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Abstract

Gahan Hossny Youssel, Dynamics of ion transpont for Soma
nutritional elaments in  plant. Unpublished Boctor of philosophy
Dissertation, Ain-Shams Univarsity, Faculty of Agriculiure, Departmant of
Sail Sciance, 2001.

Twa main seres of experments were carmied out o evaluale the
possibility of understanding the ragulation mechanisms of both ammonium and
mirate utilization by barley planie to be Lhen used in excesding efficiency of
ntrogen  nuYiton by  plants.  The freet sxperiment series {preliminary
axpenmaents) included two sxperments perfommed to select seealings having
vaned different nitrogen concantrations throughout prefad with diferent nitrogen
eoncanlrations  aof aithar aitrate or ammoniom lorm of Aitrogen and durations for
such  pretreatment. The sscond sanes {uptake experiments) incuded two
experiments the firsl was to evaluale the net flux and kinetic paramelers Voar
and Kq, for both amemonium and mrals uplake by excised barey roots of the
previously  selecled nitropen preled seedlings under diffarent conditons of
nilregen  nutrttion of either nikate of smmocwam . The second expeiment was to
complete tha ploture of 1aciors aftecting tirogen {ammanium or hitrate form}
uptake by the studied selacled sssdhngs, redponses to intemal differsnt
nitrogen components in oot Hissucs was  stalistically evaluated through
evaluating the sharc of cach parameter in the final nufput of the indicated
uplake of nitrogen,

Data cblained from the firsl experiment indicated thal dry malter
cartent, Iepmﬁentihg growth, of the studied-'dbaﬂﬁy seedlings had mo
appreciable response to extemal nitrogen nutrition.

Statys of nilrggen forms In the studied scedlings showed a positive
respanse 1o nilh::gen treatments {both concentraton and time of prefeading] tn
broih expenments.

Comespondent resulls obtained from the second experiment indicaled
that accumulation of either ammonium or nitrate in the studied roots increased

with time progress; an opposite trend was abserved for nilrogen aptake starting




from 15 min time interval, values being dependent on the nitrogan farm and
time interval of nutrition. Accumulation of pitrale seemed to be generally higher
than that of ammorium. |

with reqard to mechanics of {on absorption by the concemned excised
rools, data generally showed that two mechanisms were present in the
sbsorption medium. Holh V. and K., parameters were evaluated as an
expression for kinelics of absorption by rools whose values were gradually
increased by increasing prefed concentrations dependent on nitregen form of
nutrtion and duration of prafed time interval Values of V... parameter far both
ammoniacal and nilrale forms of nitrogen were generally responded negativety
tn ahsorption time interval, an opposte trend being abserved for Ky, parameter
whose values were posifivaly responded.

Regarding the response of fitrogen uptake dynamics o internal
nitrogen components of root tissue, for emmonium—prefed plants, both
ammonium and nitrale inlemal contenis of the studied roots, were generally
rataimd o both kinetic parameters of nitrogens oplake ndicaled pafameters
seamad 10 be responded positively to ammonium it negatively to nitrate
content a1 the 15 min absorplion period, as absorption lime goes on, nitrate
intemal contenl, oppositeé 10 armmoniom conten, sterted to be stimulative at
least at 180 minute fime iterval For nitrste-prefed plants. on the other hand,
similar to ammonium-fed plants, ntama! inorganic nitrogen cenlent of the
studied rools had a prenounced effect on both studied parameters of N uptake
kinetics

Finally, regardiess of the nitrogen fed form, # could be concluded that
equations repressniing responses of both Voo, and K, for the uptake of both
ammonium  and nitrate proved That the intemal inorganic nitrogen conteni of the'
studied roots, among all studied intemal components, was the most eflective
factor,

Key word: lon uptake, Uptake kinetic pararneter, Ammaonium nutrtion, Nitrate
nutrition, Nitrogen form, Amiro acids, Total niirogen.
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