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ABSTRACT

Two field exreriments were conducted at the experimental
Farm of the Faculty of Agric. Moshtchor, 2agaaig Univ.
during the winter seasons of 1989/1990 and 1980/1991 to
study the effect of soaking table beet seeds (Beta vulgar:is,
L.) ecv. Early Flat Red Egyptian in different concentraticns
of boron, zinc or manganese as well as NFK fertilization on
total yield and its components as well as chemical compo-
sition of plant poots. Obtained results showed that total
yield and 1ite components exrressed as average root, weight
roots yield rer faddan and total ytield per faddan were
statistically increased with soaking seeds 1in different
concentrations of B, Zn or Mn as well- as 1increasing NEK-
fertilization level. In this regard, soaking seeds 1in
manganese at 1000 ppm for 24 hrs. and NPK fertiliazation at
the highest used level (46.5 Kg N + 49.5 Kg P 05 + 72 Kg
X,0/fad.) proved to be the effective treatment iR increasing
the yield and its components as well as improving the
quality of the beet roots.

INTRODUCTION

The application of micro- and macro-nutrients to the
vegetable crops proved to be of major importance for in-
creasing vegetable crop production and improving its guality.

Using micro-nutrients in different 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 spray (Eid et al., T?@f—bn
qar11C° El- Kafourylig; al., 1991 on onion; "~ Oorabi et al.
1991 on carrot) incfeased the roots and bulbs yield of such
studied crops.

In addition, Sharabash and El-Tabbakh (1985) on sugar
beet, Abed et al (1988) and Eid et al. (1991) on garlic
901nted out thaf . applying mlcro-nutrlents i.e., Z2n, Cu, Mn
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and B, at different concentrations either as seed or cloves
soaking and/or as foliar spray increased the macro- and
micro-nutrients content in plant bulbs. Positive results on
total yield and chemical composition of plant bulbs and
roots due to NPK fertilizers soil addition were obtained by
some investigators (Abed et al., 1988 and Abo-Sedera et
al., 1991 on garlic, Abo-Sedera and Shafshak, 1950 on
garden beet; Orabi et al., 1991 on carrots).

Therefore, this study was conducted to elucidate the
effect of seed socaking in B, 2Zn or Mn at different concen-
trations combined with N, P and K fertilizers as soil
.addition on yield and quality of garden beet roots.

e

MATERIALS AND METHODS

This experiment was conducted at the Experimental Farm
**“of the Faculty of Agriculture, Moshtohor, Zagazig University
“'during the winter seasons of 1989/1990 and 1990/1991 to
study the effect of socaking seeds in different concentration
of micro-nutrients (Boron, 2inc or Manganese) and soil
fertilization with NPK fertilizers as well as their inter-
action on total yield and its components as well as the
chemical composition of garden beet {(Beta vulgaris, L.) cv.
Early Flat Red Egyptian. The soil of the experimental farm
was clay loam in texture with pH 7.7, 1.5% organic matter,
0.103% available N, 2.74 ppm soluble P and 0.5 meq/L.K. The
used concentrations of forementioned micro-nutrients were
as follows :
1. Distilled water to act as control.
2. 100, 200 and 400 ppm boron as borax salt.
“ 3, 250, 500 and 1000 ppm zinc as sulphate sailt.
“"4. 250, 500 and 1000 ppm manganese as sulphate salt.

The used levels of nitrogen, phosphorus and potassium
fertilizer were as follows :
1. 15.5 Kg N + 16.5 Kg P,0q

2. 31.0 Kg N + 33.0 Kg PZO5
3. 46.5 Kg N + 49.5 Kg PZOS

Seeds were soaked for 24 hours in different concen-
trations of agueous solutions for studied micro-nutrients
and the distilled water used as control. Seeds were sown 1n
hills 10 em apart at both sides of ridges on October 28th
and November 2nd during 1989 and 1990 seasons, respectively.
Split plot design with four replicates was adopted. The
fertilization treatments were arranged in the main plots,
while, the micro-nutrients treatments were distributed
randoQIy in the sub-plots. The sub-plot area was about
10.5m (1/400 fad.). Each experimental plot included £five
ridges 3m long and 70 cm wide. Four ridges were planted and

+ 24 Kg KZO/fad. (level, l).
+ 48 Kg KZO/fad. (level, 2).
+ 72 Kg KZO/fad. (level 3).
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one was left as a border to prevent the discharge of ferti-
lizers from any plot to adjacent one.

Calcium nitrate (15.5% N), calcium superphosphate (16.5%
P.O0.) and potassium sulphate (48% K 0) fertilizers were
ugeé as sources of nitrogen, phospifiorus and potassium,
respectively. The amounts of fertilizers were divided 1into
two equal portions. The £first was added after thinning the
plants, i.e., 21 days from seed sowing, and the second one
added three weeks later. Other agricultural practices were
carried out as commonly followed in the district. At market-
able stage, 70 days after sowing,plants of each experimental
plot were pulled up and the following data were recorded.

1. vYield and its components: Ten plants as a representative
sample from each experimental plot were taken for
measuring plant root weight (g). Meanwhile, all plants
that pulled up from each experimental plot were used
for calculating total root yield (ton/fad.) and total
yield of plants (ton/fad.).

2. Chemical constituents of roots were assayed in the oven
dry matter as follows :
a- Total nitrogen, phosphorus and potassium were deter-
mined according to the methods described by Pregl (1945},
Murphy and Riely (1962) and Brown and tilleland (1946)
for nitrogen, phosphorus and potassium respectively.

b- Boron, zinc and manganese were assayed: following
the method described by Chapman and Pratt (1961).

c- Reducing, non-reducing and total sugars were deter-
mined according to the method described by Morell (1941)

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

RESULTS AND DISCUSSION
1. Total yield and its components

Data presented in Table (1a) show the effect of soaking
seeds of garden beet pre-sowing in different concentrations
of boron, zinc or manganese as well as NPK fertilization
level on the total vyield and its components. Such data
revealed that total yield and its components expressed as
root weight per plant, total root vield and total yield of
plants per faddan were significantly increased as a result
of soaking seeds in boron, zinc Or manganese solutions with
its different used concentrations compared with the control.
In this respect, the highest used concentration of boron or
manganese and the medium concentration of zinc reflected
the maximum increase in studied characters. Moreover,
manganese was superior in this regard during both seasons
of this study. These results are confirmed by those obtained
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by Gritsenkc et al. (1985) and Sharabash and El-Tabbakh
(1985) on sugar beet; Abed et al. (1988) and Eid et al.
{1991) on garlic; El-Kafoury et al. (1991) on onion “&ind
Orabi et al. (19%1) on carrot. As for the effect of NPK
fertilization, data in Table (1lA) indicate that there was
a significant increase in root weight per plant and root
yield and total yield per faddan by the different levels
used of NPK fertilization. In this regard, the maximum
increments were connected with the highest used level of
NPK-fertilizers (46.5 Kg N + 49.5 Kg P,O. + 72 Kg K.,O/fad.)
compared with the other used levels. “Stch results may be
- due to the role of NPK nutrient elements in increasing the
meristematic activity of plant tissues, resulting in the
increment in plant growth (as shown in Table 14, in the
first part of this work) and consequently, increments in
yield and its components were obtained as a result of such
treatment.

Obtained results are going with those reported by Abed
et al. (1988) and Abo-Sedera and Shafshak (1990) on garden
beet and Orabi et al. (1991) on carrots.

As for the interactional effect of both micro-nutrients
concentration and NPK fertilizers level, it is evident from
data in Table (1B) that average root weight, root yvield and
total yield per faddan were improved with increasing the
concentration of any of the used micro-nutrients and NPK
fertilization level. In this regard, soaking seeds prior to
sowing in Mn at 1000 ppm, combined with NPK fertilizers as
soil addition at the highest used level (46.5 Kg N + 49.5Kg
P Os + 72 Kg K,0/fad.) could be recommended for obtaining
t%e maximum yief% of table beet under such conditions.

2. Chemical constituents of plant roots

It is obvious from data shown in Tables (2,3 & 4A) that
determined macro-nutrients expressed as total nitrogen,
phosphorus and potassium contents of plant roots and micro-
nutrients expressed as boron, zinc and manganese as well as
reducing, non-reducing and total sugar contents were posi-
tively affected with increasing the micro-nutrients concen-
tration. In this respect, the highest concentration (400,
1000 or 1000 ppm) of boron, zin¢ or manganese respectively
reflected the highest significant values of macro- and
micro-nutrients. Meanwhile, medium concentration, i.e., 200
ppm of boron reflected maximum contents of sugars in plant
roots. The enhancing effect of micro-nutrients seed soaking
was also reported by Sharabash and El-Tabbakh (1985) on
sugar beet, Abed et al. (1988) and Eid et al. (1991) on
garlic.

Concerning the NPK fertilizers soil addition effect,
data in Tables (2,3 & 4A) showed clearly that macro-nutrients
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Table (1B): Effect of soaking seeds in B, 2n or Mn and NPX
fertilization level on yield and its components of

table beet plants,

Seasons 1989/1990 1990/1991
Fertilization Micro- Root Root Total Root Root Total
levels ‘autrients weight/ yieid/ yield/ weight/ yield/ yield/
concentrat-— plant faddan faddan plant faddan faddan
(kg/faddan) ions (ppm) (g) (Ton; (Ton) (g) (Ton) (Ton)

Control O 78.1 6.260 11.20 73.3 5.866 10.40

I
1]
1
= 100 91.9 7.376 13.20 97.0 7.771 12,60
! B 200 106.7 8.550 15.20 107.6  8.610  14.80
R 400 123.2 9.882 16.80 125.4 10.033  17.20
wy
. e.ey 250 109.9  8.800 14.40 100.5  8.043  14.00
Cnozme w1} 2Zn s00  123.4 9.872 16.00 126,0 10.080  16.80
: o wew el 1000 107.9 8.633 14.80 108.5  8.686  15.20
O XX X
e oo 250 97.2 7.778 14.00 100.4  8.047  14.40
RN ) 500 109.5 8.775 15.6C 115.9 9,276  16.40
AL 1006 125.4  10.033 17.20 132.0 10.560  17.60
, Contrel 0 90.4 7.240 12.80 9.8  7.583 3.20
[}
: 100 114.9 9.286 16.00 118.9  9.518 16,40
- ] 00 124.7 9.983 17.20 131.3 10.500  18.00
T 400 140.0  11.200 19.20 145.8 11,700  20.00
=t
W el 25 119.6 $.567 16.40 116.7  9.300  16.00
= c ol Zn 560 151.8  12.155 19.60 144.6 11.56  18.80
Pz 1000 127.6  10.215 17.60 122.5 9.800  16.80
o ww ol
ok 250 113.4 9.076 15.60 118.9  9.518  16.40
S e nl Ma 500  134.6  10.786 18,40 140.0 11.200  19.20
N 1000 152.7  12.000 20.00 156.0 12.480  20.80
1 Comtrol ¢ 100.0 8.023 14.40 100.5  8.043  14.00
[
! 10¢ 137.1  10.967 18.80 142.9 11,430  19.60
<! B 200 150.0  12.000 20.00 159.0 12.720 21,20
Z 40C  165.0  13.200 22.00 171.0 13.680  22.80
Uala |
o SN S 256 137.0  10.967 18.80 135.0 10.800  18.00
mmS ML gg 500 178.2  14.255 22.40 170.0 13.600  21.60
| We oot 100C  149.6  12.000 20.40 142.9 11.433  19.60
- X X ;
L
Han ol 250  151.2 12,102 20.80 143.6 11.490  20.00
oS N Ma S0 157.9  12.662 21.60 154.7 12,370  21.20
Y s 1000 178.5  14.338 23.30 181.5 14.523  23.60

L.S.D. at 0.05 4.3 0.375 0.263 4.4 0.281 0.258
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Lt Table (2B): Effect of soaking seeds in B, Zn or Mn and
NP fertilization levels on N, P and K content
(mg/100 g D.W,) of plant roots.

Seasons 1989/1990 1990/1991
Fertilization Micro-
levels nutrients N P X N P | 4
(kg/faddan) concentration
(ppm)
Control O 2780 60 1400 2840 50 1390
e !
! 100 3120 120 1540 090 110 1500
e! B 200 3160 160 1760 3191 150 1720
all 400 3240 180 1890 3320 180 1840
o C
AN 250 3720 110 2100 3680 100 2000
) i Zn 500 4000 120 2180 3940 140 2100
o 222 1000 4120 140 2290 4180 160 2210
t
']
e 250 2820 150 2140 2000 170 2100
nes! Mn 500 3180 190 2200 3240 200 2270
P 1000 3520 240 2320 3590 260 2460
) Control O 2800 80 1500 2920 70 1600
=1
< 100 3270 150 1710 3340 140 1680
- B 200 3320 200 1960 3380 210 1900
o 400 3720 240 2000 3460 250 1980
S Ot
o e 250 3820 130 2260 3900 120 2140
fall !
| o w o0 Zn 500 4220 150 2360 4280 170 2310
X X X 1000 4280 170 2430 4360 190 2520
e e el
S e o 250 3000 180 2230 3080 200 2300
I PV Mn 500 3440 210 2290 3500 240 2450
. o+ 1000 3810 260 2460 3920 260 2600
el Control O 2930 120 1730 2980 110 1770
L
z! 100 3460 170 1840 3480 180 1870
@ B 200 3520 210 2140 3620 230 2080
. ne 400 3620 250 2190 3790 260 2170
old S,8.
ol 250 3970 160 2400 4080 190 2280
- e w0 Zn 500 4520 190 2520 4470 220 2460
MRS 1000 4670 2 2660 4710 240 2620
Sn e
< o el 250 3220 220 2420 3270 230 2470
s e~ Mn S0C 3670 280 2500 3610 290 2590
+ + 1000 3040 300 2720 4100 330 2800

L.S.D. at 0.05 743 57 237 72 26 2
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Table (3B): Effect of soaking seeds in B, Zn or Mn and N¥PX
fertilization 1levels on 8, 2r and Mn content
(ppm) in plant roots.

Seasons 1989/1990 1990/1991___
Fertilization Micro~
levels nutrients B Za Mn B Zn Mn
concentrations
(kg/faddan) (ppm)
Control 0 8 38 20 7 34 18
=1
2. 100 2 56 22 24 51 2
<1 B 200 2% 63 24 27 67 26
P 0 27 80 26 30 82 29
o~
SN 2350 10 115 26 11 120 28
0 Zn 500 13 124 29 14 130 30
;:;3 2 : ;'i 1000 15 148 32 16 150 3%
e S 25% 11 68 48 12 71 46
2-3 Mn 500 14 87 50 14 84 48
+ o, 1000 17 95 54 18 97 sS4
Control 0 10 47 2% 9 4 22
s 4
< 1000 26 66 25 28 62 28
2! B 200 29 78 27 32 74 30
w 400 30 91 33 35 93 36
- oS
- I N 250 12 132 3 13 136 33
P ! Zn 500 1S 151 35 17 148 36
o % X 1000 17 162 41 19 164 40
-g: [ - B ] :
R 250 13 76 42 16 78 49
™ - Mn 500 16 95 55 18 104 53
. + 1000 18 102 59 20 108 58
Control 0 13 64 28 14 67 24
[
= 100 30 72 3 33 76 32
o 0 B 200 3% 8 35 a7 89 37
. i 400 36 110 38 a1 115 40
S NS
- 2 Qe 3 | 250 15 160 37 18 155 36
- a0 o) Zn S00 17 176 40 20 172 39
9w 1000 20 181 44 22 178 43
N n O
e ol 250 14 8 56 19 86 S4
T~ Mn 500 18 100 &0 21 110 62
+ o+ 1000 21 110 64 23 115 66

-
.
[7:]

L.S.D. at 0.05 2 5 N.S 26 N.S
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Table (4B): Effect of 1interaction between soaking seeds
in B, Zn or Mn and NPK fertilization levels on
sugars content (g/100 g D.W.) of table beet
roots.
Seasons 1989/1990 1990/1991
Fertilization Micro~ Reducing g::;;cin Tatal Reducing .:::;c in Total
nutrients 8 8
levels concentrat— sugar spgar sugar  sugar sugar sugar
(kg/faddan) ions (ppm)
{ Comtrol 0  0.70 6.32 7.02  0.64 6.32 6.96
s 1
-\ 100 0.40  4.86  5.24 0.43 4.71 5.14
s B 200 0.60 7.48 8.08 0.59 7.37 7.96
! 400  0.31 4.31 4.62  0.31 4.19 4.50
(= -]
o 250  0.74 10.54 11.28 0.79 10.58 11.37
o e m wl 20 500 0.96 11.18 12.14 0.99 11.25 12.24
U % x 1000 1.22 11.88 13.10 1.21 12.02 13.23
Wn N O : i
R 25  1.10 1.77 8.88 1.15 7.74 9.89
- =N M 500 1.30 9.73  11.03 1.38 9.82 11.20
. o 1000 1.43  13.17 14,60 1.52 13.05 14.57
.| Control 0  0.92 9.68 10.60 0.9 9.67 10.61
L]
2! 100  0.54 6.03 6.57 0.59 5.74 6.33
@i B 200 0,75 8.45 9.20 0.73 8.39 9.12
nat 400  0.39 5.51 5.90 0.41 5.48 5.69
(=~
- oA 250 1,15 10.93 12.08 1.09  11.05  12.14
™ % w ) 2n 500 1.25 12,81 14.06 1,27 12.92 14.19
I 1000 1.33  13.54 14.87 1.38 13.64 15.02
» O O Q|
I+ DR 250 1.40  10.42 11.82 1.38 9.87 11.25
™Sl M 500 1.48 12,02  13.50 1.60 11.86 13.46
+ o+ 1000 1.61 13.81 15.42 1.72 13.92 15.64
e, Control 1.11  10.82 11.93 1.13 10.54 11.67
o}
s 100 0.63 8.66 9.29 0,71 7.79 8.50
S B 200 0.86 10.50 11.36 0.88 10.00 10.88
- n= 1 400  0.53 7.3 7.87  0.55 7.26 7.79
(] o O\
L ] ™~ o
- E 2%  1.30  11.86  13.16 1.29 12.09 13.38
~ o o i 2n 500 l.41 13.88 15.39 1.45 13.97 15.42
o x 1000 1.50 14.39  15.89 1.55 14.53 16.08
Haen e
©° o o 250 1.58 12.35 13.93 1.56 12.31 13.87
T e~ M 500  1.67 13,23  14.90 1,71 13.25 14.96
+ o+ 1000 1.82 14.09 15.91 1.88 14.29 16.17
L.S.D. at 0.05 0.09 0.38  0.45 0.08 0.45 0.46

n

i
3
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expressed as total nitrogen, phosphorus and potassium
contents of roots and micropnutrients expressed as B, Zn
and Mn as well as sugars expressed as reducing, non-reducing
and total sugars were positively affected steadly with
increasing the NPK fertilizers level up to the highest used
one (46.5 Kg N + 49.5 Kg P,O0. + 72 Kg K,0/fad.). The favour-
able effect of NPK fertilization on igcreasing the macro-
and micro-nutrients 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
metabolism which led to the synthesis of sugars, that takes
part in the formation of betadin pigment in the beet roots.
Similar results were reported by BAbed et al. (1988) and
Abo-Sedera et al. (1991) on garlic, Abo-Sedera and Shafshak
(1990) on garden beet and Orabi et al. (1991) on carrots.

As for the interactional effect of NPK fertilizers
level and micro-nutrient treatments, it seems from data in
Tables (2,3 & 4B) that the contents of macro-nutrients (N,
P and K) and micro-nutrients (B, 2n and Mn) and total sugar
(reducing and non-reducing ‘sugars) were significantlvy
increased with increasing NPK fertilization level and
micro-nutrients concentration. This was true during the two
seasons of growth.

In this respect, the maximum increments of macro-nutrients
(N, P and K) and micro-nutrients (B, 2n and Mn) as well as
total suwars (reducing and nen-reducing sugars) were oObtained
in plants fertilized with the highest used level of ferti-
lizers (46.5 Kg N + 49.5 Kg P,O. + 72 Kg K,0/fad.) within
seed soaking in micro-nutrient® Solutions of"B at 200 ppm,
Zn at 1000 ppm or Mn at 1000 ppm.

Generally, it could be concluded that soaking seeds of
table beet in manganese at 1000 ppm within NPK fertilization
at the highest used level proved to be the most effective
treatment in increasing yield and its components as well as
root guality.
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