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1- INTRODUCTIGN

In Egypt, increasing crop yields have resulted in

more attentiocn being given to the need for the micronutrients.
As yields have risen, the incidence of micronutrient deficien-
cies has beccme more frequent. Higher yields also mean grea-
terremoval of micronutrients From the soil. This factor. cou-
pled with less addition of these elements in the more concent-
rated fertiliizers in use todasy, has caused concern about the
depletion of micronutrients in the soil. Zinc deficiency in
agricultural crops is one of the most common micronutrients
deficiencies. This may be due to the interactions occur bet-
ween Zn and other macro- and/ or micronutrients. Also, in
deficiency in some seils becsuse of too litile total Zn being
present in their parent materials znd/ or unfavourable soil

reackions.

Using chemicsl extractants give information on whe-
ther a sgil is deficient in a nutrient or not. The level of
the extractable nutriemt in soil that separates these twao
groups of soils is called " the critical level " of that nut-
rient. The nutrient concentration, in the plant tissue asso-
cizted with a 10 % qgrowth reduction from maximum growbth due
to a deficiency, is called the critical lewvel for plant
Maturally, this level differs from soil to socil and from one

plant species te another. This information is important for
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determining soils that can supply adequate Zn for optimum
crop production grown in different soils. Therefore, the
gim of the current work was to evaluate, chemically and
biolpgically, the critical level of Zn in sore alluvial
and calcareous soils as well as its critical concentration

in corm andg alfalfa plant tissues
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2. REVIEW OF LITERATURE

2.1. Estimaticn of critical Zn level

Critical level for Zn have been determined for diffe-
rent plant species grown on different soil types or nutrient
solution vnder greenhcuse conditions. HRosell and Ulrich
(1964) studied critical Zn concentration and leaf minersls
of sugar beet plants. The plants were transplanted from ZIn-
free conditions to a8 series of 10 nutrient sclutions provided
stepwise with 0 to 200 ug of Zn per litre of scletian, The
plants were harvested and the tops were separated into imma-
ture, mature |, and old lesves, and each was further subdivi-
ded into petioles and blades. They found that tissues most
suitable for assessing the Zn siatus of sugar beets are the
blades from mature and old leaves. However, because of less
cogntamination under field conditions, the blades of recently
matured leaves, rather thanm those of old leaves, are recom-
mended for Zn analysis. They added that the critical in con-
centration is approximately B to 10 ppm for owven- dried mat-
ure blade. However, the Zn concentralions in the petiols wvary
in a wnigue manner and do not provide a well correlated vield-
concentration curve. Also, visval sympitoms of Zn deficiency
8re unigue and can be used as a preliminary guide in assess-
ing the Zn status of sugar beet plants. Also, Ohki (1977)

studied critical levels of Zn relating to concentration and
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growth of saybean plants grown in the greenhouse for 4l

days in modified Hoagland solution with total Zn rates of

o, %, lo, 20, 50, 100, 200, 300, 400, 560, 700, and 1000 ug
in/ liter, leaf blades were sampled at harvest. He found
that the critical nutrient deficient levels for Zn were 15,
15, and 14 pg/ g dry weight in blades 1 (young developing
leaf}), 2, and 3 {recently matured leaf }, respectively. He
added that the recently matured leaf (blade 3} is suggested

as the tissuve to sample, whereas the blade 1 had the sharpest
transition zone. Also, he reported that Zn deficieney redu-
ced top and root dry weights, plant height, flower number ,
and branching. 0Ohki and Ulrich {1977} described the concept
of the criticel nutrient level 1in relation to plant growth
They reported that critical deficiency level (LDL}is the
nutrient concentration in the tissue associated with a 10 %
growth reduction from maximum growth due to a deficicenecy
while the criticsal towicity level (CTL)} is the nutrient con-
centration in the tissue associated with a 10 % reduction in
growth from the maximum due to ftoxieity. They added that
critical IZn defieiency and toxicity levels in cotton (blade 3)
were determined as 11 and 200 wg/ g, respectively. Later ,
Ohki ©1984) studied Zn nutrition related to critical deficiency
and toxicity levels for sorghum which was grown in nutrient
solutions contalning 14 Zn treatments ranging from 0.0 to 91.78

nmol L-]'l as ZnSﬂa under greenhouse conditions and individual
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