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ABfiRACT

Tuo field axperinenta ue?e conCucted at the ecperznentaL
Farm of the Faeulty of Agtic. Eoshtohar, Zagaaig Unip.
during the uinten seasons of 1989 / L990 and 1990 / 199 1 to
study the effect of sook;-ng table beet seeds (leta !@-'
L. ) cv. Eanly t1,ot Red tgyptzan in different eotcentrations
of boron, zinc o" nanganeoe as ueLL as NFK fertiliaation on
tatcL gi.eld and its canFonents 4a ueLL as chenicaL conpo'
siti-on of plant raots.?bto,ined results shoued that totaL
yieLd and i,te eonponents expressed aa 4ve?tge ?oott ueight
?aats yietd per faddan and total gield pev faddan uete
stati.stically increased :,tith eoaking seeds in dif f etent
eoncent?atione af B, Zn o" lln aa Delb as i.ncreasing NFK-
fertiLieatian leveL. In this regard, soaking eeede in
nangavese at 1000 ppn for 24 hre. dnd NPK fertiTization at
the hi,gheet used Level (46.5 KC ! + 49.5 Kg lz0S + 72 .KgK,O/fad.) proved to be the effective t"eatnent i1z increasing
tfte yield and its c.onponents 4s weLL qa inproving the
quality of the beet roots.

rnTRoDUglIotl
The application of micro- and nacro-nutrients to the

vegetable crops proved to be of najor importance for in-
creasing vegetable crop produetion and improving its qual:.ty.

Using micro-nutri.ents in dj.fferent concentrations either
as seeds or cloves soaking (Gritsenko et al. , 1985 and
Sharabah and El-Tabbakh, 1985 on sugar beet; Abed et al.,
1988. on garlic) and/or foliar "pt"y 

(Erd et al., T:ggl-o"
qarlic; El-Kaf oury _9 *, I 1991 on onion; Orabr et aI . .

I99l on carrol ) rncreased tne roots and bulbs yreid -of Fuch
gtudied crops.

fn addition, Sharabash and El-Tabbakh (1985) on eugar
beet, Ab€d eg al. (1988) and Eid 9! al. {1991) on garlic

r _ _pornted out thaf applying micro-nutrients, i.e., zn, cu, Mn
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and B, at different concentrations either as seed or cloves
soaklng and/or as foliar spray increased tlre macro- and
mrcro-nutrients content rn plant buIbs. Positj.ve results on
total yreld and chemi.cal composition of plant bulbs and
roots due to NPK fertj.lizers soil addj.tion were obtarned by
some investigators (Abed et aI., 1988 and Abo-Sedera gt
-el. . 1991 on garlic, tO5lse6Era and Shafshak, 1990 ;;
garden beet; orabj. et al., 1991 on carrots).

Therefore, this study was conducted to elucidate the
ef f ect of seed soaking in B, Zn or ltln at di:f erent eoncen-
tratlons conbined with N, P and K fertilizers as sorl

..,..addition on yield and guality of garden beet roots.

XATERIALS IND IIEtrIIODS

This experiment was conducted at the Experimental Farm
of the Faculty of Agriculture, lloshtohor, Zagazig Universrtv
duri.ng the wlnter seasons of 1989/1990 and 1990/1991 to
study the efJect of soaki.ng seeds in difeerent cgncentration
of micro-nutrients (Boron, ZLnc or Itanganese) and soil
fertilization Hi,th NPK fertrlizers as well as their inter-
actign oD tgtal yreld and its components as well as tbe
chemical composition of garden beet (Beta vulgar:.s. L. ) cv.
Early FIat Red Egyptian. The soil of the experrmental farm
was clay loan in texture with ptl 7.1,1.5% organlc matter,
0.103% avaiLable N.2.74 ppm soluble P and 0.5 meq/L.K. The
used concentratlons of forementioned micro-nutrients were
as follows :
1. Drstilled water to act as control.
2. 100 , 200 and 400 ppn boron as borax salt.
3, 250, 500 and 1000 ppm zrnc as sulphate salt.
4. 25A, 500 and 1000 ppm m.rnganese as sulphate salt.

The used levels of nitrogen, phosphorus and potassium
fertilizer were as follows :
1. I5.5 K9 N + ]6.5 Ks pros + 24 Kg Kro/fad. (level,1).
2. 3I.0 Kg N + 33.0 Kg p2o5-+ 48 K9 Kro/tad. (level,2).
3. 46.5 Kq N + 49.5 Kg Pro, + 72 Kg Krolfad. (leveI,3).

Seeds were soaked for 24 hours 1n drfferent concen-
trations of agueou€ solutrons for studled m:.cro-nutrients
and the distill.ed $ater used as control. Seeds were sown rn
hrLls 10 cm apart at both sides of rrdges on October 28th
and November Znd durrng 1989 and 1990 seasons, respectrvelfl
Spl]'t plot deilqn wrLh four replicates hras adopted. ttre
fertilization t:'eatments were arranqed in the ma]'n p1ots,
while, the nicro-nutrients treatments were drstributed
randogly in the sub-pJ,ots. The sub-plot area was about
I0.5m' (I/400 faC. ). Each experLrnentai plot rncluded f1ve
rrdges 3m long and 70 cm wide. Four rrdges were planted and
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one was left as a border to Prevent the drscharge of ferti-
Itzers from any plot to adjacent one'

calc ium nltrate ( 15. 5% N ) , calclum suPerphosphate ( 16 . 5%

P^o- ) and potassl.um sulphate (48% K"o) fert:.ltzers were
u6.d as sources of nrtrogen, phosp6orus and potasslum,
respectivel!z.Thearnountsof:ertllizersweredrvrdedrnto
two egual plrtions. The first was added after thinnlng the
ff.ot", i.;., 21 days fron seed sowing, and the second one

iaOea three weeks later. Other agrrcultural practlces were
carried out as comrnonly followed ln the dlstrl-Ct. At narket-
able stage, 70 days afier sowrng,plants of each experimental
plot were pulled ip and the following data,rere recorded.

1. yield and its components: Ten plants as a rePresentative
sarnple from eacL experimental plot were taken for
measuring ptant root t{eight (g). Meanwhile, all plants
that pufieO up from each experimental .,Pf-o! were used
for calculating total root y:'eld (ton/fad.) and tota}
yield of Plants (ton/fad. ).

2. chemical constituents of roots were assayed 1n the oven
dry matter as foLlotrs:
a-Totalnitroqen,Phosphorusandpotassiumweredeter-
minedaccording-to.themethdsdescribedbyPregl!I94!i,
Murphy ana nieiy (1962) and Brown and Lilleland (1946)

for nitrogen, phosphorus and potassi'ufl respectively'
b-Boron,zincandmatrgan€senereassayed.followrng
th€ method deseribed by Chapman and Pratt (196I)'

c.Reducing,non.rducingandtotalsugarsweredgter-
rnined according to the melnoa described by Morell (1941)

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

REST LTS Al{D Drscttsslotl
1^ Total vield and its corpoaents

DatapregentedinTable(1A)shogtheeffectofsoaking
seeds of garden beet pre-sowing rn different concentratlons
of boron , zj;nc or mangangse as rell a9 NPK fertilization
level on the total yierd and it,8 conponents. such data
revealed that total yield and its components expressed as
root weight per ptant, total root yleld and total yield of
plants pir tadda; rere signrflcantty increased -as a result
ie soaXing seeds in boron, zinc or manganese solutions irith
its diffarent uaed concentrations conparid Hith the control.
In this respect, the highest used concentration of boron or
manganese anA ine medium concentration of, zj,nc reflected
the maximum increase in studied characters. lloreover,
manganese was suferior in this regard during .both seasons
ot ifris study, these results are conf,irmed by those obtained



737 EgW. J- APPI. Scr..., I (72) 1997

by cri.tsenko et 9!-. (r985) and sharabash and E1-Tabbakh
( 1985 ) on susar 5-Cet; Abed g! gl* ( lggg ) and E1d et al .(1991) on garlic; El-Kafoury et if. (1991) on onron-- endorabi et al. (r991) on carrot. As for the effect of NpKfertilization, data in Table (1A) indicate that there wasa signif,icant increase in root welght per plant and rootyield and total yreld per faddan by the different levelsused of NPK fertillzation. In this regard, the max:.mum
i.ncrements hrere connected with the highest used lever ofNPK-fertil:.zers (46.5 Ks N + 49.5 Kg prO. + 72 Kg K.O/lad.)
compared wrth the other used Ievels.'S'uch results.may be

- due to the rore of NpK nutrient elements in rncreasing the
c,*; meristematrc activtty of plant tissues. resulting in the'"ffi3 increment rn plant grohrth ( as shown in Table lL, in the
*. f :.rst part of thls work ) and consequently, increments int; yrero and rts components r,ere obtained as a resurt of such'-4a., treatment.

Obtained results are gorng with those reported by Abedet ar. (1988) and Abo-sedera and shafshak (1990) on !ardenbeet and Orabi et al. (f99I) on carrots.

itrj

'-,t+

As for the interacti.onal effect of both micro-nutrients
concentration and NPK fertirizers 1evel, it is evident fromdata in Tabi.e (lB) that average root weight, root yreld andtotal yield per faddan htere rmproved with increasing theccncentration of any of the used micro-nutrients and NpKfertlLizatlon leve1. In th:,s regard, soaki.ng seeds prior to
sowing ln l.rn at 1.000 ppm , combrned Hrth NpK f erti.l izers assorl addition at the hrghest used leve1 (46.5 Kg N + 49.5Kg
PZOS + .72 Kg KrO/ f ad. I could be reeommended f or obtarnrng
the"maximum yrefd o: tabie beet under such conditions.
Z. Chenical constituents of qlant roots

It is obvtous from data shown in Tables (2,3 & 4A) thatdetermined *acro-nutrients expressed as total n:.troqen,phosphorus and potassium contents ol plant rgots and mrcro-nutri-ents expressed as boron, zinc and nanganese as well asreducing, non-reduclng and total sugar contents were post.-trvely affec:ed with increasing the nicro-nutrients concen-tration. In this respect, the highest concentration (400,
1099 or 1000 ppm) of boron, zrnc or manganese respectivelyrefLected the hrghest signj.ficant values of macro_ andmicro-nutrients. l.leannhile, medi.un concentration, i. e. , 200ppm of boron refl.ected maximum contents of sugars in plantroots. The enhancing effect of micro-nutrients seed soaking
r^,as also reported by sharabash and El-Tabbakh ( 1gg5 ) onsugar beet, Abed et
garl-ic.

Coneerning the
data ].n Tables (2,3 &

al. ( 1988 ) and Eid et al. ( L99l ) on

NpK fe:'tilizers soil addrtron e:fect,
4A) showed clearly that macro-nutrients
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tablc (lg): Effcct of solking cecds 1n B, Zt or lln and !{PK

fcrtilizsrron lcvel or tl,cld lnd 1!s coEponents of
tablc becr plants.

Seasons 1969/1990 1990/1991
FertilizEtion Iicro- Root Rooc Tocal Root Root Toral
levcls outricnrs veiSht/ ytald/ tield/ rcighr/ yteLd/ yield/

conccnrrat- plant faddan faddan planc faddgn faddan
(lcglfaddan) loas (ppa) (e) (?on) (Ton) (e) (Ton) (Ton)

Control 0 78.1 6.260 11.20 73.5 5.866 10.40

a

lln

EI
ct
tl
6t

\l
Or
NI

xl
I

ol
TI

Ior
.l

N'
tsl
+

at zL
Idl 6Q

ot J!
>t
ot 66
':t.. 6O

+

100 91.9 7.376
B 200 106.7 8.550

400 123.2 9.882

13.20 97.O 7.77r 13.60
15.20 107.6 8.610 14.80
16.80 1:5.4 10.033 7t-.2O

250 109.9
50fi 123.4

lo00 107.9

8.8@ 14.40 100.5 8.043
9.812 16.00 126.0 10.080
8.633 14.80 108.5 8.686

14.oo
16.80
15 .20

zto 97,? 7.778 14.00 100.4 8.047 14.40
500 109.5 E.775 15.6C 115.9 9.276 16.40

10trt 125.t 10.033 17.2C 133-0 10.560 17^60

I
I
I
Icl

6l
EI
!t
atql

.. 6\l
Hl C Ol
HINNI

| -& ! I
4tlgt Oo tl
>t !: J I
lut I
-ll-oNtoc Ft

+ +r

Controi O 9O.4

i00 114.9
B Xc,J t2t .7

4F-, 140.0

2t0 119.5
7-a 5m 151.8

1000 L27.6

l5c 113.4
lln 5f{t 134.6

100t t52.7

7.210 12.80

9.286 16.0O
9.983 17.20

lt.2@ 19.20

9.567 16.40
12.155 r9.60
10.215 17.60

9.076 15.60
10.786 18.40
13.000 20.00

94.8 7.583 13.20

118.9 9.518 16.40
131.3 10.500 18.00
145.8 11.700 20.00

116.7 9.300 16.00
144.6 U.56S 18.80
LU,5 9.800 16.80

118,9 9.518 16.40
140.0 11.200 19.20
156.0 12.480 20.80

Coatrol C 10O.O 8.023 14.40 100.5 8.043 14.00
c
€

!

G

- () cr
HtNdl
61 -A ! I
Hll

t 6o ot
-r J: I I
orl>t 66 o I
0t .. .l
-:l |oo N I€{ F I

I

137.1 10.967 18.80
150.0 12.000 20.00
165.0 13.200 22.00

I0t
B 2U'

40c

142.9 11.430 19.60
1s9.0 t2.724 zL.?0
171.0 13.680 22.80

18.00
2i.60
19.60

7n
25t,t 137.0 10.967 18.80 135.0 lC"8m
500 178.2 14.255 ?2.40 170.0 13.6S

IOOC 149.6 12.000 24.40 142.9 11.433

Xn
250 151.2 12.102 20.80 143.6 11.490 20.00
500 157.9 12.662 2r.60 154.7 12.370 2t.20

1000 178.5 14.338 23.30 181.5 14.523 23.6A

4.3 0.375 0.263 4.4 0.281 0.258L.S.D. at 0.O5
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teblc (2!): Effect of goakiog sceds in B' Zn or !{n and

XP( fertrlizarton lcrels on l{, P and I content
(rei 100 I D.g.) of plan: roota.

ggeesre----- ------ r2g2l!2?q--------- r99A/199!--
Ferrllizacion F.1ero-
levels
(kg/ faddan)

nucrients l{ P

concenEraiion
( ppa)

EI
6l!l
€l
ol

\tor
d!xt

Ist
5l

Ier
{l
NI

Control 0 2780 60 2A40 50 1390

3090 110 1500
3191 150 1720
3320 180 l84C

to0
200
400

500
1000

500
1000

7^

Hn

33&0 140
3380 210
3460 250

3900 120
4280 170
4360 190

3080 200
3500 240
3920 260

2260
2360
2430

22fr
)t6
24@

28SO

11an

3320
3720

3820
4220
4280

3000
J44U
3810

7a

lln

180
234
260

1e0
220
240

230
290
330

160 2600
190 23ZO
200 2660

22A 2420
260 2500
300 2720

3460
33?0
3620

3970
4520
4674

3220
3670
3940

0

100
200
400

250
500

1000
Zn

ttt

3120 120
3160 160
3240 t80

3724 110
4000 120
4120 140

1400

1540
1760
1890

6o
Hlz&

I

-l ol0l::

?l n -
6 \at

2loo 3680 r00 2000
2180 3960 140 2100
22ffi 4180 160 22lA

2900 170 210c
3240 200 227A
3590 260 246C)

2824
31 80
3320

150 ?140
tso L2@
zto 2320++

o
Hl- a

loa

il ..
or". Y

no

g. t
ct

!l
€t
6l

\l
ot*t
xt

IBI
JI

I<tr
€l
NI

Control 80 1500

150 t7l0
2N 1960
246 2000

130
150
i70

180
2r0
260

8ZA 700

100
200
400

250
500

lo00

tm
5il.l

lm0

1600

1680
1900
l98tl

2L40
2310
2520

2300
2450
2600++

Cpncrol

B

3480
3620
3790

/.O80
4470
4710

3274
3610
4100

7770

1870
2080
2170

2280
2460
2620

2470
2590
2800

2930 1?0 l?30 2980 1r0
cl
€l

!l
!l
3t

\l
ot
NI

YI
I

aot
JI

Ior
.l

dl
FI

170 1840
zto 2140
230 2190

tslzr
I

-laoOll J

-11 .
\Oo€€ 250

50c
r000

L.S.D. et 0.05 t4J >t 231 90ib72
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leblc (38): tffecc of soaking sceds in B. Zn ar f{n and iip(
fcrttllzation Lcvels on B, Zn and }{n content'
(PPl) ln Plant roocs.

!eeeere----- ----!9C91!994-________-_ r99gl!991_-_
F.rtil,lzarion l{lcro-
lcvels nqtrLetrts B 78 l{n B Zn l.h

cooccn!ratlong
(kg/fadden) (ppr)

Control 0 8 38 20 7 3t t8

10 115
13 t24
15 148

Coltrol 0 10 17

100 26 6
B 200 29 7E

400 30 9l

250 t2 t32
7^ 5OO 15 151

10m 17 162

Control. 0 l3

L.S.D. at 0.05

7.tg

24
26
29

28
30
34

46
48
5l

5t
67
82

120
1,30
r50

7t
84
97

22 21
24 27
26 30

26 11
29 14
32 16

/€ L2
50 1r
54 l8

100
200
100
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expressed as total ni.trogen, phosphorus and potasslum
contents of roots and micropnutrients expressed as B, zn
and l{n as we}l as sugars expressed as reduc1n9, non-reduclng
and total sugars were positrvely affected steadL:' wrth
increasrng the NPK fertilizers level up to the hrqhest usei
one (46.5 Kg N + 49.5 Kg P?Oq + 72 Kg RrO/fad-). The favour-
able effect of NPK fert:.1'rz-ation on ificreasing the macro-
and micro-nutrrents contents in the roots may be due to the
increasing of plant growth and consequently the need and
uptake of such nutrients. This, in turn, activate the plant
mltaOolism whi.ch led to the synthesis of sugars, that takes
part in the formation of betadin pigment in the beet roots.
lirmilar results were reported by Abed et al. (1988) and
Abo-sedera et aI. (1.99I) on 9arlic, Abo-sedera and shafshak
(1990) on garden beet and Orabi et aI. (1991) on carrots.

As for the i.nteractional effect of NPK fertilizers
level and rnicro-nutrlent treatBents, it seems from data ln
Tables (2,3 & 48) that the contents of macro-nutrients (N.
P and K ) and m j.cro-nutrients ( B, ?n and Mn ) arld total sugar
(reducing and non-reducing sugars ) were srgnificantly
increased wrth lncreasing NPK fertilization Ievel and
micro-nutrients concentrati.on. This was true during the two
seasons of growth.

In this reapect, the maximum increments of m$o-nutrients
(N, P and K) and nicro-nutrients (8, Zn and.Un) as well ai
total g|.rJars (reducing and nOn-reducing sugars) were obtaineci
rn plants fertllized with the hi.ghest used level of fertr-
Irzirs (46.5 Kq N + 49.5 Kg P"Q. + 72 Kg Kra/!ad-) with1n
seed soaking in micro-nutrient3'solutions of'B at 200 Ppm,
Zn at 1000 PPm or lln at 1000 PPm-

Generally, it could be c-oncluded that soakinq seeds of
table beet in manganese at 1000 ppm vlithin NPK fertiiLzatlon
at the hrghest used level proved to be the most effect:.ve
treatment in i.ncreasing yield and its components as weil as
root quality.
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