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ABSTRACT

Two field experiments were carried out at Sakha Agricultural Research

Station Farm during the two successive winter seasons of 2004 and 2005 using

sugar beet (Beta vulgares) to asses the effects of seedling methods, phosphorus

fertilizer management and spraying w.th some nutrients on the yield. Split spht plot
design was used with four replicates. The plot area was 27 m?. The main plots were
assigned to two seedling methods 1- manual seedling, and 2- mechanicai seedhng.

The sub plots were assigned to two regimes for phosphorus fertilizer application 1-

application of the recommended phosphorus fertilizer as one dose before the

seedling and 2- application of the phosphorus as two equal doses, the first before the
seedling and the second one month after sowing. The sub sub plots ware assigred
to four nutrient spraying 1- water as control, 2- magnesium (300 mg L") as MgSQ,,

3- boren, as boric acid and 4- boron + magnesium.

The oblained results can be summarized as follows:

1. The manual seedling gave higher root yield than the mechanical seedling, but the
differences were not significant.

2. The highest top yield was obtained with the mechanical seedling. The increases
were slatistically highly significant,

3. The highest sugar percent was recorded with the manual seedling method and
the increases were highly significant.

4. Splitting the phosphorus fertilizer caused insignificant increase in the root yield
and significantly decrease in the top yieid.

5. Spraying with boron significantly increased the root yield in the first season and
highly significant in the second season. Meanwhile, spraying with MgSO.
reduced the root yield and increased top yields in both seasons.

6. Splitting the phosphorus fertilizer significantly reduced Na% in the juice and
insignificant reduce of K% in the juice.

INTRODUCTION

Sugar beet is becoming an important crop as a source of sugar,
because it grows well in the new reclaimed soils, mature in shon period
compared to sugar cane and contain high sugar content. Many
environmental and agronomic factors influence sugar beet quantity and
guality.

Shortage of farm labour and high cosls has become a major
constraint to economical agricultural production in Egypt. Over the past years
much works and development has gone into producing implements and
machines that will reduce the amount of labour required to grow the crop as
well as the required seeds for planting. In comparative study between
manual and mechanical seedling of sugar beet Taieb (1990) reporied that
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the density of plants in the mechanical seedling treatment was about 12
plants per square meter, while the densily of plants in the manuai seediing
treatment was about 9 plants per square meter. He found that the yield of the
harvested roots in the manual planting was 35.95 ton fed ', while the yield of
the harvested roots in the mechanical planting was 42.34 ton fed'. Taieb
(1997) stated that the mechanical planting of sugar beet saved 33% of seeds
rate compared with the manual planting, decreased the costs of consumed
energy {L.E/K.W.h) by to 58% and increased sugar beet yield form 29.22 to
24.38 ton fed”' per manual and mechanical planting, respectively.

Fertilization is the most important limiting factor to manipulate for
sugar beet production under Egyptian soil environmental conditions (El-
Kammah, 1995). Adequate ferlilization increased sugar beet root and white
sugar yield (Sayed et al., 1998, Abd El-Magid et af, 1999, Ahu El-Fotoh et
al., 2000, and Knany et al., 2005).

Phosphate supply could be a major limiting factor for increasing
piant growth. The vital role of phosphorus in reactions involving energy
transfer and more specifically ATP in nitrogenase activity, Most Egyptian
soils are aikaline in reaction, the available P level for plants is usually less
since it rapidly converts to unavailable form and this becomes inaccessible
by plants (Mahmoud and Abd El-Hafez, 1982). In such case the possible
ways to increase plant available phosphorus are the use of phosphate
solubilizing microarganisms (Hamissa et al, 2000 and Knany e? al, 2004),
by decreasing soil pH {Knany ef al, 2000, Atia 2005 and El-Saady, 2004)
or/and by splitting the phosphorus ferlilizer (Verma ef al., 1996; El-Far ef al,,
2001; Mahmoud, 2001, Knany ef af., 2002 and Shafeek, 2003).

Many investigators studied response of sugar beet yield and its
quality to spraying with some micronutrients. Voth (1978) found that boron
fertilization significantly increased both sugar yield and quality. Boron
fertilization significantly increased root yield, root/shoot ratio and migration
coefficient with increments over the control by 4.53%, 11.42 and 1.3 at 3 kg
B fed'. However, shoots yield declined by 5.54% (El-Kammah, 1995). Ghaly
ef al. (1984) observed that sugar beet yield and sugar beet content of sugar
were affected by boron application.

The objective of the present study is to investigate the effects of
manual and mechanical seedlings, phosphorus ferilizer management and
spraying with some nutrients on sugar beet yield and quality.

MATERIALS AND METHODS

Two field trials were conduced at Sakha Agricultural Research
Station Farm during the two successive winter seasons of 2004 and 2005 on
sugar beet crop {Beta vulgares) 1o assess seedling methods, phosphorus
fertihzer management and spraying with some nutrients on sugar beet yield
and quality. Split split plot design was used with four replicates. The main
nlots were assigned by two seedling methods, 1-manual seediing, and 2-
mechanical seedling. The sub-plots were assigned by two times of
shosphorus fertilizer placement of 1- placement of the recommended
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phosphorus fertilizer at one dose before seedling and 2- placement of the
recommended phosphorus ferilizer at two equal doses, the first before
seedling and the second after thinning (one month after seedling). The sub
sub plots were randomly assigned by four nutrients spraying, 1- spraying with
water as check treatment, 2- spraying with solution contain 300 mg L'
Magnesium as magnesium sulphate, 3- spraying with solution contained 100
mg L™ boron as boric acid and 4- spraying with solution contain 100 mg L
boron + 300 mg L' magnesium. The plot area was 27 square meter. The
volume of spraying solution was two litters per plot. Phosphorus fertilizer was
added as calcium super phosphate (15.5% P;0s). The recommended
nitrogen and potassium fertilizers were added. Scil samples were taken
before seedling for monitoring nutrients status and some chemical and
physical properties according to Biack et al. (1965). Root and top yields were
noticed and migration coefficient was calcuiated as:

Root weight kg

Migration coefficient = — -
Total plant weight kg

Table 1: Some physical and chemical properties of the experimental

s0ils. )
~ Variables [ 1*'season | 2" season |
Mechanical analysis i
Clay % 51.14 52.10
. st % 25.61 24.20
! Sand % 23.25 23.70
Texture Clayey Clayey
pH (1:2.5 soil: water suspension) 8.20 8.10 '
EC (soil paste extract ) dSm’’ 2.92 3.05
Organic matter % 1.90 1.84 |
Available N (2 N K-SO. extractable) mg kg’ 252 1 224
lAvailable P (0.5 N NaHCQ; extractable) mg kg™’ 11.00 | 12.5 {
Available K (NH. acetate extractable) mg kg™ 195.00 | 2050 |

The obtained resulls were statistically analysed according to Gomez
and Gomez (1984). Root samples were analyzed to sugar %, K%, Na%, o
amino nitrogen ana quality. These parameters were determined
polarimetrically by means of an automatic sugar polarimeter (sacharometer)
on a lead acetate extract of fresh roots according to Sach-Le Docte process
as described by McGinnus (1971). Some properties of the experimental soils
(Table 1). The spraying praclice was repeated three limes the first 45 days
from sowing The second and the third sprays were one month between each
other,
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RESULTS AND DISCUSSION

Data presented in Tahle 2 show that there was insignificant increase
n sugar beet root yield due to manual seedling comparing to mechanical
seedling in both seasons. On contrary mechanical seedling led to highly
significant increase in ihe lop yield in both seasons. Migration coefficient
walues proved the previous results. Where the higher values (0.72 and C.71}
were recorded with manual seedling as compared to 0.68 and 0.64 with the
mechanical seedling in the first and second seasons, respectively. Seedling
method high significantly affected sugar percent. The higher values 20.0 and
19.95% were obtained with manual seedling in the first and second season,
respectively. This may be due to plants density which was higher in the
mechanical seedling than that obtained with manual seedling. These results
could be enhanced with those obtained by Taieb (1990) who found that the
density of plants in the manual seedling trealment was 9 planls per square
meter. while the density of plants in the mechanical seedlmg treatment was
about 12 plants per square meter.

Results in Table 2 show that spiitting the phosphorus fertilizer into
two doses led to insignificant increase in sugar beet root yield. It increased
the root yield by about 1.2 and 2.2% in the first and second season,
respectively. Splitting the phosphorus fertilizer significantly affected sugar
beet top yield. The higher values (12.08 and 12.17 ton fed ') were obtained
with placement of phosphorus fertilizer as one dose. These praclices
reflected on migration coefficient values. The higher value 0.70 was
observed with splitting the phosphorus fertilizer into two doses. This may be
due to splitting the phosphorus ied to presence of available phosphorus in
the root zone long period. Phosphorus plays a vital role in carbohydrate
storage. Similar resuits were reported by Shafeek (2003) who found that
application of P fertilizer as splits generally was more beneficial than the
single dressing.

Table 2: Effect of seedling methods, phosphorus management and
spraying with some nutrients on sugar beet yields.

f Root yield Topy:e!dj Sugar Sugarylr‘ Migration |
: Trealments ton fed”’ ton fed” % ton fed” [coefficiant
3 15! 2" 15[ 2na 151 an 15l 2nd 1sl sz
PManual seediing (51) 254712568 (10.15[1633] 200 (1995 503 [ 511 [ 072 jo7
| Mechanical seedling (S} | 24.82 |25.01 [12.95813.18/19.19|19.10| 476 | 478 | 0.66 |0 64
rTE.‘St Ns Ils e e ra e - -

P’asone dose 24.95]25.07 (12081217 19.74 1960 493 [ 491 | 067 |0.67
| P as two doses 2526|2563 |11.05/11.18 1645 |19.38| 487 | 495 | 0.70 |0.70
F-test NS I NS | * * [N [NS|NS[NS

Foliar spraying treat.

| Check 2550|2561 (112611481954 (1950 488 [ 503 | 069 (069
Mg 23.73(23.99(12.3811235(19.49|19.44| 463 | 461 | 066 {0.66
‘s 256425811165 (1184 (19671956, 505 | 501 ' 069 '063
‘Mg +8 25.60 | 25.98|10.95]11.03]19.69 | 19.61} 5.04 | 5.09 | 0.70 |0.70
F-test - ** NSNS |NSINSINS]|]

L8D.005 171 [1a8 [ - - - . - 043 ]
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With regard io the effect of spraying sugar beetl with some nuinents
data recorded in Table 2 show thal Mg significantly reduced the rool yieid in
both seasons (23.73 and 23.99 ton fed ". On the other hand, it increased the
top yieid (12.38 and 12.35 ton fed’ Y compared to the other treatments. This
may be due to Mg enhanced the shcot growth and decreased the migration
coefficient, where the lowest value (0.66) was recorded with Mg treatrment,
Boron treatment increased root and top vields compared to check treatment.
Mag! .esmm + boron treatment had the highest root yield (25 €0 and 25.98
ton fed") and the lowest top yield (10.95 and 11.03 ton fed’ 'Y in the first and
second season, respeclively. These are clear from the migration coefficient
values, where the highest value {0.70) was obtained with Mg + B treatment
in botti seasons. These results could be supported by those obtained by Voth
(1978) and El-Kammah (1995) who reported that boron fertilization
significantly increased roots yield, root/shoot ratio and migration coefficient.
It is clear form the data presented in Table 2 that no significant differences in
sugar beet yields due to seedling methods or the spraying trealments,
except the sugar yield in the second season, where it was significant. The
highest sugar yield of 5.09 ton fed’ was observed with Mg + B treatment.

Table 3: Effect of the interaction between seediing methods and
spraying with some nutrients on sugar beet yield.

Root yield | Top yle[d Sugar Sugar ylem Migration

Treatments ton fed” ton fed”’ % ton fed”’ coefficient

1 E] 2nd 1 3 2nd 1 =1 2:\3—‘7? 2nd 15: 2nd

S, Manual seedling 2635(126.3910.41 |10.55|20.09|2009| 509 | 530 [ 072 | O.71

5. xMg 23.35|2385| 966 | 975 |19.75(1968( 461 | 470 | 071 [ 071

5,xB 266512681 ,11.27 (11 4411992|1986( 531 | 5251070 | Q.70

S:xMg+B 26.31]2567| 9.34 | 959 |2023]2016] 518 | 518 | 0.74 | .73

S; Mechanicat seedling [{24.59|24.83]12.17|12.40|18.08|18.90( 4.67 | 476 | 0.67 | 0.67

S;x Mg 2412|2414,1518114.96(19.23|19.02| 464 | 452 | 0.61 | 062

S5.xB 2462|2481 /1203|128411943/10.261 478 | 478 | 0.67 } 0.66

S:xMg+B 2500(2623/1258|1247/19.14 1906 496 | 500 | 0.67 | 0.69
F-test N.8 . . . NS | NS | NS | N8
L.8.D.0.05 - 1.2 | 341 ]| 266 - - - -

Data in Table 3 show that sugar beet root yield significantly affected
by the interaction between seedling methods and spraying with some
nutrients in the second season. The highest root yield value of 26.81 ton fed’’
was obtained with manual seedling and spraying with boron. On the other
hand the lowest value of 23.85 ton fed” was recorded with manual seedling
and spraying with magnesium.

Top yield was high significantly affected by the inleraction between
seedling methods and spraying with some nutients in both seasons. The
highest values of 15.18 and 14.96 ton fed™' in the first and second season,
respectively were oblained wilth mechanical seedling and spraying with
magnesium. While the lowest values of 9.34 and 9.58¢ ton fed’ were
observed with manual seedling and spraying with Mg + B in the first and
second season respectively. These results were reflected on migration
coefficient values, where the highest values of 0.74 and 0.73 were obtained
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with the manual seedling and spraying with Mg + B. While the [owest values
of 0.61 and 0.62 were observed with mechanical seedling and spraying with
Mg. No significant effects on sugar percent and sugar yield was detected due
to the interaction between seediing methods and spraying with Mg or B or Mg
+ B in both seasons.

Data tabulated in Table 4 show that there was a significant effect of
the interaction between seedling methods, phosphorus ferilizer management
and spraying with some nutrients on sugar beet top yield in the first season
and high significant in the second season. The highest values of 17.59 and
17.39 ton fed” were obtained with the mechanical seedling, application of
the phosphorus fertilizer on one dose and spraying with magnesium in the
first and second season, respectively. On the other hand, the lowest values
of 927 and 9.52 ton fed’ were observed with the manuai seedling,
application of the phosphorus fertilizer on two doses and spraying with Mg +
B. No significant effects were detected on roots yield, sugar % and sugar
yield. The migration coefficient values show that the bestest treatment which
had the highest values of 0.74 and 0.73 was the manual seedling, splitting
the phosphorus fertilizer in two doses and without spraying.

Table 4; Effect of the interaction between seedling methods,
phosphorus fertilizer management and spraying with some

nutrients on sugar beet yields.
Foliar Root yield | Top yield Sugar  [Sugar yield Migration

Trealments spraying | ton fed” | tonfed’ % ton fed”’ |coefficient
treat, 15! znd 15 2nd 1;( 2r| 15! 2n 15! znd

Check |24.97{25.01110.97/1088|20.22/20.30| 5.05 |5.08| 0.69 L.E9

Manual P-one Mg 23.27\12377| 9.44 | 9.59 |20.27(20.18| 471 |4.80| 0.73 0.71
seedling dose B 26.34/26.60(12.35(12.63/20.03|2000| 528 |5.21| 0.68 .63

Mg+B |2553|26.16] 9.40 | 9.57 |20.52|20.46| 524 |535] 0.73 .73
Check |27.74|27.78| 9.684 |10.13|19.97|19.88| 513 |5.52| 0.74 0.73
Mg 23.43/23.94(10.75/11.00(18.23|19.17| 4.51 | 459 0.69 069
B 26.97|27.01|10.19|1025|19.80|19.72| 5.35 |5.18] 0.73 0.72
Mg+B [2508|25.18| 9.27 | 852 119.95|18.87| 5.01 |5.00} C73 .72
Check |24.64|24.37|12.25(12.52/19.00|18.92] 467 |4.74| 0.67 0.66

(S'l) P-two
doses

Mechanical P.one Mg 25.11|24.57|17.58|17.39|19.59|18.58] 490 1452, 058 059
seedling dose B 2450|2429|11274/1298|19.35|18.30; 474 |4.64| 0.66 065
Mg+ B 12549|25.73112.87[12.72(19.02{18.93| 483 [486| 068 0.57
Check |24.64|25.20(11.98|12.28(1897|18.88| 467 |4.78| 0.67 10.67
(Sa) B-two Mg 23.13|23.70|{12.76,1252|18.93|18.65| 4.38 |451| 0.64 L.ES
doses 8 24.74|25.32|11.32{11.50|{19.50|19.42| 482 |491( 0.69 0.69
Mg+B [26.31]26.83/1231(12.23/19.27115.18| 5.09 |5.15| .68 D.Gd

F-test N.S | N.§ * " NS | NS | NSNS

L.5.D0.0.05 - - 440376 - - - -

—

Data in Table 5 show that the seedling methods high significantly
affected Na % in the roots. The higher values of 1.97 and 2.08 were obtained
with the mechanical seedling in the first and second season, respectively.
This my be due to the density of plants in the mechanical seedling was
higher. Similar results were reported by Taieb (1990). Also, seedling
methods significantly affected sugar beet juice quality in the first season and
highly significant in the s2cond season. The higher quality values (86.5 and
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36.3) were obtained with the manual seedling. This may be due to plant
density in the mechanical seedling which causes shading. The mechanical
seedling high significantty decreasad the extractable sugar in the first
season,

Apuolication of phosphorus fertilizer at two doses significantly reduced
K% in the second season, Na% in both seasons and o amino nitrogen in the
second season. {n contrary it highly significant increased the juice qualily in
the second season. This may be due to the calcium content in the
phosphorus fertilizer (calciurn super phosphate 15.5% P,Os) may compete K
and Na uptake by sugar beet piants. Similar results were obtained by Voth
(1678), Ghaly ef al. (1984) and Sobh et al. (1992).

Table 5: Effect of seedling methods, phosphorus fertilizer management
and spraying with some nutrients on sugar beet K%, Na%, o-
amino nitrogen, quality % and extractable sugar ton fed™.

. o, . N 9, )
Treatments Pcz{s?ssaugwKf % 1;1”3% c:-:mu%ﬂ_ | ?uai? % Efst‘racta;!,e
Manual seedling 507 {499 [165 ] 168 | 113 [ 1.28 | 865 | 863 | 4.36 | 442
[ Mechanical seedling 535 )56331197 12081140 [156 | 849|849 ' 407|405
F-est N.S | NS - .- NS | NS * .o N.S
P in one dose 525 1517 1183|1199 | 132|147 1852 1853|4221 419
P in twg doses 516 | 5145 | 1689 [ 177 1121 | 137 1862 | 858 | 420 | 427
F-test NS | N8 * * N.8 * N.S - NS | N§
Foliar spraying treat. | i
Check 5331527197 1204 | 135150847 | 852 | 418 | 428
Mg 528 1531|183 191|138 ]151 859 |855)397 | 3.94 .
B S09 500 (175180 [ 147 1135|858 856|434 | 431 |
Mg+ B 513 | 506 | 169 | 1.78 11151132 1863 [ 851 | 435 | 438

F-test NSNS |NS|NS|NS|NS|NS|NS
L.8.D0 0.05 L - - - 1 - 1036032,

Spraying sugar beet plants with Mg + B significantly increased the
extractable sugar in both seasons. On the other hand, spraying with Mg
signiftcantly decreased the extractable sugar in both season. This results are
in agreement with those obtained by Ghaly ef a/ (1984) and El-Kammah
(1995) who stated tha! horon fertilization significantly increased sugar beet
yields.

Data in Table 6 show that «-amino nitrogen significantly affected by
the interaction between the seedling methods, phosphorus fertilizer
management and the spraying with some nutrients in both seasons. The
highest o, amino nitrogen values of 1.82 and 1.97% were detacted with the
mechanical seedling, application of the phosphorus ferdilizer on two doses
wilthout spraying. On the other hand the lowest values of 0.91 and 1.11%
were observed with the manual seedling, application of the phosphorus
fertilizer on two doses and spraying with Mg + B in the first and second
season, respectively. No significant effects were detected on K%, Na%,
quality% and the extractable sugar ton fed”' in both seasons.
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Table 6: Effect of the interaction between seedling methods,
phosphorus fertilizer management and spraying with some
nutrients on sugar beet K%, Na%, a-amino-N, quality % and
extractable sugar ton fed™.

N Foliar | Potassium Na wamino | Quality |Extractable
Treatments sprayin % % N % sugar

e Sl O Sl I Sl Tl Sl N O

Check (512503176 1791134147 8648624371438

Manual | P-one|Mg 494 (490159164104 143 |87.0,869 410418
seedling | dose | B 502 ]485(192 1193 |1.2111.42(88.1 1859454456
Mg+B 1507 (4989(165]1681.14|1.27!86.8|866| 455|463

Check | 491 [487(1.46[150]099(113]872|869 447 480

(54 P-two | Mg 544 (536 (181185136 (1.47 849 847|383 (388

) doses | B 509 504[1541159]102|123]/866 863 463!456
Mg+B | 495|450 [1.45]1.49 091 |1.11 |B6.1 | 8694364435

Check |[5.40 (535250258 (127 (142(802(83.2]300]385

Mechanical| P-O7€ | Mg 561556206217 |180(195/855 848 |4.18/383
seedling . dose | B 534529158 (2041133 1.48/840(838{403(380
|~ Mg+B |548 1540185/ 211 [1.45[1.60/83.3 /851 [412(4.14
Check (5895847217 (228(182[197 (850 846(397]|4.04

(S2) P-two | Mg 512540184197 (132148 |86.3 6856 (379|386
1 doses | B 491|481 159 [166(1.11 |1.28 866 | 863 (4.18 | 424

Mg+B |501|496/170]1.82|1.10|1.27 860|857 (438 441

F-test NSINS|NSINS] * * INS[NSINS|NS]

1.5.0.0.05 [ - - - | - Togoloss] - - - -
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