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ABSTRACT

Two fleld experlments were conducted at the experlmental
Farm of the Faculty of Agrtculture ltoehtohor Zagazig Unlver-
rtty durlng the wlnter seasons of L989/ 199O and 1990/1991 ,

to elucldate the ef fect of nltrogen and potasalrirn fertl llz-
ers at three levelg (30 kg N + 24 kg kzO, 45 kg N +48k9 kzO
and 6O kg N + 72 kg kzOlfad.) as well as zlnc and l{olybdenum
follar spray at concentratlon of 50 and 1OO PPm for each ln
addltlon to the corrtrol treatment on vegetatlve growth,
cheulcal composltlon and yleld and lts guallty of carrot
plants.

Obtalned results showcd that lncreaelng nltrogen and
potasslum fertlllzers level up to the hlghest used ons (60
kg f + 72 kg kzO/fad. ) comblncd wlth lOO plm of clther Zn or
f,o reflscted the maxlmun values on studled vegetatlve growth
aalrccte oxpretted ag plant hclght, numbsr of leavsc, top
lengrtb, root length and dry welght per plant as well aa pho-
tosynthetlc plgmenta. It algo showld ltgnlflcant lncrements
la total lf, P, K, Zn and l{o contontt of plant follage. l'[ors-
oyGr, cuch treatment resulted ln thc hlgheat valuec for the
total yteld and lte components expressed as plant welght '
root uelght and root dlanreter. It also led to statlatlcal
locrements ln total sugart. But the carotonc content of
rootg uas not affccted. In addltlon, P, K and Zn content
tcrc slgnlflcantly lncreased but ll and llo were not affected,.

Gcncrally, lt could be concluded that , under guch con-
dltlon of thls experlment, the aPpllcatlon of 60 kg N +72 kg
LrOlfad comblned wlth lOO PPm of clthcr Zn or l{o nray ba

recommended for good vegetatlve growth wlth hlghest total
ytctd and bect quallty of carrot roots.
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INTRODUCTIOT

Carrot (Daucus carota, L. ) ls one of the most lmportant
vegetable root croPs grown ln Egypt. Therefore, lt ls neces-
sary to lncreaee the productlvtty and the quallty of carrot
roots. Thts can be achleved through followlng proper mea-

sures for crop productlon. Among aueh measurea the aPpllca-
tlon of nltrogen and potaaaium fertlllzerg as well ag tha
follar spray of zlnc and molybdenurn. In thlg respect, Habben

(19?3), Emura and Hosoya (19?9), ltesgultafllho et.al. (1985)

and Abd-Alla g! al. (f99O) reported that fertlltzlng carrot
plantg wlth t{, P and K fertlllzers at dlfferent levele
lncreased lha vegetatlve growth and total yleld as wsl1 al
Itg components. In addltlon, Abd-Alla et al. (1990) lndl-
cated that photosynthetlc plgments (chlorophyll 4, b and

carotenoldes) macro-elements, (N, P and X) and sugars con-
tent of plant follage and roots wercl increased wlth lncreas-
1ng the level of N, P and K fertlllzers up to the hlghest
used one (60 xg N + 48 kg p 2 o 5 + 15O kg k 2 ol fad')

Regardlng the effect of mlcro-nutrlents, nany lnvestlga-
tors mentloned that the appllcatton of zlnc and molybdenum

elther as seed soaklng or follar spray lncreased the vegeta-
tlve growth parameters, and thE total yleld and lts cet*po-
nentE (Smagtna, lg77 on red beet, Alekeeeva and Kutgenkc,
].g77 on red carrot). t{oreover, Abed et al. (1988) and Farag
et al. (1989) worklng on Pea found that chlorophyll (a) and'

(b), total nltrogen , phosphorus, potasslum and mlcro-
elements content were lncreagcd as a re8ult of elther seed
goaking or plant epray and thc htghest content of such chem-

leal conctltuentg were connected wlth the hlghest used con-
centratlon of such macro-nutrlents.

ITAT8f-IALS .UTD ITETHODS

Tt{O fteld experlmentg }rere conductsd at thc D<perin(!n-
tal Farm of the Faculty of Agrlculture l{oghtohor, iagazlg
Unlverslty durlng the wlnter seasons of 1989/1990 and

LggO/1991 . Thc soll of the Experlrnental Farm was clay loamy

ln texture wlth 9H 7.7 and contalns O. f03t avallable-N
2.74'7 ppm goluble P, 0.5 meq/L K and O.25 ppm'Zn'

Seeda of carrot (Daucus carota, 'L. ) cv. red core
chantenay were sown on September 25th and 29th ln 1989 and

19gO respectlvely. Each experiment lncluded 15 treatments
+lhlch were thc comblnatlona of threc nltrogen and potasslum
fertlllzatlon levals 1... 30 kg N +2'l kg kzO/fell., 45 kg N +
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{8 Lg }rO and 6o kg N + 72 kg ZOlfad. wlthln flve concentra-
tlonr of Zn and ttto, 1.e.,5O and.lOO ppm for each oi them ln
addltlon to the control treatment whlch tlas sprayed wlth
dlatllledwateronly.Phosphorugfertlllzerwasaddedata
rate of 32 kg Pzos /fed,. A spllt plot deslgn wlth three
repllcatec was ad,opted. The fertlllzatton treatments were

arranged ln the maln plots lteanwhllc Zn and llo treatments
were randomly dlstrlbuted tn the aub-plots. Each experlmen-

tal plot lncluded 5 rldges 3.5 mln long and 60 cn wlde wlth
an area of 10.5 m 2 (1/4OO of fad.), ona rldge btas left
wlthout plantlng between each two plots as a gard one

Ammonlum nltrate (33.5S N ) calclum superphosphate (16t P 2

o 5 ) and potasslum sulphate (48-52$ K 2 O ) fertlllzerg
wers used a9 sources of nltrogcn, phosphorus and potasslum

respectlvely. The amounts of fertlllzerg were a-d,'red at two

equal portlons. The flrgt half was added one month after
seed sowlng and the second was added 3 weeks after the flrst
portlon. Plantg were aprayed three tlmes wlth an agueous

solutl0ns of studled mlcro-nutrlents at three weeke inter-
vals startlng after complete seeds germlnatlon' Other agrl-
cultural practlces vfere done as commonly foltowed !n the
dlstrlct.

For vegetatlvc growth m€aeurements, 15 planta were taken
as e r€Presentative sample f,rom each experlmental plot after
t2O days after plantlng as thc followlng d{ta wero recorded.
plant belght, top length, root length, plant fresh we|ght,
top rclght, root weiglrt, root dlameter, number of leaves per
plant and Plant dry welght.

It harvcgt, planta of each exP€rlmental plot were har-
vegtcd, counted and welghted and thc total yleld (ton/fed)
rat calculated. Chernlcal constltuentc, were determlned ln a

rcpresontatlve sample of plant follage and roots as follows:

Photoryntbctic plgmente werc asjaycd ae chlorophyll a' b

and total chlorophyll aE well aa carotenoldes ln plant
follagc calorlmctrlcally detcrmlned aa degcrlbcd 1n the
A.O.A.C. (19?o). Reduclng non-red,uclng and total sugars a3

rell ar carotenc content werQ determlned ln plant roots
accordlng to the methods followed by Morell (1941) for sug-
ars and Umlel and Gabelmoll (19?f) for carotenoldes deter-
ntned as E carotene.

l{acro and, mlcro-elements }tere assayed 1n both plant
follagc and rootl durlng the gecond season only. Total
nltrogcn, phosphorua and potarslrrm as wel I a! zlnc and
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nolybdenum wero deterrnlned accordlng to thc method's

dercrlbcd by Pregl (19{5) for total nltrogen, l{urphy and
Rlely (Lg62) for phosPhorus, Brown and Llllcland (1946) for
potasllum and Chapnan and Pratt (1961) for mlcro elements'

Al I obtalned data were subJected to gtatlatlcal anallzsls
accordlng to Gomez and Gomez (f983).

NEST'LTS AfrI' I)I.'5,CUSSIOT

1- Vegctatlvc grorrth cbaracterlstlcs :

Data presented !n Table (1) showed the effect of
nltrogen aTrd potasslun fertlllzatlon as wcll at zlnc and

molybdenum follar spray on norPhologlcal traltg of carrot
plant. Such data lndlcated that all tha studled growth
measurements, 1.G., plant helght, number of leaves per
plant, toP and root lcngth as well aa dry welght ltere
lncreaged, wlth lncreaglng nltrogen and potasafum fcrtlllza-
tlon levcl up to the hlghest uced, one (60 kg +72k9

kzO/fed. ). Such tncrement 1n all forementloned growth
aspecta reached the levcl of slgnlflcaney only ln cate of
plant helght and, number of leaves durlng the ftrst season

and plant hclght, top length dry wclght durlng the second

ono. Obtalncd reeultg may bc attrlbuted to the maln role of
nltrogen and potasrlum ln nerlatlmatlc actlvlty of plant
cellc and the rolc of nttrogen ln fonnatlon of plant growth
materlals. Slmtlar results warc obtatncd by Habbcn (1973) '
Emura and Hosoya (19?9) and nbd-Alla et al' (1990)

Regardlng thc effect of mlcro-nutrlsntg, lt ls clear
from the aems data ln Table (1) that lrrespectlve of plant
hclght and dry welght per plant whlch wcrc atatlltlcally
tncreased al I the studled growtlr paramatera rero not
affected duc to the appltcatlon of nlcro- nutrlents com-
pared wlth the control. In thtg respect, hlgheat used con-
centratlonr of zlnc and nolybdenum (lOOppm ) reflected thc
hlghest valuea ln all measured growtb aspectr. Such 'enhan-

clng effect of Zn and lto growth paramctera may be duc to the
role of Zn ln fornratlon df the amlno acld treptophan, whlch
lc the precursor of lndole acetlc acld, lD plant and l{o ln
nltrata-nltrogen agcfunllatlon ln plant tlssuis both resulted
ln ptant cell formatlon and elongatlon. Obtalned regultg are
In agreement wlth those obtalned by Smaglna (L977) on red
bect and Alekseeva and Kutsenko (L977) on carrot and Abed

et al. (1988) and Farag et al. (1989) on Pea.
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As for tha sffect of lnteraction, no stgnlflcant dlffar-
ences ln all studled grorth parametera were obtalned ar a
result of the lntaractlon between applled macro- and mlcro-
nutrlents. In thls'connectlon, thc hlghest used fertlllza-
tlon lEvel (60 k9 N+72 kg keO/fad. ) and spraytng plants wlth
lOO pprn of Zn or llo ref lected the naxlmum values of all
growttr parameters.

2- Chernical composl-tlon of plant follage:

a- Pbotosyntbetle plgments:
Data ln Table (2) ghowed tha effect of nltrogen and

potasatum fertlllzatton as rrell ae zlnc and molybdenum spray
on photosynthetlc plgrmentr of plant follage, 1.e., chloroph-
yll (a), (b), total chlorophyll and carotenoldes. ft 1e
obvlous from guch data that chlorophyll a, b and total chlo-
rophyll ag well as carotenoldEs materlals wsra slgnlflcantly
and steadlly lncreased wtth lncreaslng nltrogen and pot.as-
slum fertlllzer. fn thts regard, the hlghest corrtent ln pho-
tosynthetlc ptgments 9r€ro obtalned ar a recult of tha hlgh-
est fertlllzer level (60 kg lf + 72 kg kzOrrfad.). Obtal.ned
resultc are due to the role of nltrogen and pota*siuru ln
formatlon and constancy of photoaynthctl: plgments. Aftft
ct al, (1989) on cowpoa, khaltl (1989) on cueumber end
Abd,-Aalla et a!. (1990) on carot reported simllar resuttg
on studled vegetablc crop!.

Concernlng the effect of zlnc and molybdenum, lt Is evl-
dcnt from thc Bamc data ln Table (2) that all determlned
photosynthetlc pl,gments lrere slgnlflcantly lncreased as a
rcsult of epraying plant wlth cither Zn or llo compared wlth
thc control treatmentg during both aaelon of growth. In thls
respect, thc hlghert urcd concentratlon (fo0ppm) fronr aach
of Zn and lto proved to bc the mort effectlve treatment ln
lncrcaslng dlffcrent consdltuents of photosynthetlc plg-
ment8. These results may ettrlbutcd to the role of Zn and ltO
on chlorophyll agglnllatlon by planta. Slmllar results werc
obtalned by Abed et al. (1988) and Farag et al. (1989) on
pea.

Regardlng the lnteractton cffect, no slgnlflcant dlffcr-
6nceE wers obtalncd ln dctcrmlned photosynthetlc plgmentr
except ln case of carotenold,ec during thc flrrt a€ason only.
l,loreover, the hlghest photoaynthetlc content was obtalned ln
caae of plants fertlllzed by 6o kg N +72k9 kzO/fed,. and
sprayed utth IOO ppm of each of Zn or lto.



L595Ef fect of NK and Zn and l{o on carrot.

I
I
I

ctl \Ol (n
C Orl

o(,lo6Ottr

I
I
I

NI

rtttttot (at I\OOl .l f:@Ol
O\ -rl Zl cO @ Ol

rrCf|@ er(rl O.$or crl\O O(?l(n
@cOoO C CD @CO@ OrO\ @@Ol

rn

c^r

(\

rn

CE

\t

rnl
ol
NI

I
I
I
I
I

@l
\I)l

I
I
I

r-l
col
F{l

I
I
I
t
I
I
I
I
I

@t
ool

I
!
I
I
I

r-l
c'l
Fni

Or\OO @
F60' (^
.-l Fa 

-{ 
F{

rn@N ln
thtA\O \O

.$co@l c.)
$tc{(\t o
Fl r-f Fl d

(f) \O @ -t Cril
tn ln tn \t \Ol

I
I
I

O .< C\,1 CC .Sl
NNc{ Ncil
F{ Fl r-.i d 

-{l
I
I

'l
I
I
I
I

FrOO OOIotno tnot
kFlal+)lclo c ol(J N EI

I
t
I
I
I,l
I
I
I
I
I
I

I

I
I

Of-,.{ in
r-i-@ 3C

cnr-O O.
r-r-@ :C
idt

gl|lt 
'{'{$ll \Ol

.l @orol I
=l 

F{ Fl sll Ittltttrtt
trl(/)ttl
.l @ -{ tnl (.)l

=l rn\o\ol I
tlltttttl

cr)l ci O r-l nl
.l (rl d) orll I

Zl -l Fr r-rl I
Irllttlttltll
lll
lll
rtl
ttt
tlt

.nl \C @ \tl c{l
I r.. r- cCl I
tll
trtrttrlt
tlt(nl rn .$ -.1 cal

.l r-coO\l I
:Zl F{Hdl Ittlttlrrlttl(/Jrtl

ol tA @ cll C\l
:al t,^lro\Cl I

lrltrltlt
(,/)l O \O Ol col

.l NNcal I
:Zl F{ d F{l Irtlrllrrlttl

tlltrlllltllrtl
lllttl
tllrtlttlrtlrnt I tnl

ot ror.l | .l
ot tottltr-rl I rrl
dl1(0l
lll.l .s @ c.ll .l

Ql Gl .$ r-l Al.t I .l
aa t(/)l.l ornol .l
Jl (n -" \ol Jl

o.sd @\o @oc{ @\ot@6€ O\O cOOO O-ll
t{F{Ft FlC\l FaNOI NC{l

I
I
I
I
I

tfl t-.-t tn O\ N (r) l'1 Or ml
rn tn \O \O \O tn \O \O \O f-l

I.l
I

rnf\t\ flf\ Flt\F C (')l
c{ c{ (rl (f) 6') (f) Cn c/) (Y) .$l
Ft Fl F{ Fa Fl r-l Fl F{ ra F{l

I
I
I
I
I
I
I
I
I

OCOoN Frrit cr\,{rn Of-t
r* r.\ r\ co cc \o s3 0o o. crl

I
I

I

I
I

c1 F- N .-. r.O O\ \O gl \O C9l
r.-f\co cnc\ r-€@ ol\Ol
F{ r-{H d d .-1 d d 

-{ 
F{l

I
I
I
I
I

c1 \O c'\ Cr F{ !n o e.l cfl orl
rn lnrn \o \o tn \o \o \o \ol

I
I
I

O *.. Cn F,( .S .$ \O \O Cn O\l
c!c!c! c1 ti N(\C! cn(f)l
:"*- F{F{ Far-{Fl -.-l

I
I
I
I
I
I

F{OO OO dOO OOI
olno t^o ono nol
LdlFlf{r{Ffl
tJ&rl
c6l
o tr o o tr ol
() N = 

L) N 
=l I

I
I
I
I
I
I
I
I

o(\l.J'f\t
I
I

!.\ol
\t\ol

O.tt O. @ c4
Fr\O €Or
Fa Fa Fa ea Fl

(rt rn Ct\ F{ Fl
lnrnt^ \O\O

l.\ O\ r{ f\ Fa
FIFrC{ e{(')
H F{ Fl .-a Fl

rrO.)@ CCSI
F- F- r\ r-. @

rnod cty)
\3 \O F g).J)
--tFlF{ t4

O c! c") O. C\
rn In lrl ra\ rn

tnf\@ F{O\
H r-. Ft (\ (!

r{ .-{ r-{ .-{ Fa

;{oO OO
otno rno
tr Fl t-{

-r,.tr
oco
clN=

-t
N

o
(fl

rn
O

o
L)
o

A
a
>-f

I
E
o&ro
ooktt
ql .ll()o

r{
(t
1)
o

F

F{.h
E
A
o
l{
o

F{

t(J

FI
CI
l-'
o

C<

rl
h
E
A
o
L
o

F{

E
c)

F.l
ot
orl
r{l
\t
orot
cDl
F.l

ta.

I
tr
otro
oo,
L€
Ct 'r{c)o

ol
O\l
c.l
-.1\-l
orl
@t
cl
.<l

o
t,
tr

I o^
od E
kl{e
orro
'd :'vEtr

E
o'

tta

oo
-t

I
..{
&,
!.oo
r+{ k
lq,

5zN
."1

ZA

cl
ot
ot
t0l
ot

(Al

u
..1
ll
o€r,
c
>r
,,
o
t,
o
E
C\

c
o

.h
o
l-
o
o

i
L.
6

FI
c

o
=
==c
cl t-

COc**c
<_\.

bg-{5
!

-s3acaca-r!,A
L.-
a, !,

Yq
!z;

6
2U

r;{
qo
o o

r,
.rtE

o0,
OEr{ Goq .rl
tsl O.

t 
..

-Gt

q,

D
6
t<



r5g6 Annals of Agrrtc. Sc., lloshtohor, Vol. Z9(4r' 1991 '

b- llacro-elenents content:
Data tllustrated ln Table (3) showed the effect of

nltrogen and potasslum fertlllzatlon aa well as mlcro-
nutrlent follar spray on total nltrogen, phosphorus and
potasslum content of carrot plant follage. Such data
revealed that, total nltrogen, phosphorus and potasslum con-
tent were statlstlcally lncreased as a result of lncreaslng
nltrogen and potasslum fertlllzers level up to the highest
used, one. Obtalned results may be attrlbuted to the increas-
lng of the uptake by plant as a result of lncreasing the
concentratlon of such macro-nutrlents in rootq. growth medla
due to the fert.illzers add'it\"o. Irr this regard, the
lncreaslng 'ln N P K were connected with hlghest vegetatlve
growth rate expressed ln different studled growth parame-
ters. Obtalned results are agrree wlth those obtained by Abd-
Alla et al. (1990)on carrot.

Regarding the effect of mlcro-nutrlents aPpllcation, lt
!s clear from the same data ln Table(3) that total
nitrogen, phosphorus and potasslum content of plant follage
were lncreased as a regult of spraylng plant wlth either Zn

or l,to wlth lts dlfferent concentratlone compared with the
control treatment. In thls respect, the highest values of N,

P and K content were obtalned due to uslng lOoppm of either
Zn or t{o. Slmllar results were found by Abed et al . {1988}
and Farag et al. (1989) on Pea.

Concernlng the effect of lnteractlon, the same data !n
Table (3) revealed that ualng 60 kg N + 72 kg kzO/fad. and
spraying the plants wtth 1OO pPm of elther Zn or l'[o

reflected the hlghegt content of N P K content.

c- lticro-elements content:
Data in Table (3) showed that both Zn and l{o content of

plant follage was lncreased as a result of lncreaslng the
level of nltrogen and potassium fertlllzers. In thls regard,
the hlghest Zn and l{o valueg were connected wlth the hlghest
used, level (60 kg N +?zkg kzo/fad. obtalned regult may be
due to the lncrease of plant growth aspects (Table, 1) that
reguired much uptake of mlcro-elements

Wlth respect to the effect of micro- nutrients, the same

data in Table (3) showed that spraylng carrots plants wlth
Zn or lto at lts different studied concentratlons led to a

plgnlf lcant lncrease ln the content of Zn and ltlo of plant
follage obtalned results are ln conformlty wlth those
recorded by Farag et al. (1989) on pea.
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Table (3): NitroB€Itr phosphorus, potassium, zinc and

nolybdenium contents in carrot PLant foliage
as affected by N I(-fertilization leve1 and Zn

and Ho foliar sPraY.

N K-ferti- Micro- N P KZn Mo

lizers nutri ent,s
ke/fad. ( ppm) (rne/1OO g D.1'I.) (pprn)

30 24 Control 1500 224

1880 380
2140 410

2200 -540

3 510

387 0
4 180

4s60

t64 64

?43 98
329 154

448 I 80

45 48 Control

zn t;3
IIo ,;3

60 77 Control

2 _120 620 5900

t62A 250 36 60

2000 330 3920
204Q 450 4380

2fB0 520 t4g7A

224A 590 5260

I 740 260 3790

2020 360 3990
2160 390 4 500

2220 560 4910
237 A 600 5380

1966 356 3926
2113 416 4353

22AO 540 4780
23{O 603 5513

452 1 93
i47 Z?Ct

284 82

350 172
416 lgq

630 2t2
728 252

288 111
380 l5L

293 t27
375 17?

s10 195
632. 228

Zn
50

100

50
100Mo

50
100

Mo t;3

622

176

2Ltt

oaOL

Zn

!,!,1r-:!-9,::
30 24 2008 434 4404 36 I t 4?

45 48 2016 438 4418 368 i 54

99--lZ- -:----- ---z!gl---tlt!-----!:lt------19I----!q3-
l:l:l:-il-9:91

Control 1620 243 3653 208 76

Zn

Mo

50
100

s0
100

L.S.D, at 0.05 49 l6 I9
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Wlth regard to the interactlon effect, lt ls obvlous
from such data that the htghest Zn and Mo values were
resulted due to fertlllzing carrot plants with 60 kg N +72
kg kzOlfad. Comblned wlth lOO ppm of elther Zn or l,to aB
follar spray.

3- Yield and tts components:
Data presented ln Table (4) showed the effect of

nltrogen and potasslum fertlllzers as well as Zn and Mo

follar spray on the total yteld and lts components. Such
data tndicated that plant weight, root weight and root
dlameter as wEll as the total yteld were lncreased with
lncreastng. the fertlllzatlon level up the hlghest used one.
In thls regard, such lncrements ln total yleld and lts com-
ponenta reached the level of significancy only in case of
root dlameter durlni the flrst season of growth and all stu-
died yteld measurements during the second one. In additlon,
the hlghest valueg of the total yield and tts components
were obtalned in ease of the highest level of fertlllzatlon
(60 kg N + 72 kg kzO/fad. ). The lncrease ln total yteld was
due to the lncrease ln plant weight, root welght, root
dlameter and the other studied vegetatlve growth parame-
ters(Tablc , I ,. Such lncrements ln vegetatlve growth
aspects and the total produced yleld ---_ and lts components
were due to the lncrease ln net rate of photosynthetlc
asslmllation and mlneral accumulatlon as shown ln Tableg (2
and 3), Obtained results are agree with t5ose--obtalned by
Mesgultafilho et al . (1985) and Abd-Alla e! al. (1990) on
carrot.

I{1th regard to the effect of micro- nutrlents, the same
data ln Table(4) showed that of the studled yleld. measure-
ments expressed as plant welght, root dlarneter and the total
yteld were statlstlcally increased as result of spraying
plants wlth either Zn or I{o in its dlfferent concentratlons
compared to the control. In this respect, l0o ppm of each Zrt
or }lo ref lected the hlghest values of the total yield and
lts components during both season of growth. Obtalned
results may be due to the effect of mlcro-nutrlents on
plant vegetatlve growth and conseguently on produced total
yield Slmilar results were obtained by Alekseeva and kut-
senko (L977 ) on carrot. As for the effect of the lnterac-
tlon, Do signlflcant dlfferences were obtalned in the total
yield and its components.
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4- Chelrlcal comPosltlon of rootr:

a- Sugars and, carotcne content:
Data lndtcated ln Table (S)sholred the cffect of nltrogen

arrd potasslum fertlllz.atlon as well at Zn and }lo sPray on
reduclng, non-reduclng and total sugars as well as carotene
content of carrot rootg. ft 1g clear from guch data that
increaslng thc level of nltrogen and potasalum fertlllzatlon
led to slgnlflcant Lncrcases ln sugarr and carotene of car-
rot roots durlng both season of growth. In additlon, thc
hlghert velueg of determlned sugars fractlon and carotenc
were connected wlth the hlgheet level of fertilizatlon.
Obtalned regults, .may be due the lncreage of photosynthetlc
plgmentg Table (2) and the role of macro-nutrlents esPe-
clal ly potagslum element ln lncreasing translocatlon of car-
bohyd.rate from plant follage in the form of sugars to be
accumulated ln the plant rootE. Slmilar results are reported
by Habben (19?3), Emura and Hosoya (1979) and Abd-Alla et
al.(1990) on carrot and Sald et al. (1984) on sweet potato.

fflth respect to the effect of Zn and lt[o, the same data
ln Table (5) revealed that spraylng carrot plants wlth
elther Zn or Ho with lts different ueed concentratlons
resulted ln lncreaalng reduclng, non-reducing and total sug-
arg as wel I as carotene content of carrot roots compared to
the control treatment. In thls regard the maxlmum values of
sugrars constltuents and carotene were obtalned as a result
of spraying plants with 1OO pprn of Zn or Mo durlng both
growlng season.

Referrlng to the effect of the interactton lt ls evldent
from the same data ln Table (5) that reduclng and non-
reducing and total sugars were slgniflcantly lncreased while
carotene was not affected as a result of lncreaslng the
level of both macro-and micro-nutrlentg durlng both season
of growth. In thls concern using 60 kg N + '72 kg kz'O/fad.
and spraylng plants wlth 1OO ppm of wlth Zn or l1o reflected
the hlghest content of sugars and carotene.

b- Hlneral elements content:

1- l{acro-elements content:
Data ln Table (6) showed clearly that the content of

macro-elements, l.e. total nltrog€rl, phosphorous and potas-
alum of carrot roots were contlnuously lncreased wtth
lncreaslng the level of nltrogen and potasslum fertlllzers
up to the hlghest used one. Such lncrements may be due to
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Table (6): Nit,rogen, phosphorus, Potassiun, zinc and molybd-

enum. contents ln carrot roots as affected by

tl' K-fertillzation leve1 and zn and Mo foliar
spray.

geesel--
N K-f er ti- llicro- N P KZn Mo

llzers nu t rlents ---i;;;;;-;-il:;--
ke/faO.. (ppm) (ppm)

4845

30 24 Cont.rol

zn t33

Mo t33

Control

-s0Ln roo

no ,;3
Cont rol

-50Ln loo

lro ,;3

1200 190

I 370 260
1680 320

1830 420
2180 500

1340 220

1490 2BA
1770 360

2A7 O 4!40
2220 13{i

I 380 230

r500 390
1900 430

2L40 480
2300 530

r37 36

176 72
?29 123

430 159
454 I88

154 54

180
2J4

89
137

2 560

2770
2960

3090
3220

26EA

2894
31 10

a'' t.(t

) -'- r-'

25QO

2840
3i 40

3220
34 l0

7260

454 I 69
473 200

t92 64

264 99
366 152

580 178
585 210

L.S.D. at O.O5 N.S'-. 2 4 15 N'S

30 24 t652 338 2920 285 116

45 48 1778 356 3046 299 r30
60 72 1844 412 3022 397 r4l

L.S.D. at 0.05 14

Con t roI
506n roo

Mo t;3

r307 213

1453 3r0
r7e3 370

2013 447
2233 s03

2580

2833
3070

3t 83
331 3

488
504

r69
r99

161

207
276 137

51

87

L.S.D. at 0.05 16



Ef fect of l{X and Zn and llo on canrot ' 160,

the lncrease of thc concentratlon and consequently the
uptake and the accumulatlon of macro-nutrlcntg a! a result
of fertlllzers addltton. Obtalned regults are 1n conformlty
wlth tbosc reportcd by Dlazur and Lukaszuh (1977) and Abd-
Alla et al. (1990) on carrot.

Referrlng to thc effect of Zn and Dlo, thc samc data
lndlcate that content from assayed macro-elementg wers slg-
nlftcantly lncreased ae a result of spraylng thc plants wlth
dlfferent concentratlong of clther Zn or llo. In thlc regard
the maxlmum valueg of nltrogen, phoephorua and potasslum
were connected wlth the hlghest used concentratlon of l{o,
1,e., lOO ppm.

Accordlng to the lnteractlon effcct, lt 11, evldent that
phosphorus and potasslum content were lncreaged whllc
nltrogen ltas not effected thc hlghest levcl of nltrogen and
potasslum fertlllzere and the hlgheat concentratlons of Zn
and t{o reflected the maxlmum valuec of nltrogcn, phosphorua
and potasslum content of rootc.

2- lllcro-slementc content:
The same data ln tablc (.6) showed clearly that Zn and lto

content of carrot rootg nere slgnlftcantly lncreased as a
result of nltrogen potaaslum fcrtlllzera appllcatlon. fn
thls respect, the addttlon of 60 kg N + 72 kzO/fad. provad
to be most effecttve treatment ln thlc respect.

Concernlng the affect of Zn and llo, lt ls evldent that
there 1g a gradual lncreesc ln t\c conccntratlon of Zn and
l{o as a regult of apraylng carrot Dlantg wtth dlfferenf con-
centratlon of Zn and l{o. Such recults wcrc cxpcctcd duc to
the appllcatlon of thegs macro- elemcntg. Ar for thc lnter-
actton effect, the maxlnum contcnts of Zn and l{o werc
obtalned ln cags of the hlghert lf and k fertlllzerc level
and the hlgheat concentratlon of llo, 1.c., 6O kg ll + 72 kg
kzO and 1OO ppm of l{o

Generally, lt could bc concludcd that under guch condl-
tlon of thls experlmental trall, thc fertlllzatlon wlth 60
kg N + 72 kg kzOlfad. comblncd wlth IOO ppm of clthcr Zn or
l{o recommended for obtalnlng thc hlghest total ylcld wlth
best guallty of carrot roots.
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