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Sumary
8 pot erpcniment was conducted i aم greenhoUse, at Heliopolis- Egypt, using a

loamy sand sil defcient in Nitrogen and Copper to study the cffect of various levels
of C and different niuogen Sources on nodulation, dry mater yield, CU and niTogen
content of Vicia faba.»ي 

The sources of nitogen wsed were Ca@NO3)2 , NHgCl and NHpNO, applied
in amounts necessAry to esablish 120 ppm of soil nitogen and usig a contol (0 ppm
N). Copper wةs applied as copper sulphate to give soi C levEls 0f0, 5, 10 and 20
ppm.

Dy matter yields, N and Cu concentatons i shoots and rooUs and avaiable
so1ز N afer barvest of te plants. foloبw cd be orer Ca@NO)3 > NRمN0و > NH4لC .
U pت to a level of 5 ppm C, te dry mArter yields of sboots ndة roots increased, but
decrease1 at higher levels of C. Increasing Cu levels signifcuntly decreased the
available soi nitogen aftEr harvest and dlso the conceDmation of N in the plants. Atthe
Same Dime Cu concenTaton in shooGs and rooGs was increasc. Tbus, these two
elements ٣ere found to have an antagonistic effect on cach other's concentrDan in the
plants.

lntroduction
Among various facuors cntribuDog to pLant growth, nutient availabilityplays

a vital rolE, however, these may iuعeract sycrgisticlly or anuagonisUically cither i
soil, in plant or at absorption sites (Cupta and Ramkala, 1980). Cpper and nitrogc
both of which Are essental nutient for plants and anials find an imporuant place in
the use of micro-nuTients for incmcasing legume producuion.

Mncral nuTition of many legumes have meceived much attcntion. Its response
t٥ the essential elements are well know and deficiency symptoms have bcen
compreheDsively described and illusuated by m8ny authors (Creenwood and
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HalLswonh, 1960; HAllsworth ct aL. , 1964; Gartwight and Hallsword, 1970; Gupمu 
and Mehla, 1970 and Oupua and Ramkala, 1980) . While mineral nutibion of cereals
٢TiILs and Alloway, 1981; Cheshire et a1982ل; and Antil ct ( ,له1988 Andwhcat
0Momad, 1986; Gardner and Flynn, 1988; Hrgrove et al, 1988 and Kumar et a1990ل, )
have also bcen investigated .

Different soures of nitrogen have been reported to behave differently in
affecLing plant Yield and thie superiority of nitate over ammoium As a source of N
for maize and wheat has been repored by several workers (Cox and Reinenauer,
1973, Hمrgrove et al, 1988 and Kumقr et a1990ل, ). On the contary, Sig and Sing
(1975) have 1eporcd that different sources of N behaved similarly in their effect on
wheat yield. Since N is applie as nitate, moniumةم and both nitatE and ammonium
combined thlese foms of N are supposed to behave diferently as far as thEir effect on
crop yield and contents of N and C are concemned (Tumar et al, 1990).

Materials and Methods
The cRperiment was conducted in 25 cmn diamerer plastic pots The pots were

flla wiu 4 Kg soil collccted from culDvatcd area near Heliopols. The soi was
loamy sand in texnre with pH 8.3, Ee 0,065, 01ganic matter 1.05%, available N
0.076 and available C 0.36 ppm.

The treaments consisted of three fomns of N, Ca@N0), NHgN0 appled
either.. .، ر at 120 ppm or 0 ppmN (conTrol), Cpper wهs appliad at0, 5, 10 a dم 20 ppim as

cDpper sulphate tis consttted sixteen ueatments, replicated 3 tmcs in completely
randomised block dEsign. Eight seeds of Ycوز fsba Ciza var. 2 were sow in each pot

» ي

after thoroughly mixing wit Rhizobium JeFumiOSNnumN Specific to Vicia faba plantن ن ي 

Seedlings After gcrination wemE thinned to four healty plants which were grown for
60 days. At harvest, shoots and roots werc collected separately. The samples were
washed with nnning water seveel times. SEmples were first dried in ia thenع in an
oven at 65%C and the dry weighGs were recorded. The plant samples were ground i a
stainless steel grinder and analysed for N and C. Nitogen in the samples and soi
was detemined by the mierokjedahl method and Cu by atomic absorption
specrophotometry.
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Results :

Dry matter yield of shots aRdrooGs
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The effects of the aeatrients or the gowth and dry mater yield of roots idع
shoots are given in Table (1).and Fig (1). Ca@NOو ) gave te !reAtes ع dry mAtte} ,
yield cither in shoots 0r rgts whie Nlلا gC1 gave te lع ast onE. lt wasfound ualow

C hevel (5 mM) significently increased dry matter yield but higher ievels،decrcased ir
.seي pplitation occured bcaم mA. Increase in dry matter yield due to Cu20&10 ي)

te soil was deficient in d. ThE effect of different nitogen sources on dry riقtter
.NRCH<و NHANO<(ج e order Ca@0gق r roitowedم f shoot and root ofplaم icldsر 

Superiority of NOg over NHA cortairing sources i dicatedtheم preferen it absorkonلف
٥f NوO over NH4 by the plant

{
{
 ب

lnteractions of Nsources and Cu Ievels Fig (1) indicated that the dry marter yields of
mots wit appLications of 5 ppm Cu i creasedم by 46.15, 44.44 and 33.33 pcrcent in
Ca@N0)3, NHANO3 and NHACl teatcd pots resiectvely. FurthEr appLicAians up wo
20 ppm Cu decreased the yieids w henب CA@N0)g and NH4Cl were the N seurEs,
hereas there was no significant dccrمe se in the hHج N0 teatment. On the ouher
hand at 0 ppm N, uhe dry marer of root yield was not sigpificandy affected by Ou
levels ap to10 ppm a toughل 20 ppm Cu decreased it significantly over the 0ppm Cu
reetrent Tbos highest dry mAuer yield was obuained wit Ca@NO) At 5ppm C
level and lowest dry tater yield in NHCl at20 ppmn Cu teatعd pots.

Plant nELrogen concentration
Nirogen applicaton increوscd te concentaDon of N in shoots and roots Fig,

(2) and Table (2). The concentation of N w asب significanty affecued by N souree3.
THe increase of N content in shoots over 0 ppm N (comtmol) wAs 101,95, 54.63 and
50.73 percent due to applieaton of 120 ppm N as Ca0NO2و( . NHgNO ndة NHCl,
nd 125.47, 104.45, 97.45 percent in roots respecDvcly. Application o 5, 10 and  ه20
Cu ppm decreascd the concentation of nimogen compared with 0 ppm Cu Tcatment
by 5.93, 10.97, 13.64 in shoot and 4.07, 5.55, 7,40 in root respectively. lt indicated

.t Cu had an antagonistic effect on the concenuaton of N in plantsما 

Plant copper concentration
Ihe effect of phree nirogen soUrces on copper uptake is show in Fig(3) and

Fig(4). This shows tat whe source of nitogen affecued the coppcr concenTation being

-330-
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greatest in the niTrate supplicd plAnt and least io the ammonium supplied plants,
irrcspective of he level of copper sDpplied. A simiar pattemn wes found in the rooLs.
The roots were found to accumulate a larger concentation of copper than the shooLs,
he diffemence being more markcd where copper wAs supplied. Copper concentauions
were about tvo times higher in roots than in shoos at 0 ppm Cu and et applicaricns of
5, 10 and 20 ppm Cu, roots had about more tan ten 1imes C whan shoots.

Available N in soil nfter harvest
Nimogen appliceton increased the available N content of soil analysed after

the harest of the plont. Among the N teatment, highest available nitrogen was found
wit CA(N03)2, folowed by NHN0 and و NHgCl teatment (Fig 5). Copper
applicston decreased the availahle N contcnt in soil. Wit no added N, application of
T0 and 20 ppm Cu dععreased the available N sigaifcanty as compared to 0ppm Ou.
However, there weE no significant differenccs i the 10 and 20 ppm C trcatments

Discussion
Yield responsE of a plant to Lhe supply of a given elemtnt may depend on the

leveLs of other nutient evailable, and many interactions of one nutient on another
have teen reported erC nwoadع) and Hellبws ord, 1960). It is nol always possible from
the infomaDon given to propose a mechanism for thcse, since the interaction mey
simply be an indirect effect of altered growth rate (Creenwood and Hallsworth, 1960).

This sndy was undertaken to evaluate the effert of coppe levels and nitrogen
sources on dry mater yield, Cu and N content of faba Fowever Limited work, as far
a theع author is aware, has beEn done on copper-niTogen melationship on this legume.
This sا mulated interest to thurow some Ligh upon these aspecكا .·

٩

١

The obainEd dمta ilustatcd tat applicaاion ofN (120 ppm) as Ca@N0)2.
NHgCI and NH4NO3 increase dry matter yields of plant shoots and rots, However;
the inoreasc was more pmonounced in case of Ca@NO); Dan in NHgNOand NHgلC 
teatnents. Tbis might be due t te preferentiلa absomption of N0و over NH٨ by
plant. Incrcase in dry matter yields in wheat s ootsل and roots by applicADon of
different Ditogen soures was however postulated by several autors (Kumقr et ,. له
1990; Cox and ReisenauIer, a dم1973 Hargrove ct l،, 1988). These suUhors found tat
Ca@NO) was a beuer SUurce of N for wheat than other fertilisers.
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Dry marer yield of shoots nd ه roots of faba plnt witout applicatian ٥fN  و،»0@

ppm N) was found relaUvely higt (Table 1 and Fig 1), As fabais a leguminous plan1,٣ ،

relative high N toncenuration atU ppm N was due to nitogen fixation proccss. Daua
obاained by Kumar et al. (1990) on wheat revealed.relauvely low N concenpation in
shoots and roots cells Without nitogen applicetion and conseguenty noticeAbly low
dry matter yjeld. As wheat is non leguminaus planL, itdjd not receive Any arount of
nitrogen through nitrogen fixatioD. Nodulation in faba fected لw .Aك by appliceDor'ofم »

differen4 nitrogen sources a& different Cu levels. &bd. nodule numbers were
pnogessivcly deprcssed.
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The number of nodules were greauy reducedby cpper ar 10 mM, and itis
possible that those present developed from the pre-ueaLriient infecUion as few nodiles
were restricted to thc Dpper primary roots. No junevile nodules were prescnt on
younger moots (Hallsworuh and Greenwood, 1964),

fgba plمa t could uu liseن NO more effcienDy than NHg. ULilisaion of NOي و 

over NHA couid be a pH seasitve Tills and Alloway '(1981) found that at pH ٥f 6.8

amoniumn was morc esily Absorbed by plunt roots than nirete but this was
d pressedع as the root mcdium pH decreAse (Blair e: al., 1970 and Dijkshoomn and
Ismanadja, 1972). On the oter hand tis stdy wةs canied out at pH of 8.3, this
might explAin the Depression of ammonium and elevatiun of nirate Absorption by
plant moots. Other workers (Cox And Reisenauer 1973; Cor and ReisenaUer, 1977 and
Kirkby, 1968) have uscd far lowcr pH's (pH46) whic are unlikلe y to be cncountemed
i lyلgriculnma م ه producDve soils

ApplicaDions of nitogen sources as ammonia, nirate or combinaton of both
ewcn at very low concentation cleدn]y icreesed dry maer yield (Tls and Aloway,
1981). This 1s expccted since nitogen is an essenUial clement, bing an integnwl part of
nucleic acids, protein, chlomophyll and various cocnzymes. Without an edequae
source of nitrogen plant moot uptakE mechanism is seriously disrupted and yield is
reduce due to niTogen defciency (Tills and Alloway, 1981). IncreAse in dry mعtلa r
yields due to C applicauon (5 mM) occurred because the soiL was deficient in Co.
Similar increase i plant yield due to (5 mM) Cu applicaDons has a soل been reponed
by (Gupua and Mcleod, 1970; Dwiredi and Shankمr, 1975; Morad, 1986 and Gardnter
and Fynn, 1988). Application of Cu (10 and 20 mM) was found inhibitory. Higher
Cu concenumatons of rots than shoots by applicauion of different nitrogen sources
indicated slow mobility oF Cu from roous to shoots. Morad (1986) found higher C
conccntaDons in roots than the shoots of durm wheaL The highcr C conccntaDons
in shoots and rooGs, due to Ca@NO3)2 application over NHgCI treaLenL may be due
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to a dنlution cffecL as te dry matter yield was gh نا with Ca@NO3) application. The
second possibility mAy be that NHg ions interfere with the absorption of Cu at root
absorption Eites as NH and Cu are both cations, whereAs wiu NO Source no suc
inhibition is expccted. Tills and Alloway (1981) who reported similar results foud
higher concentaDons of Cu in whcat planv with N03 than withNHg applications،

T٦e antagonistic effects of N appLication on Cu concentration in wheat and
rBya crops have a soل been reporTed by Chandhary and ,L neraganم 1970 and AnNl et
a1988ل., . From the above results one can conclude that Ca@N03)2 was a bxeuer soure
٥٤ N tuan NHNO3 and NHgCl. Applications of 5 ppm Cu with adeuate supplies of

N was sufficient for faba plant in Cu defcient soil. N and Cu had an antagonistic
effect on coucentrauions of each other.
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Table 1: . ٠٠٠
EHect ofN Sources and Cu Ievels on shoot dry matter yield of yicia ba.

y يز.g أ?:{رؤلإه{شهرلأم#تهو#وويهلايا#شرفييي;ت$إ#ا# الإ#تهجييي ر{إ{ايررللإؤفيزؤز{لإ}لإ ٨ ;#بيو.# يزوي# زg.1 ;يو3{ #3 يبااش{شاشها ا#ا##ش#يلاذ##،# ##شء#ويء
4 ٥ 4

6.2 5 5.2

5.3 1٥ 5

5 20 4.2

5.12 ١ 4.6

Table 2: .
Effect of N Sources and Cu levels on the concentration of N% in root of
Vcla Faba.

 -موم،3 و، +-ي
0 2.7

3.54 5 2.59

3.24 1٥ 2.52

2.58 20 1.59

2.79 2.35
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Fig.1:
EfTect of N sources & Cu levels on root dry

matter yield (g pot-iivieia 4aba •
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Fig. 2:
ErTect of N sources & Cu Ievels on the

concEntration of N{%) in shoot of Yicia faba
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Fig-4: EFTect of N sources & Cu levels on Cu
Concentratior (ppm) in yicia taba rogt.بي ادن، 

 لا

-
{

١

o ب
 ا٥،
 «ن٢

Ea±  تثة
150g

 سب

10٥c
 ته

 ا503٠
o ت

 ث4321
soTCuلeن ها 

$٠

Fig. 5:

·{

EfTect of N sources and Cu levels an available
N% irsui]

/ ٥1

١
{

1

 nrgp{.لا#

43

 م٥ د
»

 ب٠ ٩ي
=a
a
٤ 0.06s

٠٢ oo.0ج 
0.055
0.05

1
Levels otCu

-337-


