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ABSTRACT

Nitrogen fertilizer is essential element for sugar beet yield and quality, biofertilization is a
new source of nitrogen fertitizer which may prevent and decrease its environmental pollution. Two
field trails were caried out at experimental farm of Sakha Agricultural Research Station Kafer El-
Shakh Governorate to study the effect of bicfirtilizer (Azototobacter chroococcum, Cerealine),
nitrogen fertilizer as well as the effect of herbicides and insecticides which coated orange mixed
with seeds on yield and quality of sugar beet plant during 189972000 and 2000/2001 seasons.
Resuits indicated that root and top yields signfficantly decreased with decreasing N application
from 90 to 60 and 30 kg ffad. with appiiled one or two recommended dose of biofertilizer
(Cerealine). Whereas, the highest root vields were 34 84 and 35.40 ton/ fad. when N decreased to
30 kg with one recommended dose from cerealine in both seasons respectively. Top yield also
take the same trend. Sugar yield and topf root ratio gave the highest values with 90 Kg Nfad. and
decreased with decreasing N mineral. While, the lowest econormic sugar control was recorded
16.77 and 17.11 % when 30 Kg N+ two recommended dose from cerealine was added in the
opposite direction the highest percentags (17.86 and 17.81%) produced when applied 60 Kg N +
one biofertilizer recommended dose. Superiority values of purity % 79.52 and 78.83 resulted from
control treatment (90 Kg N Had) compared to the lowest values (78.12 and 78.17%) which
complained to the lowest dose from N mineral or biofertilizer, Economic sugar vield (E.S) recorded
the highest yields 6.02 and 6.10 tanffad with 80 Kg Nffad only in both seasons. Alkalinity
coefficient (AC) not decreased less than critical level (1.8} in all treatments in this work andg this
indication that all N doses whether N mineral or mineral together biofertilizer was not accessive
doses for sugar beet plant but was optimum doses.

Generally, we can concluded that all characters under study not recorded significantly
differences due o washing or not washing the seeds and the herbicides or insecticides not
affecied on viability of seed germination and growth through the season and we can used
biofertilizers with sugar beet seeds without washing it.

INTRODUCTION

Sugar beet crops ranks the second sugar crop in the world and in Egypt
also. Nitrogen fertilization is the limiting factor for yield and quality of sugar beet.
Biological fertilization plays an important role for sugar beet production.

The effect of biofertilization had investigated by Saric et al., (1891) he
found that inoculated sugar beet with 20 Azototbacter strains significantly
.. affected dry matter of root and shoots. El-Badry and Bassel (1993) indicated

that the best economical rate of inorganic N-fertilizer used was 45 kgffad +
bacterical inoculation gave the highest sugar yield and (TSS) were about equal
to those obtained with higher rates of 60 and 75 kg N/ fad without inoculation.
This represents saving about 40% in N fertilizers. There was also an increase in
average of root yield from 2.8 to 6.0 ton/fad with marked increase in sugar yieid.
More, Favilli et al,(1993) concluded that inoculation of sugar beet with
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biofertilizer increased root yield compared with the uninoculation. Afify et al,,
(1994) showed that inoculation of sugar beet seeds with Azotobacterine
significantly increased LAl root length and diameter, root and sugar yields fad
as well as sucrose %, TSS and purity percentage. Abo El-Fotoh ef af., (2000)
pointed out that the addition of biofertilizer with N mineral at 50% recommended
dose produced significantly higher root yield compared with the other treatments
aiso, showed that sugar beet quality affected such as sodium ions, kions, a-
amino nitrogen, extractable sugar and total sugar percentage and concluded
that biofertiizer alone not be met N requirement for sugar beet crop. Also,
Maareg ef al,(2000) demonstrated that application of Azototbacter
chroococcum as a (Cerealine) caused {0 increase in root and foliage weight and
also, increased quality characters ie., TSS, sucrose% and purity% as well as
sugar yield.

MATERIALS AND METHODS

Tow field trails were conducted at Sakha Agricultural research Station at
Kafr El-Sheikh Governorate. Every trail included 9 freatments arranged in
Randomized Complete Block Design with three replicates. Four treatments
planted with seeds without washing as usual used by farmers in sugar beet
fields and another four treatments the seeds were washed before inocuiation
with Azototobacter chroococcum the commercial name Cerealine to saving the
seeds from any bad effect of herbicides and inseclicides in addition the mine
treatment was control (90 kg N/ fad) as follow.
A-seeds without washing by water:
1- 90 kg N/ fad as a mineral fertilization alone
2- 30 kg N/ fad + one recommended dose of Cerealine
3- 30 kg N/ fad + two recommended dose of Cerealine
4- 80 kg N/ fad + one recommended dose of Cerealine
5 60 kg N/ fad + two recommended dose of Cerealine
6- 8 treatments contained the same mentioned treatments but seeds was
washed with water
Sugar beet cultivar viz Raspoly was used in both seasons and sowing in
ridges 50 cm apart and 20 cm mostly between hills, piot area was 14 m?. The
recommended doses of P and K (15 and 48 kg P.Os and K,O fad, respectively)
fertilizers were applied as used in sugar beet fields through soil preparation and
before sowing. Sowing date was during 1% and 2" week of October in both
~ seasons. Other cultural -praciices were carried out as usual. At harvest date
after 210 days from sowing, two-guarded rows were harvested to determined
yield and quality aftributes. A sample of ten roots  were taken at random for
chemical analysis and the following data were recorded:
1- Total Soluble Solids in term (T.S.S) was determined by using
hand refractometer.
2- Sucrose percentage was determined by using saccharometer
according to Le Docte (1827).
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3- Purity percentage {P) was calculated according to the following
equation:

Sucrose %

. o o 2 T 0
Apparent purity (P) % TSS %

4- Economic sugar content % (E.S.C) was calculated according to
Reinefeid et al., (1974). -
E.S.C=Pol-[0.43 (K+ Na) + 0.094 N o + 0.29]

5- Economic sugar yield (E.S) = E.S.C% x root yield (tonffad)
According to Reinfeld et al., (1974).

K + Na
o -aming N
According to Wieninger and Kubadinow (1971)
(K+ and Na and o amino N (expressed as milliequivalents / 100 g of sugar )
Treatments means were compared at 5% level of probability according to

Snedecor and Cochran (1967). The mechanical and chemical analysis of
experimental soil is shown in Table {1).

&- Alkaline coefficient (A.C.) =

Table 1. The mechanical and chemical analysis of experimentai soil during
1999/2000 and 2000/2001 growing seasons.
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RESULTS AND DISCUSSION
1- Root and top yields (ton/fad):

Data presented in Table (2) showed that significant differences were
sbserved between values of root and top yields due to the source of nitrogen
fertilization. Mineral nitrogen (90 kg Nffad) gave the highest root yield 34.84 and
35.42 tonffad in both seasons, and decreased with decreasing N levels to 60 kg
N/ fad and two recommended biofertilizer dose together foliowed by 30 kg N/
fad with one recommended biofertilizer dose 22.30 and 27.20 tonffad with and
without washing seeds in both seasons, respectively. Similar results were
obtained by Ei-Badry and Bassel (1993); Favilli et af., (1993); Sultan ef af.,
(1999) and Abo El-Fotoh et al, (2000). Top yield significantly affected by
mineral N fertilization and produced the highest top yields 15.54 and 9.2 tonffad
in both seasons compared io the lowest yieids 9.74 and 6.7 tonffad resulted
from 30 kg N/ fad plus one biofertilizer dose. These findings are in good
agreement with those obtained by Favilli ef al., (1993); Afify ef af., (1994); Sulton
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ef al, (1999). We can notice that neither washed nor unwashed seeds attained
significant differences on root and top yields.

Table 2. Effect of bio and mineral nitrogen fertilization on root and top yields of
sugar beet plant during 1998/2000 and 2000/2001 growing seasons.

Root yield {tonffad) Top yield {ton/fad)

Treatments 1995/2000 20002001 1980/2000 _ 2000/2001
Control 90 kg Nf fad 34.84 B.42 16.564 9.20
Seeds not 30kg N/ fad +one bio-dose 22,30 28.40 974 6.70
washed by 30kg N/ fad +two bio-dose 2980 22.80 11.M 790
water before  G0kg N/ fad +one bio-dose 31.70 31.20 1212 7.70
inoculation E0kg N/ fad +two bio-dose 32.42 33.40 14.73 850
Seeds washed 30kg N/ fad +one bio-dose 2794 27.20 10.02 6.70
by water 30kg N/ fad +two bio-dose 30.24 29.20 12.30 727
before B0kg N/ fad +one bio~dose 30.96 32.40 13.28 8.20
inoculation B0kg N/ fad +two bio-dose 32.84 33.20 1391 8.0
L.S.D. at 0.05 level of significance 359 513 1.80 1.58

2- Top/root ratio and economic sugar content {(E.S.C.)%.

Table 3. Effect of bio and mineral nitrogen fertilization on top/root ratio and
econcmic sugar content (E.S5.C) during 1999/2000 and 2000/2001
growing seasons.

Topiroot ratio ES.C%
Treatments 19968/2000 2000/2001  1999/2000 2000/2001
Control 90 kg N/ fad 44.60 25.97 17.30 17.22
Seeds not 30kg N/ fad +one bio-dose  35.68 2483 170 17.37
washed by 30kg N/ fad +two bio-dese 3850 26.78 16.58 17.13
water before  80kg N/ fad +one bio-dose  38.02 25682 17.86 17.76
tnoculation &Qkg N/ fad +iwe bio-dose 4591 25.88 17.23 i7.35
kg NS fad +one bio-dose 3501 249 17.22 17.36
by et oty KGN/ fad stwobiodose 4178 2538 1677 1711
inoculation B0kg N/ fad +one b_|o—dose 43,22 223 17.49 17.81
B80kg N/ fad +two bio-dose 42.64 28.75 17.15 17.61
L.5.D. at 0.05 level of significance 7.08 162 035 0.22

Data in Table (3) indicated that bio and mineral N fertilization exhibited
significant effect on topfroot ratio and E.S.C% . The highest top/root% values
was compained with high mineral nitrogen levels and decreased with
decreasing N mineral plus any biofertilizer dose. The high top/root ratio indicator
to complete maturity of sugar beet to harvest. On the other hand, E.S.C.
recorded the highest percentage (17.86 and 17.81) when sugar beet plants
were fertilized by 60 kg N and one or two biofertilizer dose with or without
washing ‘seeds in both seasons, respectively. While, the lowest one was 16.58
and 17.11 resulted from 30 kg N + 2 biofertilizer dose. The results of El-Badry ef
al.,(1993); Favilli et al,(1993); Ali (1996); Sultan et al.,(1999) and Abo El-Fotoh
(2000) confirmed this finding.
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3- Purity percentage and economic sugar yield (ton/fad).

Table 4. Effect of bio and mineral nitrogen fertilization on purity percentage and
economic sugar yield during 1999/2000 and 2000/2001 growing

seasons.
Purity percentage % Economic sugar yield
Treatments 1060/2000_2000/2001 1999/2000 200072001
Control 90 kg N/ fad 79.52 79.83 6.02 6.10
Soods ot 30kg N/ fad +one biodose  78.12 7847 464 453
e i oy water  20a N/fad +two bio-dose 7857 78.78 489 510
e o iatian 00kg N/fad tone biodose 7893 7920 566 554
BOkg N/ fad +two bio-dose _ 78.03 7830 586 5.79
30kg Nf fad +one bio-dose 7893 78.66 481 472
i:?:rsb";fa;'fd ®Y 30Kg N/fad +two bio-dose  78.48 78.63 507 500
h - 60kg Nf fad +one bio-dose  7B.EO 79.11 S41 577
inocufation 60kg N/ fad +two biodose  7B.71 7902 583 585
L.S.D. at 0.05 level of significance 039 1.04 0.35 052

Effect of bic and mineral nitrogen fertilization on purity percentage and
sugar yield is presented in Table (4). it is closely shown that purity % affected
significantly by mineral nitrogen source (90 kg Nfad) and gave the highest
values in both seasons (79.52 and 79.83%) followed by any treatment take the
targest amount from mineral nitrogen and the lowest values was obtained when
biofertilizer was increased io two recommended dose. The distinguished
influence of bic and mineral nitrogen feriilization on purity % was reported by
Sulton et al.,(1999); Abo El-Fotoh (2000} and Maareg et al.,(2000). Economic
sugar yield per fad significantly increased with increasing mineral nitrogen to 80
kg N/ fad (6.02 and 6.10 tonffad)in both seasons. Applied biofertilizer by any
dose with low mineral level 30 or 60 kgffad fall to give the same effect of mineral
nitrogen alone and can't supply the requirement of the plant from nitrogen
element and produced the lowest economic sugar yield (4.64 and 4.93 ton/fad).
These results are in accordance with those obtained by Ei-Badry ef a/.,(1993);
Favilli efal, (1993); Afify ef al, (1994) and Abo El-Fotoh et al.,(2000).

4-Alkaline coefficient {(A.C):

No significant differences were observed due to the effect of bio and
mineral nitrogen nutrition on A.C. in Table (5) in both seasons. Washed or not
washed seeds and inoculated by Cerealine by any dose or N mineral were not
appeared any significant differences due to these treatments. A.C. in all means
of treatments was more than Critical level of A.C. (1.8) and this indicator that all
nitrogen fertilizers dose whether mineral alone or mineral tegether biofertilizer
were not accessive doses but at optimum dose which caused to gave optimum
photosynthesis rate represented in high yieid and quality-of sugar beet. These
resuits are agreement with Wieninger and Kubadinow (1971) they considered
that the A.C should not fall below 1.8 to reducing molasses sugar during
extraction.
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Table 5. Effect of bio and mineral nitrogen fertilization on Alkaline coefficient
{A.C) during 1999/2000 and 2000/2001 growing seasons.
Alkaline coefficient {A.C.)

Treatments 1999/2000 __ 2000/2001
Control 80 kg N/ fad 3.72 10.97

30kg N/ fad +one bio-dose 3.47 10.47
Seeds é“;‘y water 30KG N/ fad +two bio-dose 3.6 10.17
before inoculation 60kg Nf fad +one bio-dose 3.75 1097

60kg N/ fad +two bio-dose 3.53 10.36

30kg N/ fad +one bio-dose 3.42 10.20
Soeds washed DY 30kg N/ fad +two bio-dose  3.69 10.72
inoculation 60kg N/ fad +one bic-dose 3.58 10.35

60kg N/ fad +two bio-dose 3.74 11.25
L.S.D. at 0.05 level of significance N.S N.S

CONCLUSION

it could be noted that nitrogen fertilization was superiority in all characters
than any N mineral + any biofertilizer dose and there were no significant
differences between seeds whether washed or not before inoculation.
Generally, biofertilizer with two recommended dose plus 80 kg Nffad were not
significantly with 90 kg Nffad aione in all characters under study. While, sucrose
percentage recorded the highest values with 60 kg Nffad + one recommended
dose of biofertilizer.
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