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ABSTRACT: Two field experiments were conducted in the 
expcdmcntal farm, F:I-Kassasim' Hescarch Station, fsmailia 
Governorate, Egypt. during 2003/2004 and 2004/20()S seasons 10 
investigation th" effect of chemical and biofertilizcr of N and boron 
as well as their interactions on yield and quality of "lugar" heet. This 
study included eight treatments two mineral nitrogen fertilizer Irn~ls 

(40 and SO kg I fed.) and flmr treatments viz., control, srrialine, 
boron and scrialinc + boron. 

The obtained results showed that imTcasing N ICHI up to 80 kg 
:" 1 fed increased root length and diameter. n)()t and top weights 
fplant (gm) and top. root ::md sugar yidds ton 1 fed. Thl' total solubie 
solids pcn:cntagc er.S.S. f~;l) was also increased h~r increasing the 
appJiration or N fertili/,er. 

For till' effed of application of sc.'ialinc, boron and serialine + 
horon the comhilll'd data shows that applying either serialine. boron 
or hoth has improved the parameters or single root and yield of 
roots toni fed and ahove ground growth in toni fed" 

The r'csults of interaction cffcds sho" cd that significant 
interactions of application of nitrogen and serialim' + boron, hut 
most of them did Ilot give adtlitional information except root yield 
and sugar ~'icld ton! fed. 

Key wonts: Sugar heet. nitrogen. sedalinc. boron. 

INTRODUCTION	 importance or sugar beet crop to 
agriculture is not on]" contlned 10 

SugZlr dcmand in Egypt has sugar production. but abo to wide
inCfcCised at Cl\Crage I"<lP1 J	 rate adaptability to he grown on poor
1.!L1rin~ the la"t three dec:dc,c; dt:e tn 

sand~ SOlI. Nitrogen. bio and boron 
the drastic gn)\\1l1;; pC	 the IcniiiLcrs arc considered among
!\n[1ula:ic1 11 ~l:- \\·ell (l~ thl' ch;-"in~,~ c~r the importli1t agrindwral practices
sugaJ con<-;llt11j'11(lli pntkTlb. 11) imporuve su~ar becl 
fhcrcrurc. yearh imports about prouLlctiYit) ill the newh 
~~" --fiVc) 0r its sugar j('I1l~l1l(L	 nil' rechi ll1ccl bnds 
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Nitrogen is refened as balance 
wheel of plant nutrition. It has an 
active role to raise the efficiency of 
other nutrients as well as raising 
sugar heet productivity. El
Ilennawy et a1. (1998); EI-Mours: 
cl a! (1998): Basha (1999): Abu 
El-IVloneim \20(0): El-Shahawy et 
af. (2001): Ouda (200 land 2(02): 
Mohamed (2004) and Amin (2005) 
reported that increasing nitrogen 
level::: significantly increased root 
length and its diameter . top and 
root fl'csh weights / gm and lOp. 
rom and sugar yields toni fed 
while T 5.S.. sucrose and punt) 
percentages decn:ased by 
ll1ereasing nitrogen levels. 

Iii [he presl'l1t time. great 
ath:Tl!:on has hCCH ~]vt'nio 

bioCcrtilization as managemi?nl 
tool f:l( increasing crop 
prcdul'tion. The effects of 
inoculation by N2 ... fixing bach~ria 

lor adSL)rption nny cause yield 
response through playing a great 
role in hormonal effects. alter plant 
metabolism and grovvth. This 
method or bin-fertilization aims to 
11111111nUe the environmental 
pollution of mineral fertilizers and 
to save its cost. Favilli et al. 
(1 CJ93) noticed that inoculation 
sugar beet seeds with Azospiril!ul11 
lipojerul1I + 6U kg N! ha improved 
the root weight compared with 
100 kg N/ha alone. Butorac ( ](95) 
found that root yield. sugar content 
and sugar yield were lowest with 

NPK + Agravital + wasl water. 
Sultan et 01. (999): Abu EI-I'OlOh 
(2000) and Ali (2003) reported that 
inoculation of sugar beet fruit with 
Azotobactcrin significant Iy 
increased root length and its 
diameter, top and root yields! fed 
as well as T.S.S. °lr) . They added 
that positive interaction between 
nitrogen levels and hiorel'tiiiz:el' 
treatments on root and top fi·csh 
weightsi plant. root diamctei' and 
root yield! fed and the hest results 
were obtained by usmg -E) k.g 
N/fcd ~. Rhizobacterin or 60 kg 
N;feJwithout Rhizobackrin. But, 
Amin (2005) showed that the 
response to the biolcrtiliz,-'r W<J:-; 

posllive \\he'll IlU minerai N· 
fertilizer was applied and ul' when 
50 kg: ~/fed \Vas J.pplied, when N 
fenil izcr inereased to 100 kg 0i thc 
response bCLome negati ve. 

Boron has a role in formation 
and grcml11 of root and stem 
merestemic tissues and it IS 

essential for translocation of 
metabolism productions from 
kayes to all parts of plant. 
metabolism of nitrogen and 
synthesis of nuclear acids and 
protein. Dahdoh cr al (l (96) 
showed that the effects of 
micronutricnts (8. 7n) on sugar 
beet plants may be significant or 
insignificant depending on 
combined nutrients. the rate of 
application and the studied organs. 
El-Hawary (1999) concluded that 
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under saline soil condition 
fertilized sugar beet plants with 90 
kg N/fed + 48 Kg K20/fed as well 
as sprayed with 150 ppm B 
increased root and sugar yields 
ton/fed. Saif (2000) reported that 
sucrose and purity percentages and 
sugar yield appeared a positive 
response to boron application up to 
5 kg BI fed. Azzazy (2004) noticed 
that nitrogen + boron fertilization 
at the rate of 100 kg N + 5 kg 
borax are recommended to 
maximize quality and yields of 
sugar beet under the new 
reclaimed soils of EI-Fayoum 
Governorate. Nafd (2004) 
reported that purity % and root 
yield were insignificantly 
influenced by B rates added to 
sugar beet plants. 

The main target of this work 
aimed to study the effect of N
chemical, serialine and boron 
fertilizer on yield and quality of 
sugar beet grown on newly 
reclaimed sandy soil under drip 
irrigation system in EI-Kassasine, 
Ismailia Governorate. . 

MATERIALS AND 
METHODS 

The present work was carried 
out at El-Kassasine Research 
Station Ismaillia Governorate, 
Egypt, in the two growing seasons 
of 20031 2004 and 200412005 to 
study the effect of mineral 
nitrogen fertilizer levels, 

biofertilizer and boron on yield 
and quality of sugar beet variety 
Sultan on sandy soil under drip 
irrigation system. This study 
included 8 treatments. A split 
plot design with four replicates 
was used, where two nitrogen 
fertilizer levels were in the main 
plots, while four treatments of 
biofeftilizer and boron in the sub
plots. Plot area was 21 m2 

including 6 rows of 7 long and 50 
em apart. Spacing between hills 
was 20 em. The two nitrogen 
fertilizer levels i.e., 40 and 80 kg 
N/fed. The four treatments of 
biofertilizer and boron Viz, control, 
serialine, boron and serialin + 
boron. Serialin w('.'; applied as the 
recommended rate in sandy soil 
(1200 gm = 3 pakets) before 
sowing directly by soaking seeds 
in running water at on hour and 
then dried. Concerning the aim of 
soaking seeds in water, usually, 
seeds of sugar beet treated with 
some fungicides to protect them 
from diseases and can not be with 
bacterum. Seeds were treated with 
serialine as the recommended 
method. Boron was applied as the 
recommended rate in sandy soil 
(5kg borox 1 fed containing 11% 
boron. Nitrogen fertilizer was 
applied as ammonium sulphate 
(20.6% N) in the three equal doses, . 
the 1st was 35 days after sowing· 

2lld(after thinning), the was IS 
days from the 1st anet' the rest was 
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applied 15 days later. In addition, 
46, 5kg P20s in the form calcium 
superphosphate and 48 kg K20 as 
potassium sulphate (48% K20)/fed 
were added before sowing. Boron 
fertilizer was applied with the 3rd 

dose of nitrogen. Planting date was 
in the 1st week of September in the 
1st and the 2nd seasons. The plants 
were thinned to one plant/ hill after 
35 days from sowing. All normal 
agricultural practices with the 
exception of the studies factors 
were carried out as usually done by 
farmers in the district. At harvest 
(190 days from sowing), five 
plants were taken at random from 
each plot to estimate the following 
characters: 
I.Root length (em). 
2.Root diameter (em). 
3.Root weight I plant (gm). 
4.Top weight! plant (gm). 
5.Total soluble solids in beet roots 

percentage (T.S.S.%) which 
. was determined by hand 
refractometer. 

6.Sucrose percentage was 
determined by polarimetrically 
on lead acetate extract of fresh 
macer~ted roots according to Le 
Doct's method (1927). 

7.	 Juice purity percentage: it was 
calculated according to the 
following equation: Juice 
purity % = Sucrose % X 100 . 

T.S.S.% 
Two inner rows from each 

plot were harvested to determine 
the yield and its attributes: 

8.Root yield ton/ fed.
 
9.Top yield ton/fed.
 
1O.Sugar yield toni fed was
 

calculated by multiplying root 
yield by root sucrose 
percentage. 

Analysis of variance and 
combined analysis for the two 
seasons were carried out as 
described by Snedecor and 
Cochran (1981). For comparison 
between means, Duncan's new 
multiple range test was applied 
(Duncan 1955). 

The soil of the experimental 
site was sandy contaip.ing as 
follows in Table 1. 

Table 1.	 Some soil physical and 
chemical properties of 
the experimental sites 

Seasons 
Characters . 20031 20041 

2004 2005 
Texture Sandy Sandy 

pH 8.90 8.37 
Available 

nutrients (ppm) 
N 20.5 26.0 
p 5.30 7.40 
K 120 128 
B 0.13 0.18 

RESULTS AND
 
DISCUSSION
 

Effect of Nitrogen 
It is clear from Tables 2,3 and 

4 that roo( length, root diameter, . 
root weight· and above ground 
growth responded sigtiificantly to 
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the increase in nitrogen fertilizer 
level from 40 to 80 kg N/ fed. This 
increase in single plant traits led to 
the significantly increase in both 
root and above ground growth 
yields recorded in tonlfed. The 
sucrose content percentage was 
also increase by the increasing in 
nitrogen level resulted in increase 
in sugar yield in tonlfed. The total 
soluble solids percentage (T.S.S. 
%) was also increased' by 
increasing the applied N fertilizer. 
The juice purity percentage was 
the only trait, which did not show 
response to increasing N level 
though there was response in only 
one season. These results were 
expected since this experiment was 
conducted only light texture soil, 
which is characterised, by being 
poor fertile soil. These results are 
in full agreement with those 
obtained by El-Hawary (1999); 
Ouda (2000, 2001 and 2002); 
Ramadan et al. (2003) Mohamed 
(2004); Amin (2005) and Ouda 
(2Q05). 

Effect of Application of Serialine 
and Boron 

Results in Tables 2 and 3 
show that applying either serialine, 
boron or both has improved the 
parameters of single root and yield 
of roots (tonlfed) and above 
ground growth in tonlfed, also. 
Root length responded positively 
to serialine alone and boron alone. 
The same was observed with root 

diameter. Single root weight 
showed response to serialine alone. 
More response to boron alone and 
when both were applied more 
positive response was observed. 
Above ground growth responded 
also to these application in almost 
similar pattern. These responses of 
single plant characters were 
reflected in positive response of 
both root and above ground yields 
in toni fed. Boron was more 
effective than serialine and 
application of both them together 
was more effective than the 
application of any of them. 
Serilaine alone did not affect 
sucrose % but when 'applied in 
combination with boron, sucrose 
content responded significantly 
and positively sugar yield which is 
a function of both root yield and 
sucrose conte.nt responded to any 
of serialine or boron significantly 
and the response to both of them 
was significantly more serialine 
application did not effect 
significantly on T.S.S.%, while 
application of boron alone was 
more effective on T.S.S.% and 
application of both increased the 
T.S.S.%, significantly as compared 
with either the control or serialine 
alone. last, purity was not affected 
by either boron or serialine alone 
but when both were applied , the 
response was observed. Similar .• 
results were recorded by Selime 
(1998) who found that biofertilizer 
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Table 2. Effect of chemical and biofertilizers nitrogen as well as boron on yield components of sugar beet 

Root diameter cmMain effects and • 1" 2"interaction	 Combined Combined Combined C;ombined,season season season season	 season 
N Level (kg I fed): 
40 24.91b 22.85b 23.88b 12.09b 10.38b l1.23b 0.85b 0.63b 0.74b 0.19b 0.18b 0.18b 

80 29.70' 26.39" 28.04' 14.05" 13.24" 13.64" 1.173 LOla 1.09" 0.28" 0.25" 0.26a 

F. test * ** ** * ** '** ** ** ** ** ** **
 
Biogertilizer and boron:
 
Control 24.41< 22.94< 23.67< 12.47b 10.38< 11.43< 0.91 b 0.64d 0.77d 0.20< 0.19< 0.20<
 

~	 Serialine 26.91 b 24.01b 25.46b 12.73b 1l.42b 12.07b 1.00"b 0.75< 0.87< 0.22b< 0.20b< 0.21< 
Boron 28.41' 25.57a 26.99" 13.44" 12.66" 13.05" 1.05" 0.90b 0.97b 0.25ab 0.21b 0.23b 

~ 
Serialine + Boron 29.49' 25.95" 27.72" 13.66" 12.77· 13.21" 1.08" 0.98' 1.03' 0.27" 0.25" 0.26a 

l-t 
~ F. test ** ** ** ** ** ** * ** ** ** ** ** 
.~ 

Interaction..c:: 
0 NxB	 NS * * NS * NS * * * ****" en ... 
~ Table 3. Effect of chemical and biofertilizers nitrogen as well as boron on yield and quality of sugar beet
 
~
 
:I	 Root yield (t/fed) Top yield (tlfed) Sucrose % Sugar yield (tlfed) Main effects and 

20d0	 1" 2"" I" 2"d 1" 2"d I"interaction	 Combined Combined Combined Combined season season season season season season season season 
N Level (kg I fed): 
40 29.919b 22.047b 25.983b 6.530b 4.219b 5.375b 16.00b 16.150b 16.07Sb 4.808b 3.590b 4.199b 

80 41.049" 35.469" 38.259" 9.913" 7.81S" 8.864" 17.666a 18.700" 18.183" 7.25e 6.700a 6.975" 
F. test ** ** ** ** ** ** * * ** ** ** **
 
Biogertilizer and boron:
 
Control 31.875< 22.633d 27.254d 6.685d 4.625< 5.655d 16.250b 15.966< 16.108< S.248< 3.696d 4.472d
 

Serialine 35.301b 26.275< 30.788< 7.530< 5.386b 6.458< 16.333b 17.083b 16.708< 5.810b 4.521< 5.165<
 
Boron 36.926ab 31.586b 34.256b 8.783b 7.148" 7.966b 17.000ab 17.750b 17.375b 6.30S"b 5.675b 5.990b
 

Serialine + Boron 37.833" 34.538" 36.185a 9.923" 6.910" 8.416" 17.750' 18.900' 18.325" 6.73S" 6.689" 6.722"
 
CO F. test	 ** ** ** ** * . ** ** ** ** ****	 ** 

Interaction
 
NxB ** NS * ** ** NS ** ** ** *
** 
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treatments significantly increased 
top, root and sugar yields of sugar 
beet. Ali (2003) Ramadan et al. 
(2003); Mohamed (2004) and 
Amin (2005) also concluded that 
biofertilization treatments had 
significant effect on root length 
and diameter, root, top and sugar 
yields/fed, while T.S.S.% and 
Juice purity percentage did not 
affect in all biofertilization 
treatments. 

For the effect of boron Rizk et 
at. (1995) reported that application 
of 25 kg N + 1 kg BI fed resulted 
in a good juice purity and a higher 
increase of fresh and dry weights 
of the top and root /plant . El
Hawary (1999) concluded that 
spraying sugar beet plants with 
150 ppm B (as a boric acid) ~mder 
saline soil condition gave the 
highest values of all studied 
characters. Saif (2000); Azzazy 
(2004) and Nafei (2004) found that 
the qualities measurements in 
terms of sucrose %, purity % and 
sugar yield appeared a positive 
response to boron application up 
to 5kg B/ fed. 

Effect of Interaction 
Most of the traits presently 

earlier showed significant 
interactions of application of 
nitrogen and serialine + boron , 
but most of them did not give 
additional information except root 
yield and sugar yield, seen in 
Tables (3-a) and (3-c) respectively. 

Table 3.a.	 Interaction effect of 
nitrogen and serialine 
+ boron on root yield 
ton/fed 

Nitrogen fertilizer Biofertilizer levels kg / fedand boron 
40 80 
B A 

CO!!1:rol 19.501d35.006c 
B A 

Serialine 24.970c 36.606C 

B A 
Boron 28.938b 39.575b 

B A 
Serialine + 30.5238 41.8483 

Boron 

Table 3.e.Interaction. effect . of 
nitrogen and serialine 
+ boron on sugar yield 
ton/fed 

Nitrogen fertilizer Biofertilizer levels kg / fedand boron 
40 80 
B A 

Control 2.973c 5.971c 
B A 

Serialine 3.969b 6.362c 

B A 
Boron 4.7768 7.204b 

B A 
Serialine + 5.0793 8.3653 

Boron 

On one way 80 kg N/ fed 
increased root yield over 40 kg N 
under any treatment of the other 
factor. When serialine + boron 
were applied with any levels of N •• 
significantly attained the highest 
values of root yield Ali (2003) 
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Table 4. Effect of chemical and biofertilizers nitrogen as well as boron on 
quality of sugar beet 

8 

Main effect and 
interaction 1" 

T.S.S.% 

Combined 
1" 

Purity % 

2nd 

Combined 
season season season season 

N Level (kg / fed): 

40 24.916b 25.166b 25.041b 64.258 64.158b 64.208 

80 27.500" 27.666" 27.583" 64.283 67.466a 65.874 

F. test * ** N.S. * N.S 

Biogertilizer and 

boron: 

Control 25.00 25.666b 25.333< 64.950 62.116c 63.533b 

Serialine 26.000 25.833b 25.916bc 62.816 66.083b 64.449b 

Boron 26.833 26.833·b 26.833"b 63.583 66.083b 64.833b 

Serialine + Boron 27.000 27.333" 27.166" 65.733 68.966a· 67.349a 

F. test N.S * ** N.S ** 

Interaction 

NxB N.S N.S N.S N.S ** * 

reported that root yield toni fed 
increased when inoculation sugar 
beet with nitrogen fixing bacteria 
and mineral nitrogen. While Amin 
(2005) showed that the response to 
the biofertilizer was positive when 
no mineral N- fertilizer was 
applied. 

From Table 3-c, it could be 
seen that when 80 kg N/fed was 
applied there was significant 
deferences for any treatment of the 
other factor on sugar yield ton/fed. 
The highest sugar yield ton/fed 
was obtained when 40 or 80 kg 
N/fed . with serialine + boron.. 
Similar results were recorded by 
Ali (2004); Ramadan (2003); 

Mohan1ed (2004) and Amin 
(2005). 

The experimental soil was 
poor fertile sandy soil. The 
response to nitrogen fertilizer is 
expected. Also, boron application 
was effective on such soil since the 
contents III different nuuient 
elements are poor. The need of 
sugar beet to boron was shown by 
El-Hawary (1999); Saif (2000); 
Azzazy (2004) and Nafei (2004). 
So the response to boron 
application mainly of nitrogen, 
was effective when lower nitrogen 
fel1ilizer level was applied but 
when 80 kg N was applied, there 
was no need for serialine. 
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