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EURV L A PRSI SRV B i

tial for aornal plant growt.

and Droductlon. Oopper ie one OF troee nicronubrients

whiichh are required 1n traces only for normal plant aroal .

id

The egcential role of copper 1in the nutrition of nigher

plantes has beer pointed out by nuunerous investigators.

The nvailability of copper and ite upbake by plante

are greatly affected by the pechanical constituents of

the soill, DPH value, CaCO5 and organic nstter conbent. It

1o known that Ghe concentration of copper in plante depends

on the concentratlion of the corresponding mobile forms 1in

the soil. The higher content of comnplexed copper mnay

partly explain the lack cf copper gaficiency in calcareous

solle.

1t ie of greal interest to investigate whetheT

macronutrients rave al effect on the behgviour and uptake

of “igronutrientss or vice vercsa. The use of chemical

fertilizers belns vearly devoid of picronutrients, and ths

increace of Taist of nitrogen and phosphorus application

bo aropg way lead thae {nvestinabors to study the readily
TL 't ) w J

of micronutrisnic and ites relationehly

avallable forasg

with tlhe other nacronutriente. Quantitative information
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pue o ecarcely found in Ghe 1i5erature concerning tae

soils of tue U.hD.

Tor the aforementioned reasols, it wag vhought to
study the forme of copper in gome selected representabive
soil samples from the U. AR, Copper relationship with
nitrogen and phosphorus was also coneidered under thig

invegtigation.
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Earlv in the present century 1t wasg sugpected that
copper might be eesential to plantz. Tutoan (1916, and
1ater Cook (1923) reviewed the various reporte of the
stinulating effect of copper on plant growtil. Somnmner
(1931) used special purified salts, and waber redistilled
in Pyrex, and becams the first to demoncstrate that, with-
out = minute amount of copper, the growth cannot e take
place. Lipna: and Mackinney (1931) establicshed the
status of copper as a plant nutrient, Anderssen (19323,
Bergman and Trubtan (1937) and Okunteov (1946) reviewed
thal copper treatment may not only increass the amount of
chlorophyll in a plant, but it may slso have a protective

effect agalnst chnlorophyll destruction.

Stout and Arnon (1039) fourd tuat the success of
sarly experiments wae hindered, not only due to Lopurit-
jes ir the nutrient salts vsed, bubt alec to the braceg of
coprer in water from stilles with naetal condencerg, Gilbert
(Lo4&), Berger and Truog (1948), have found what
the apnlioation of copper %o Glperdl soile
increacscd production even wbere t¥hese zgolls appar-

ee.. nontained enocugh coppsr fap normal growth.-
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51 1ie eh oal.f 1938) & Swanback( L9bUadaen shab copoar Lo
addition to ilug obritive value, acts a8 oz oxidation
eatnalyst in rendering ovasI clenenbts avoilabls, Such
rezulbe indicabe tlhab copper and possibly otlhier trace
slements have been considerably wors value as soil amend-
ments than ie suggested by the slighlt amount taken up by

the plant.

At the MeCollen-Pratt Institute held ab Johns
Hopking University (1950), copper was chosSen the subject
of the Tirst sgymposium because of 1ts gcsentiality %o
bott, plantes and animals and because deficiencies of the
clement are widespread in the goils of the World., The
gympogium covered nany phases of copper nutrition, includ-
ing ite enzymatic functions, Ghe affect of ite deficiency

on vlantg and animals, and The inborrelatlonehips between
I: 5

4]
b3
{D
et
ot
m
.

copper and other nuiritive sla

2.2, Copper in Flants

411 plants contaln copper ahd The amount of cop~-

N

per in a plant varles deponding on gpecieg,; goll, the

-

amount of Tertillzer used, and other Lactors.

carles (1917) reported that c¢hiefly with the pos-

cible health danser of an excesggive awmoult in foecd, and
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1.:”‘“ tlhion als

tar many Tood asnuos! L aolor ned
pean conguned for years withoub 111 effects. Lindlow

ot al. (14PC) reviewed baat in dazeending order of copper
sontent, soms different classes of plant foods are arranged

as follovgs nuts, dried legumes, cereals, Sreein legumes,

roots, lzafy vegetables, frulte and nonlsafy vegetables.,

Everljen and Hart (1929), Lipman and Macklnney
(1931), CGolman and Ruprech? (1935) sguggested that The
amount of copper in a plant nay be increased by copper
fertilization. Bacon and assocliates (1¢50) found that
coopor wag btaken up by Ghe leaves of tobacco plants in
anounte varying dirvectly with the anounte applied to the

goil.

From n physiologlcal point of viev, Stotz et al.

TN

1937), Mulder (1950) and Hewitt (1951) suggestad  that
copper lg imporbtant as a conetituent of at least three

enzymeg: ascornic acld oxidazse, lactagc and tyrosinasze.

nhenol oxldases.

Soumer (19%31) reported that coppsT hag some func-—

+

tiore in chlorophyll formation, although the chlorophyll
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1 | 172 o orhh S, Gl Vot allso hooetoLale
ST nns fourd to ifucrsage oo enlororiiiil convent ol

Groat, conterrTles, citrus and otrer planbe.

Harmer (1945) pointed oul thalk copper i€ considered

to be active in the procesgeg O regpiration., There 1is

ool
cvidence that copper is associated with proteln|zerves as

n cabalyst in varlous oxidation processesg in the plant.

Mulder (1649) found, ln studying the tyrosinase
activity of potaloc tubers in relablorn to enzymatic black-
ening, tuat tubsre fronm plante grown on goilyg poor in cop=
per, although waxlng an entirely normsl appearanlce, had a

tvyrosinass sctivity loeces than onc—tent: of that of tubsre
i N,

from plants with a normal copper gupply.

Steward (1064) mentioncd tiabt copuer plays a und -

[¢f]

mzntal rols in potential borminsl respir Yory oxldage

csvetere, e added that copper 1ay b needed for the fori-

%

~tior. of irer prophryrin precursor of c¢hlorophyll.

2.2.1 Copper content of nlantsse

Epkan nnd Jorma (1947) poinbted out that couper col—

Y

e o7 the loaves of 34 gpecloe znd vari.tiss of plante

ranzed from 4.2 to 31.7 ng./ kg dry natter,

Central Library - Ain Shams University



cyope, odnd Thrh cureall, pulsed, pooatosn, shnnad bosfe,
Alover and lucerro ronoveds CL025, 0,057, L0847, 0,090,
0,035 and C.048 fg/lhn roggpeoblively. Suyvwo {1264 asn-
tioned that copper accumulabed in verious plant organe.
Jacintho, Catanl and Pellezgrino (1964) reviewed that cop-

per conbent in sugar cane varied with azc from 7.4 to

62.8 pep.f. Lo the canes and 10 Lo 30 p.p.m. in the leaves.

Thov mentioned that the upboke of copper increzased with

plant age to a maximum in the 1l4th month.

Halleworth et al. (1865) pointed ocut that the cop-
per conbent of plants chowed a logarithmic relationsalp

to tho level of copper in the nutrlient solution.

the

e
-
fuy g

howed tha

n

Chen, Wei and Yeh et al. (1L967)
corresponding figures for forags crops (maize, cswect
potato tops) were 15.% p.p.m. in a labosol, alluvial and

saline soils with an avarage conbent of 155 P.p.o. of

)
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=
]
n
Y
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GE7) found that copper content of hnay
nag 1.2 to 17.5 p.p.n. deponding on ths fyve of soll. Hay
from pesat gollg containesd only =~ average of 4 p.p.n. cop=

per, but hay fron muck solleg containsd 13.7 p.p.d. COpPper.
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Ccw hoocaiburs golullon Ao it T Leliede CORDGIT 1
yooTs Ard e Tellelie R rogulas, Wiwenocorr ¥ sulpnaboe was

addod te  Guu solublon, copper contait ralsed So 17.2

PePol. i TOOGE and 11 Dep.f. Ln nodules.

Gupta and Mackey (1968} revicwed thal copper COI-
tent of eplaach, barely and lucerne ranged froan 2.5 to
8.5 and from 6.6 To 13.2 D.Pe™e O urtroated and copper
tpreated sond loamy colls which werc Llow in gxchangeable
copper content and treated with 2.5 p.D.W. COPpEr a8 COp=

per sgulphate.

5. 2.2, Disgnogis of copper deficlency and toxicltys

A pals yellow coloration of the outsr scales of
yellow onicn bulbs and 4 die=~back of the leal tipe, have
peorn: observed by Harmor (1945) and oGhsD WwoTers, when

the crop was growi O coprer—deficisns zol

‘._.I
m
L ]
3
3
O
e
Ay
’..J
n
<

5 purning of tne leat cdagcs of gpinach
cinilar to 5wt eavszed by potasgiun deficlency. Addition
of coppar to soils having o low avallable supply Qave
nou only increased yieldg of many CIOPF Lyt have resultd

in a darker green iu gplinach aud lottuce, an orange jel-
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vellow ln carrobe, table beevs, and
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soverely stunted, ag 1t azunlly ite arider coudivions of
severes copper deflciency, the copper content of Gthe plant

naterial may not be unduly low.

9teindl (1948) noticed that Droopy Top disease of
sugar caene grown in copper deficlent ggndy soll can be
recovered by the use of coppsr sulfale spray. Castellanti

and Bttore (1948) reported that leaf Dblacik s=pob

1]

on pea-
nut plante can be affected by the use of copper suspen-
ciong. Bould and Kicholas et al. (1950) recommended thab
a dieback of apple tree shoots can be corrected by tho
application of copper sulfate spray oF by injection of

the salt in powdered form.

Henkeng (1957) reported that the normnl blacx
color of Aspergillus spores in copper deficlent nedia,
changed through brown and yellow, and in conplete nbseiicse

of copper, no egpores are formed and ©he mold remnain white.

-

Coppsr deficigicy has been obssrved in the NetGhsr—

1arde in onbs nd wheat. With onts, synpboms uay bLe SXpi-

ctod whon copper decrensges belew 2 g/ K. In sone cnages
extrencs of pH and high humus content contributs To the
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