorbed

maeinly &5 nitrate or amaonium.
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<.ls Anilon Absovrption:

The absorption of nitrate, represcontins various
enions, was reported to be related to ceveral parunme-
ters includings time, pH, and the presence of various
accowpanied cations as well as different other anions
aleng witih concentration of tne concerned ion in the

ebgorption medium,

I3

P
f"""
bt
=

ime:

iinotti et al. (1969) performed studics on 14-
day-cld niitrogen-depleted wheat seedlings and found
that with Ca, lig, Na, and K salts, the initial rate of
nitra*te uptake measured a2t 3 hours was less than that
after & hours. subsequent experiments reveel thot
this lay; during the first 2 to 3 hours is more pronou-

nced and prolonsed with ’-'CII(La than with UQ(NOE)Z.

dockaon et 2l. (1U72) ehiowed tle pattern of

Fede

[RS
il

trate uptake over a 10-hour period from I 3 golut-
ion by 1l0-day-old nitrogen-depleted wheat seedlings.
i 4

thls pattern vepresents o slow rate of uptake durlns

the first fow lours followed by a more rapid rate
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wiich was reloatively linear. Jeckson ot T, (1977)
desceribed the nitrate uptake to srhinit an adsorption
shoulder durin; the first 20 minutes, ngein followed
by & low uptake rate "called the irg phase" to then
end with a moximel rate "ealled tie cccelereted pheise™,
Similar results were found by .vrn and Hegeman(1.75)
wvho reported that excised roots, obtained from seed-
lings grown in & nitrate-free medium (G.2 ml] CaSO4),
showed a low initial rate of nitrate uptnke (leg nh-
ase) but gradually increased to a linenr steady rote
of neccelerated phase. Such pettern of upteke as s
function of time (lag followed by accelerated phage )
was pointed out to be independent of acenmpanied ca-
tion and consequently exclusively dependent upon the

nitrate ion.

Rac ~nd Haing (1476) followed nitrate ebsor-
ption by excised barley roots as a function of time
from both C,.% mii ¥NO., and 5 m CFLSO4 sclutions in the

prezence or cbhse:nce

Toe Lomll PO, bulfer with pil &,
B

temperature bveing maintoined at 30°C. At succeszsive
intervals of time, samplesg were taken from the exter-
L] b

nal seolution to assay its I.‘O,1 ~entent as an expression
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for uriake by studied roots. The rate of NO% upteke
wag found to be consistently higher during the 2nd and
Jrd hours compared to thet encountered durin,s the lst
hour, The autirore algo found toet absorpiicn was
iower from bhuffered sclutions than from unbuffered
ones, the pi of the latter soluticns being dropped
from initial vslue of & to a final value of 4.% within

Jhrg pericd,

Severnl investigaiions Lhinve been preformed to
evaluate the resvonse of enicn upteke to medium i,

winotti et al. (1969) carried out 5 hours ex-
periments usinsg leow L-scedlings and nedia aaving
C&(NOB)C galt concentration of 0.4 meq/Liter, ~cidity
of usecd colutions being periodically adjusted with
NaOil er HCL to o oof 4.5, 5.5 or 6.5, Hitrate uptake
vag estinated to be 21.5, L%.4, and 25,5 weq. per cult-
ure for tne threc pil experimental sets respectively.
Uorrespondent uptake values obtained with media hav-
ing o mixture of NH4NOJ and CB.E'%CL1 were 15,6, 185.3,

=nd 18,2 neq. ner culture,res,.. ctively. The authors
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conncluded a litsle infliuence of ncidity on nitrate
from Ca(NOB)U galt within a range of 6.5 and %.5 alth-
‘.

-

ousty further decresse in pl to 2 value of 4.Y being

relatively unfeavcurable.

Similar pattern was reported by bassioni(1971)
vho found that nitrate uptake from NaN‘B syctems with
pil 6.0 was always higher than from NaH03 nedia heving
pll of 4.0, Indicated response to pl may thus sugg-
est that both HY and OH are involved in the absorpt-
iocn procecs, In fact nitrate uptake was repeatedly
focund to be decrecsed more markedly as the pH varied
from a value ©f 6.0, higher cor lower values being de-

pressive,

Rao, Rains (1976) studicd the eflfect of piH
cn anion absorption by harley roots subjected tc nit-
rate solutions cdjugted with HC1 or KOH to 1nitisl pH
valuesgs variable tetween ., and o.%, test solutions
being mixturesa of OU.5 mnil I{NO3 and 9 nud Ca504. Heoults

showed &n increase in the NOS absorption &t lower pH

values,
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-1.3. lcconpanied Cations:

Calcium:
—x=blum
wvestioction was carried out by ilinotti

-

et al. (1u08) on nitrogen-depleted wheat c2edlinga,

p]

b=

fnoinitial lag phace for nitrate uptake was enccun-
tered althoush fonnd te be lesrencd, but not complo~
tely overcome, by presence of suiuble Ca, O the

other hand, mainten:nce of the more rapid subsequent
rate of nitrate uptake, which developed after the

initiel lag phase, depended upon precence of goluvle
K. Finally & rapid phase was obtained and being

enhanced when both Ca and K were present but curtai-

led by shoot execision or Ca deficiency,

ihe data suggest a beneficial influence of
Ca on initial nitrate uptake by root tlssue,while a
continual ¥ supply was apparently veneficial for nit-
rate transport, iater on, linotii et 2l,  (1u69)
showed that nitrate cbeorption wine curtielea glightly
at pil 4.5 comparad to pH 5.5 or 6.5, The authors
alse showed influences of celeivn un ammoniun~indueced

dapression fur itrnte uptalke, ~Addine un equivalert

cmount of Calc, te N.UO 2tincltied nitrate UL Lake
bl 4 3 %
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