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ABSTRACS

Tuo field experinents uete canducted at the Experinental
Farm of the Faculty of Agric. Itoshtohar, Zagcaig Aniv.
d.uring 

- the uinte" 8eaion8 of 1959/1990 and 1990/199i to
eluciliate the effect of soaking table beet aeeds ( Eeta
uulsaris, L. ) e-t:-. EanLy flat Red Egyptian in dif feeent
ffiAtiona of Boron, zi.nc or llanganese da ueLL ds IIFK

lerti.l iaati.on o4 oegetatilre gtouth and chenieal eonposition
of pLant foti.age.

|btai.ned results ahaved that plant vegetatiue grouth
ezpressed as plant Langth, fresh.and dry-weig-ht of plant as
weLT as root to top rat,io were i,ncreased' wi.th soaking -s,eedsi.n dif letent eonCantrati'ons of 8, Zn or - 11/l cr, uell ag
i,ncreaiing ltPK- f ertiliaotion leveL- In this regard, the
higheet ualues in all forenenti'oned gro,uth pa"Lneters oe?e
ob-tained as c ?esult o! using B, Zn and ltn at 4a0, 50a dnd-

1000 Fpm, ?espeeti.oel-y , conbined uith the higheet ueed
fertiL-i-zation level, i.e., 46.5 Kg N + 49.5 Ke Pt0t + 72 Kg
Kr0/Fad.

A\,L iletermined chenicaL coftetituents, i.. e. , totaL
nitrogen phaaphorus, potoseiun, bo?on, zinc and nanganeee
eontnit o! ptint loil,dge were etead,ly- increased either uith
inereasing'the eoxcentration of etudied nicro-nuttients o?
I|PK-fe"tiiization Leuel. ?he highest conceftt?dtion- of ealh
of itudied ni.er*nuttients canbined tit,h the highest NPK

ferti.Lizati.on Leuel neflected the naxinun 'tncrenent ' of
deternined nacro- and nicro' elenents.

INARODUCTIOII

Nowadays the application of micro- and nacro-nutrients
proved to te the major deterilinant of veqetable'crop produc-
tlon. Many investrgators reported the stlmulattnq effect of
applyrng mlcro-.lutrients as! soaking seeds, immersing transPl ants
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and or fori.ar spray on vegetative growth, yield and qualit!of drfferent plants.

Gr itsenko et al . ( rgg5 ) and sharabash and Tabbakh(1985) on sugar beet, Abed et ar. (r98ga) and Erd et ar.(i991i on garlic, Abo-Sedera et al. (t9g9) on cabbage,El-Kafoury et ar. (1gg1) on onion and orabl et ar. (19g1)on carrot reported that using copper. zinc or manganese atdifferent concentrati.ons rncreascd- tfie vegetatrve growth ofthe pl ants expressed as pl ant herght , :resn and df' ,r.r.qniof plant and number of leaves per prant. rn additrin. eu"J€t al. (L988b) on pea and (Lggga) -on garlrc, srrur"rr"k ands'j Farag ( r987 ) on sp'nach and Eid et "i. 
( 199r ) on g".i;;*: indicated that. us1ng mj.cro-nutrients, i.e., zn, cu and B*tt at different cqncentrations either as r.ad" and c10ves:r*. soaking in case -of, p9a and garlic or as f ollar spray as in..jri' spi-nach and garl ic plants i.ncreased the nacro- and mlcro_tei' elements content of plant foliage for such crops.

rltsF

t{
,;*

Positive results on vegetative growth and chenicalcomposition of plant foliage due to nrtrogen, phosphorusand potassium fertllizers apptication were oLtar'id oy some
)l:::tisators, _ Abed et aI. ( I988a) and eoo-sedera et al.r r:r>r , on garr ic , Abo-sedera and shafshak ( lgg0 ) on beetand orabi et a1. (199I) on carrots.

-- Therefore, this study nas conducted to investrgate theeffect of seed soaking in boron, zinc er nanganese atdif f erent concentrations cornbined with N, 
- p *d K f ertr-lizers as soil addi.tion on grohrth, and chemicar compositionsof table beet plants.

IIATERITLS AND I{ETHODS

- Thi's experiment was conducted at the Experrmental Farn
::-::: 111Ily of Asriculture, Moshtohar , zaeazti universityourlng the winter seasons of f9g9/1990 and ]990/199I t;studlu the effect of soaking seed.s in drfferent concentratr.onsof micro-nutrlents (Boron , zLnc or Hanganese) and soilfertirization wrth NpK fertir.rzers as we!I as thei.r i.nter-actlon 

- 
on vegetatrve grolrth and chemrcal. aoo,f,o"rt.o., otqarden beet (Beta vulgaij,s, I.. ) cv. Early Flat Red Egyptran.The soil ot tTF-exEiffi-tal farm was clay roam in textureh'j.th pl 7 t7 , )..5x organic matter, o.103x avaiiable N, 2.74ppm soluble P and 0.5 meq/L.K. The used concentrations off orementioned rnicro-nutr.t ents were as f oliows :1. Drstrlled water to act as control.

?. 100, 200 and 400 ppm boron as borax salt.
1. ?50, 500 and I00O-ppm zinc as sulphate salt.4. 250, 500 and 1000 plm manganese as sul.phate salt.

The used 1evel.s, of nrtrogen, phosphorus and potassiumfertrlizer were as follows:
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I. 15.5 Kq
2. 3l Kg N

3 . 46.5 Kg

EgW. J. APPI- Sci.' 6 (7il 1997

N + 16.5 Kg P"O. + 24 Kg K"O/Faddan (level,I).
+ 33 Kg P.o= i 4s xq K"o/Facidan (level, 2).
N + 49.5 kg'ero- + 72 kg KrolFaddan (Ievel,3 ).

seeds were soaked for 24 hours in different concen-
trations of aqueaus solutions 0f studied micro-nutri'ents
and the distilled water used as control. seeds were sQwn in
hills l0 cm apart at both sides of ridges on october 28th
and November 2nd durlng 1.989 and 1990 seasons respectrvelf,
Split plot deETgn wi.th four repl icates was adopted' The
tLrtilization treatments were arranqed i.n the maln plots
whrle, the micro-nutrients treatments were distributed
randomLv in the sub-ptots. The sub-plot area tras about
IO.5 ^c 

( I/4OO of Fad. ) each experimental ptot included
five ridges 3m long and ?0 crn wide. Four ridges were planted
and one was left as a border to prevent the di.scharge of
fertr.lizers from any plot to adjacent one.

Calcium nitrate (15-5% N), Calcium superphosphate
(I6.5% P,O. ) and Potassium sulphate (48% K?O) fertilizers
w"re used 3s sources of nitrogen, phosphoru5 and potasslum
respectively. The amounts of fertilizers were divided into
t1ao equal ptrtrons. The first one was added after thinni.ng
the piants, i.. e. , 2I days frorn seed sowing and the second
one ;as added three ueeks later.Other agricultural Practlces
were carried out as commonly follo*ed in the digtrict'

Vegetative grouth eGaaurelauts
Ten plants as a representative sample from each experi-

mental plot idere taken for osasuring the vegetative growth
paramet;rs, i.e., Plant lenqth, fresh and dry wei'ght Per
if.trt. Meanwhile, rqot,/top ratio rras calculated by ueight'

Chernrcal constituents were a€sayed in the oven dry
matter a9 folloss :
a- Total nitrogen, phosphorus and Potaasium irere determined

according to tht methods described by Pregl (1945),
Murphy ano Riety (1962) ag modified by John (1970) and
Brown-and Lj.lIeland (1946) for nitrogen, phosphorus and
potassium respectively.

b- Boron, zinc and n.u:ganese etere assayed-following the
method descri.bed by Chapman and Pratt (1961)'

All obtained data were subjected to statistical analysis
accordi.ng to Gomez and Gomez (1983 ).

RESttLts lrD Drscussrql
t. Vegetativa grorth

Data presented rn Table (lA) shold the effect of soaking
seeds pre-planting in different concentratlons of boron,
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zinc or manganese as well as NPK fertrlizers level on
vegetative growth parameters of table beet plants. Such
data revealed that vegetative growth parameters expressed
as plant length. fresh and dry werght per plant as well" as
root to top ratio were signifrcantly increased as a result
of soaking saeds pre-plantrng 1n different concentrations
of studled micro-nutrients compared to the control treat-
ments. In thr.s regard , borcn , zlnc or mang.rnese at 400 , 500
or 1000 ppm respectlvely, reflected the hi.ghest values in
al.l studied grorth aspects. Obtained results may be attrr-
buted to the role of micro-nutrients in increasrng enzymes

: activity that control the netabolic processes of plantt& physrology and conseguently the promotion in plant growth.!3$ Slmilar results were reported by Gritsenko et al. (1985)
'i',: and Sharabash and gl-Tabbakh (1985) on sugar beet, Abed et
' a1. (1988a) and Eld et a}. (1991) on garlic.
:r Concerning the e:fect of NPK ferti.lization, the same

data in TabIe (lA) rndicate that all the studred rnorpho-
logical parameters, i. e. , plant length. fresh and dry
weight per plant, as rell as root to top ratio, increased
steadly wi.th increasing fertilization 1evel up to the
highest used one (46.5 Kg N + 44.5 Kg Pro. + 72Kg K)o/?ad.).
obtained results may due to the main rofe-of macro-iutrients
(tt, P and K) in increasing the meristenatic actrvity of
piant tlssues and conseguently the plant growth.In addLtion,
they representing the major elements reguired for plant
grohrth due to their role in formation and trans location of

x*. plant metabolic 6ubstances. These results are in agreement
:.: wrth those obtained by Abed et al. (I988a) and Abo-Sedera
'-s. et al . ( 1991 ) on garl ic and Abo-Sedera and Shaf shak ( 1990 )

on table beet and Orabr et al. (1991) on carrot.

Regarding the effect of the inteiaction, data indicated
ln Table (18) revealed that plant length, fresh and dry
weight per plant as well as root to top ratio h,ere s1gni-
ficantly increased r.rith increasing the concentratj.on of
micro-nutrj.ents and increasing the fertrlization 1evel. In
this respect, the hrghest used fertilization Ievel, 45.5K9
N + 49.5 Kg P"O" + 72 Kg KrO/Fad., combrned with soaklng
seeds pre planf:.dg rn 400 ppfr s, 500 ppm Zn or IO00 ppm Mn
reflected the maxj.mum increments in pl.ant grosth. Srnilar
results nere reported by Orabr et al. (1991) on carrot.

2. therical coarposition of plant foliage
a- facro-elelents content of pLant foliage
Data illustrated i.n Table ( 2A ) show clear).y that total-

nitrogen. phosphorus and potassr.um content of plant foliage
were stat:'strcal,ly rn:reased as a result of seeds soak:.ng
pre-soving in drjferent concent::ations of B, t Zn or Mn
compared to the controL treatnent. In thrs connection the
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maximum values of N, P and K content were obtatned in case
of soakrnq seeds in the highest concentratlon of B, Zn or
Mn. r. e. , 400, 1000 and 1000 ppm respectively. Obtarned
results show that there is pos Lt ive effect for studl.ed
mlcro-nutrlents on the uptake of nitrogen, phosphorus and
potassium by plant expressed as higher content of N, P and
k compared to the control treatment. Abed et al. (1988b) on
pea, Shafshak and Farag ( 1987 ) on spinach , Erd et aI .

( 199I ) on garlic reported that mlcro-nutrj.ent applrcation
ergher as seeds scaking in case of pea or folj-ar sprav :'n
case of spi.nach and garl j,c i.ncreased total nLtrogen, phos-
phorus and potassium contents of plant foliage.

t{ith regard to the effect of fertrlizatron, it is
obvious from the same data in ?able (2A) that nitrogen,
phosphorus and potassium content of plant fol iage were
slgnif!cantly increased during both seasons of growth with
increasing fertrlization level uP to the hj.ghest used one
(46.5 Kq N + 49 Kg Pro. + 72 Kg K"o/Fad. ). such resuits are
expected due to rficfeas1ng of'these macro-elements in
growth media and consequently the uptake and accumulation
by plant increased. Obtained results are ln agireement wrth
those reportd by Abo-Sedera and Shafshak (1990) on table
beet, El-Kafoury et al. (1991) on onion and oralrr et aI.
( t99I ) on carrot.

Concerning the :nteractional effect, it is clear from
data in Table (28) that either increasing the concentrati-on
of nicro-nutrients or the level of, ferti.Iieation resulted
in increasinq the total nitrogen, phosphorus and potassj'um
content of plant folrage. In thj's resPect, the maximum
values in the aesayed macro-elenents rere connected with
the hr.ghest level of f ert j.l ization. Obtained results are j:n

confirmity w].th those obtained by orabi et al. (1991) on
carrot and Abo-Sedera and Shafshak (1990) on garden beet.

b- ficro-ele.€nts contert of plant foliage
It is obvious from data in Table (3A) tltat, boron, zlnc

and manganese content of plant foliaqe t{ere sj'gnificantly
i.ncreased as a result of soaking seeds in di'fferent concen-
trations of studied micro-nutrlents and also trith increasing
the concentratiqn of them compared wrth the control. In
this regard the highest content of B, Zn and Mn r,as obtai'ned
in case of soaking seeds j.n the highest concentration of
each of them respectively. Obtarned results agree with
those found by Abed et al. (1988a) and Eid et al, t199I) on
garlic, Abo-S€dera et al. (1989) on cabbage and Shafshak
and Farag (1987) on spinach.

As for the effect of fertilization, the same data in
Table (3 e) proved that increasi.ng f ertili.zation level uP to
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tablc (ll): Bffcct of aoaking ae.dr 1a B, Zn or lln snd f,pI fcrtiLlzarlon
levcl on "agct.atj.rc arovth eh!ractcrs of tablc bccrs.

_-u2g/r99r
IIPT ltlcro- Plelt Frcsh Dry loor/
lcvals nrlricnts t:qft ucight/ rcight/ top

lcg/Fad.
planr plant

Coac. pF (cr) (s) (c) rarlo

Plent
lrBUt

(cr)

Frech Dry
rclght/ yerehr/
plaot plant(s) (e)

loot,/
top

ratlo

66
OL

N\zo. ()
N

oo !
tl

6

610 €

++

Control

lo0
B 200

400

250
2a 5OO

I 000

?50
l{a 50O

r000

1.26

1.26
t.28
1 .42

r .57
1.61
1 .40

1 .25
1.28
I .40

t aa

I .39
I .40

i .35
1.50
1.33

I .26
1 1n

I .50

32.2 139.9 15.4

34.O 165.1 18.3
36. r 190.0 ?1.6
38.9 209.9 22.6

35.0 180.0 18.9
39.3 200.0 33.0
36.7 185.3 20- s

36.0 175.1 18.3
39.0 I 95.2 20.6
t 2.O 2L4.8 22.8

33.2 130.0 14.3 1.30

35.0 170.4 18.4
37. 1 I 85.0 2r .2
40.3 215.0 2?.s

34.3 t75.2 18.4
r0. o 210.0 23.3
36.0 190.1 20.9

38.4 180.0 18.0
40. I 250.2 2L .3
43.0 220.3 22.8

G
b

Nd
-! lr

6E C
IJ :

-o O

++

Gontrol

100
B 200

400

250
Za 500

roo0

250
lln 500

I O00

I .30

1.35
t .38
I .40

I .40
1.63
I .38

1 .39
1.41
I.57

34.9 I 60. I 17 .7

38.3 200.0 22.8
41.0 2r5.0 24.9
45.1 240. l 28.0

39.0 205.0 23.7
43.0 245.0 28.1
37.0 220.o 24.2

38.8 19s.0 2t .2
13.2 230.0 26.6
66.0 250.0 ?7.5

36.O 165.0 18.1 1.35

37.2 205.0 23.5 1.3840.0 225.2 24.7 t.4046.1 250.0 28.0 1.40

38.3 200.1 22.O l.40
45.0 235.0 26.8 1.6060.0 zLO.2 23. 1 1 .611

et.2 205.0 22.t r.38
44.0 zOt .3 2 t' .3 I . oC
37.0 206.0 28.6 r -so

6cN
-L
oo
It

€5s{
+

!t
6llel

\lOrdtxt
I

!t
JI

I
NI
FI

I+l

Control

looB 200
400

2s0
Zo, 50O

I 000

l .25

1.40
I .50
1 .50

I .40
r.75
I.t 2

37.1 180.5 18.2

44.O 234.6 26.8
48.0 250.0 28.2
57.0 275.0 31.0

45.3 235.3 27.9
53.7 280.0 33.3
4!1 .0 25t .9 30.3

36.0 175.0 19.6 i.35
43.2 245.2 21 .6 1.40
47.0 265.0 29.6 i.50
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44. I 225.2 26.1 I .50
53.2 270.1 31.8 1.70
45.0 265.3 28.4 l-40

250 43.0 260.1 30.1 1.39 44.O 250.0 28.5 1.35lla 500 47.O 270.0 31.6 1.41 48.2 265.2 30.7 1.40lo00 51.0 290.00 33.9 1.60 52.1 295.1 34.2 1.60
L.S.D.rt0.05 0.I 3.9 0.4 I.S. O.1 6.5 0.Z It.S.
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?rb1c (2D): Effcct of soakisg accds in B, Zn or lln and Xpf
fcrtillzation lcvcl on toral altrogen, phoaphorus
end potaasiur co!ra!r (nfl100 g D,ll. ) of plaat
follagc.

9cesg
xPr Xl c ro-

autricDts
Coac.. ppr

1989/1990 1990/199r

PITPTI evels
kg/Fad.

!l
GI

t&l
\tordt
xt

IEIrt
Isl

NI
I+t

100
B 200

400

Control 3400

3570
3660
3780

147 g

I 530
16 2C
l7 30

r720
I 860
1 940

130 !500 3390

200 1560 3560
260 1600 3780
300 1750 3800

r20

190
250
290

210
260
360

320
360
390

340
400
500

oN
-A
do
!l

n1l'

+

250
500

I 000

250
500

250
500

I 000

250
500

z,
4190 200 1740
4870 23A 1860
4950 380 1470

{ 100
1.750
4980

3860 280
3900 320
&000 3so

3540 280 I 700 3490 300 t7 40
4700 320 lEto 4760 350 1820

t
t
I
I
t.l
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Trblc (31): Effccr of roakinS gccda 1n
fGrtlll16clon lcvel on B, Zn
plant foliage.
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the hrghest used one ' 16-'.5 Kq N + 49 '5 Kg P lo' + 12 Kg

K^ci Fad. red to t-"iiq"':'c'""i - 
tt;;-";- t"- a'' ?" and Mn

.6nttnt of pr ant 
- tJitc" aur rng both seasons of growth '

obt3ined resurts "il- "''^'f 
ar 

' 't-o^ 
th;e reported by Abed et

al. ( r988a) and Eh= "t 
' J' 

- 
t rgsrl--on gtittt and orabi et

;i. (1991) on carrot'

Regardrng the interactional effect' it is clear from

data recorded J,i iJi"--ll e ) 
- ^th;;- 

-irrespect r-ve or boron

content, which """'nJ 
.t:tttti'--uoln z; and Mn content

were srgnrf'"tnJii ii"ttt="o '"iin 
increasrng the concen-

tration of t"'o"-"i'"i;;;;; -d ;;; fttitrrzati-on lever ' rn

this reqard , tn j-'i'1"'*-"t--tot't"iltti"rr of B ' zn and Mn rn

orant f oriage '; 
";-b;;;ed due ; th" hlghest concentratron

Lsed of each of inJi' 
-i' t' ' 109-ee't 

'e 
' roloo pPl zn and 1000

ppm Mn combined ;il't[" nigntst'ievei of f ert !l izat ron '

Generallv, it coul4 bt :11*tded- 
that "19':': 

such condi'-

tlon of thrs t*p"t-it"n1 soakrng--Jeeas pre-sowlng rn 400ppm

B, 5oo ppm zn ";- 
ro0o pPm .In ' "na'-t-Jti'ii211111'witn 

45 ' sKs

N + 49.5Kq P zo5 +iillkeTro,trad'-may be recommended for good

vegetative growtt ''lli nignest cnemrcar composition'
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