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ABSTRACT

Two field trials were conducted during 2009/2010 and 2010/2011 seasons in
Nubaria Research Station. Alexandria Governorate. The major goal was to study the
effect of nine treatments which represented the combination between three foliar
spray of some micronutrients soiution levels (1/4, 1/2 and 3/4 /300 L water/fed) at 45
and 75 days from sowing and three nitrogen fertilizer levels of (80, 100 and 120
Koffed). A split plot design with four replications was used. The main plots were
assigned to foliar spray with some micronutrients solution, whereas, nitrogen fertilizer
in the sub plots.

The obtained results reveaied that: foliar spray of micronutrients solution level
at 1/2 lffed attained a highest values for root diameter and fresh weight/plant, as well
as, sucrose%, purity%, root and sugar yields/fed. While, N, Na and K% were
decreased in both seasons. Foliar spray of micronutrients solution level at 3/4 Ifed
increased root length and macroelements (g/100 g DW) in both seasons.

Application of nitrogen fertilizer at 120 kg Nffed gave the highest mean values
of root fength, diameter, fresh weight/plant, root and sugar yields/fed. On the contrary,
a gradual reduction in sucrose% and.purity% had been detected with the increase in
nitrogen level over B0 kg Nffed.

interaction between foliar spray of some micronutrients solution ievels 1/2 IHed
and nitrogen fertilizer at 120 kg/fed significantly affected on sucrosa%, root and sugar
yieldsffed in both seasons.

INTRODUCION

Egyptian Government imports large amounts of sugar, i.e. about 1.10
million ton, every year to face the rapid increase of population. Sugar beet
plays a prominent role for sugar production, about 37.27% of iocally sugar
production, (CCSC, 2010). In recent years, sugar beet grown on sandy soils
as newly reclaimed scils has shown a variety of visual symptoms that
resemble nutrients deficiencies. Sugar beet nutrition had a great effect on
beet productl\nty

For various crops, micronutrients fertilizers received great attenhon
Application of micronutrients mineral soluble salts unavailable forms. Many
worker for micronutrients metioned that, Osman {1997) and Abd El-Gawad ef
al. (2004) they found that Mn application at a level of 40 g/fed significantly
raised purity%. Gezgin et al (2000) found that foliar application of B levels
from 0, 500 andior 750 g/boron as (sodium borate 11% B) increased
significantly root and sugar yields via the increase in root sucrose%. Osman
et al. (2003 and 2004) application of three levels of boron (0, 1 and 2 KgHed)
(as a borax, sodium borate 11% B} and 2 levels of Mn (0 and 1 Kg/fed) as a



Osman, A M. H.

manganese sulfate (28% Mn) and the mixture of them 2 kg B + 1 kg Mn/ffed.
The results observed that, surpassed in root length, TSS%, sucrose%, root
and sugar yields/fed. Shafika and El-Masry (2006) found that foliar spray with
micronutrients, in mixtures of Zn, Mn and Fe increased significantly root
growth, quality traits%, root and sugar yieldsffed. Zeinab and Samya (2006)
used three concentration from B (0, 0.02 and 0.04% boric acid) as foliar
application on root quality and yields of sugar beet. The results, found that
{0.02% boric acid) attained the highest root growth, quality traits%, as well as
root and sugar yields/fed. Allam (2008) used three concentration from boron
(0, 0.02 and 0.04% boric acid) as foliar application on root quality and yields
of sugar beet. The resuilts, found that (0.02% boric acid) attained the highest
root growth, quality traits%, as well as root and sugar yieids/fed. El-Geddawy
et al. {2007 and 2008) showed that soaking sugar beet seeds with soulutions
of micronutrients 0.5 andfor 1 kg Bffed + 4 kg Znffed before sowing
significantly surpassed the dried method with respect to root diameter,
weight/plant, root and sugar yieldfed. Soudi and El-Guibali (2008) and
Manal, Hussein (2011) found that foliar appiication with (B + Zn + Mn + Fe) at
the level 2 cm /1 /400 [ waterffed increased significantly root iength, diameter,
fresh weight/plant, as well as, sucrose%, purity%, root and sugar yields/fed in
both seasons as compared with control treatment (without micronutrients)
and 1 ¢m /i /400 | waterffed. Hellal ef al. (2009) concluded that in calcareous
soil were high level of calcium carhonate are present. Boron should be
applied to improve the yield and nutrient balance of sugar beet,

Nitrogen supply is the most essential factor in plant nutrition. The
optimum dose of nitrogen needed by sugar beet is greatly affected by many
factors such as soil type, fength of growing period, irrigation system, sugar
beet variety..etc. In general, the literature cleared that sugar beet did not
produce profitable crop under shortage of nilrogen (Vendergeten and
Venstaleen., 1991). High N dressing increased vegetative growth, meantime,
decreased root yield and sugar yieldsfed and quality of the crop decline
greatly (Moustafa, Zeinab et al, 2000 and Moustafa, Shafika et al. 2005).
Osman (2005) found that the highest sugar yield was recorded due to the
addition of 80 kg Nffed. Leilah ef al. (2005) found that adding 250 kg N/ha
(105 kg Nfed) produced the highest values of root length, diameter, fresh
weight, root and sugar yields/ha under the newly reclaimed soils in Egypt.
Shafika and El-Masry (2006}, El-Hosry ef al. (2010), Osman et a/. (2010) and
Osman and Shehata, Mona (2010) found that increasing N rates from 60 up
to 120 kgfed decreased root sucrose content and sugar yieldfed, while,
growth criteria, juice impurities% (Na, K and a- amino N) and root yield
showed a vice versa trend.

The present study was carried out to determine the proper foliar spray
with micronutrients solutions and nitrogen fertilizer levels under the agro-
climatic conditions of Nubaria.
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MATERIALS AND METHODS

Two field trials were conducted during 2009/2010 and 2010/2011
seasons in Nubaria Research Station. Alexandria Governorate. The major goal
was to study the effect of nine treatments which represented the combination
between three spray of some micronutrients solution levels (1/4, 1/2 and 3/4
1300 L water/fed) and three nitrogen fertilizer levels (80, 100 and 120 Kgffed).
Foliar spray of some micronutrients solution comprise of liquid chelated
microelements, B, Fe, Zn and Mn, i.e. boren in the form of (boric acid 9% B),
iron in the form of iron chelated (7.15% iron oxide), zing in the form of zinc
chelated (7% zinc) and Manganese in the form of manganese chelated
{9.03% manganese oxide), which were sprayed at 45 and 75 days from
sowing, using hand sprayer with 300 {fed. Physical and chemical analysis of
the Experimental site according to A.Q.A.C. (2005) are shown in Table 1. The
preceding crop was Maize at both seasons. A split plot design with four
replications was used. The main plots were assigned fo foliar with
micronutrients solutloni whereas, nitrogen fertilizer in the sub plots. The sub
plot area was 19.60 m” including four ridges of 7 m in tength and 70 cm apart
and spacing between hills 20 cm. Farida variety was sown on 10 and 20"
October and harvested after 7 months for the 1* and 2™ seasons,
respectively. Nittogen fertilizer at the levels of 80, 100 and 120 kgffed in the
form of ammonium nitrate (33.5% N) was applied in four equal doses, the first
was applied after thinning and the others was applied at 2-weeks interval
after the first application. Phosphorus fertilizer level at the rate of 30 kg/fed in
the form of calcium super phosphate (15.5% P.0;) was added during land
preparation. Potassium fertilizer level of 24 kg/fed in the form of potassium
sulfate (48% K;O) was applied in four equal doses with nitragen fertilizer.
Other agricultural practices for sugar beet field were carried out as
recommended by Sugar Crops Research Institute.

Table 1: Some physical and chemical analysis of the exmﬂﬁenﬁl site.

Partialsize | Soil | So |E.C.|C3¢s Avaiiable contents
Seas % _ _ {Organic %
ons % -
Clay | sirt(sand ], P lrexturas] ds/m matterki w P | K

{1:2.5)
009/2010 | 3.0 133|937 7.7 ({Sandy{ 1.6 | 108% | 0.75 44 1321/] 132
010/2011 ) 36 [47191.7] 7.8 [Sandy]| 19 | 89% | 080 | 65 [3.01] 120
Seasons | Soluble cations (moql!) Soluble anions (mogg)__#lvalhbh contents

Ca” [Mg" | Na COs | HCOy SO,) B [ Fe | Zn | Mn
009/2010 | 2.00 j 3.02 | 3.24 QZQ 250 ] 1.10 302 21703142 | 26| 38
010/2011 12.05 | 3.00 {314({0351260] 109 (3.00{210/035; 4t | 35} 24

Recorded data:
At harvest time (210 days from sowing): A sample of 10 roots was
randomely taken and the following traits were determined:
I. Root growth traits:
1. Roof length (cm/plant).
2. Root diameter (crn/plant).
3. Root fresh weight (g/plant).
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1. Juice quallty R E R T AR 3 S S G

4. Sucrose%: was polas-metrically, determined on a |ead acetate extract of
fresh macerated.root. according fo Le Docte: (1927) e

5. Purity% was calculatedacoordlng 10 Purity % = “Sucroge% x 100fTSS%

6. Macro elements canterf, ie. niffoge sodium tNa) and pﬂtassmm
(K)% were determined-as. yA. A.C. "(290_5), T

ill. Yields (tOnsffed) o A R e

ias. détel J_Iﬁbd onthe: “whie pfot bas:s were
“harvested, topped and ‘,lghed‘t, determine ro6t yieldsifed: -
8. Sugar yield (tonlfed) wh‘ ch Wa§ calculat ‘by multmly root yteldslfed X

sucrose%.

Resuits presented i 'Fabie 2 mcm;ated &hat foha ray " witf
micronutrients solution:tevel: at-1/2-\fed gave:the. higher.. vaTues ‘foi" root
dlameter and root fresh welght than 144.0r. 3/4. llfed,.The same resu‘lts ’ere

TLETTS

by a sufficient increase inroot fresh welghtlplant sqpr,ose% as w_ejl s root

and sugar yield. The stimufation ‘effects..of. mmroelements on qu gits

may be attributed to the:increass in:sucrese%. wiy :
Boron is essential- forthe -foymation of new.

addition to a vital role in sugar mmslatmioxmom. - o
Manganese activates some of the enzyme reactions.’If plays 4 Tole in

regulating the levels of Auxinin;plapt t:ssuag b;ga;twatgng the Auxin Oxldase

system (Marschner 1986):"Mn element 3 activator for different

enzymes, especially those:of ithe’ mtera;tlpn KeThs “cyele and proteln

synthesis within the pfant v P

Role of Fe as arvilectron mrner in* 'pﬁdbsyrgtbeﬂc phosphorylathn

The role of Zn - nhanneﬁi&n the ved growth;:
to that Zn is known to béan essgnﬁal.cﬁﬂstlﬁiem of !l‘iree pl; smemzyme [e
carboning anhydrase, alchohol déhfdmgéné&é and superoxidase: dismutase.
In addition, Zn has a marked effect on the level of Auxin which appears to be
required in the synthesis of intermediates in the metabolic yaﬂww throtugh
tryptophan to Auxin (O hki, 1978) " wmc& i “turn eno&urégé‘ the"maristemic
activity of the plant which Fesultéd" in more deli - ehi&r' me'nt' (Dewiin*and
Witham 1983). T neE
(Sandman and Bogger 1983) stated that yié?}& iﬁcremant‘ might be
due to the favorable influence of Zn on plasnt eniymé aetivity and-improving
the photosynthetic and mobilization in plant§™hé prérotinced efféct: of

“if1e
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mlcronutnents 4s mami‘y due. to their effect on growth hormone production
which has a du'ect effect on ‘plant growth, throughout their influence on the
production of plant ‘growth promoting - substances and increase in various
availability soil nutrients. These results ‘are i agreement with those reported
by El-Geddawy.-al._ al, (2007 and 2008) Soud| and E!—waah (2008) and
Manal, Hussein (2011) E :

Table 2: Effect of spray; of - mleronutrients soiutmn on. roots growth,
‘ - o qumlity. tr&iisﬂmacmelqmmn% amj y;a!ds (tonlfed) at _harvast

dur;ng_gow12010 and zoaorzgﬁ seasons . T
rl =

R o“ot tralt:
Lﬁn RN

" D |11.67 |.813.8,] 14.90:]
.ga 10 1: 25 | 9314 L1657,
< 12.36 874.2 15.80° K¥
&.g; Q,GG 0.651- 1540} 0.20: | 01

. 2010 011 sc' 500

_ 430 123618162 [ 160% ] AT
h 2520‘4 13.64°-948.0° "‘I.GO; L83 + 3-51 58
29201 92:98 | 877.1.{116.48 } 79.47. 1236 3741 2499 [ 4.12

SO atsh - " 10757 045 40.0| 037 1:0.25 QOB 0 0.17.10.15] 1.60 [0.08
RL= Root length (cm), RD = Root diameter (cm), RFW = Root fresh weight {g/pJant), Suc.=
Sucrose%, Pur.= Purity%. Macroetements®% (g/100 g DW), Le, (N= nlttogo,n, Na= sodlum,
K-" Msﬂu!h):«‘ﬂelﬂ (tunﬂad) RY=. Root yl&ld and SY = Sugar yiqlﬁ.

M Nltrogen fertllizereffects - S e
' -Regults in:Table 3 showed iha nftmgen' "artil‘IZer Ievéﬁs |ed to
>significantly’ differences -in.roat; length, dlameier, ,fresn ) ‘l_ght sucrose% and
“purity%;: as well as, oot -and sugar yieldslfed in both sessons. The treatment
“with nitrogen. festiizer. at 120 kg/fed gave, the; fughest .rriefan va?ues for, root
“iength,  diameter.cand. fresh. . weight g/p“lant as well ‘as, !root and’ sugar
* yieldsifed; while, it gave the lowest sucrose% .and punty% Such efféetf may
“ be:due-to that theincrease -of mtrogen jemtizer inéreased the fractioh of the
assimilate enteringthe-root that was used,in growth at'the e:tpense ‘of that
stored as sugar. Thus, plants with more N 'had ‘a smaller proportron of their
_, root weight as sugar because more was used in growth. Also, the ‘response
“'of beet 1o the tigh N'iip'te' 120 kgffed was expected-since the available N
_-content -of safidy solt:in ‘the. experimental site: was. jow. Similar results were
;reviewed by Osmanetai (201 ahd Osman and Shehata, Mona (2010) they
 found that ! gar- bieet plants. were: sugniﬁcanﬂy mcreased
: ncweasang 1eve1 N fepti iz ’upto—*l 20'Kgffed: g
or. macroeleménts%, resmts showed that- N, Na and K bontents
mﬁcanﬂy mcregsed by dncredsing: nltrugen te\cel in-bath seasans.
; -‘Apphca‘tlarr of 80 kg Nifed gave« the lowest Mmean" values for N; Na and K
" rontent i the-two seasoris ‘as. compared with ather levels ‘of fitkogen: Fhis
WS compensatad by~ a:- sifficiént ‘Intrease ..in . root_fresh . weight/plant,
. :gucrose% as ‘wall as rodt and” sugary:eid -Sugh ‘effect'may. be due to that
. “hitragen ' fertilizer_ ehhanded lhe: Uptake. of other- minerals which - finally
- .reflected in.better. growth of root and quality; also, _dué to the- espemally role of

n
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high nitrogen level that stimulate vegetative growth and hence more essential
elements absorbed which increased its leve! in beet roots at harvest
(Moustafa, Shafika et al 2005). These results are in agreement with those
obtained by Osman and Shehata, Mona (2010).

Table 3: Effect of nitregen fertilizer levels on root growth, quality traits,
macroelements% and yields (ton/fed) at harvest during

2009/2010 and 2010/2011 seasons.
Tralts 2009/2010 season

Nitrogen | _Root growth tralts | Quality % | Macrosioments% | Yields (ton/ied] |
Kgitedt | RL | RD | RFW [ Suc. [ Pur. | N | Na | K | RY | SY
23.90 | 12.44 | 753.3 | 16.37 | 83.95 | 1.32 | 1.50 [3.52] 22.70 | 3.72

100 25.80 | 12.93 | 859.3 | 15.60 | 7518 | 1.50 | 1.70 |3.81] 23.26 | 3.63
H20 268.60 | 13.62 | 1012.7 | 15,30 | 7116 | 1.73 | 1.00 [4.00] 25.30 | 3.87
LSD at 5% 0.80 | 0.05 | 35.0 | 0.55 | 0.20 | 0.10  0.16 [0.23] 1.65 | 0.10

20102011 season

o 23.40 ] 12.98 ] 760.6 | 17.17 | B1.76 | 1.42 | 1.70 [3.48] 23.55 | 4.04
00 26.50 | 13.40 | 875.5 | 16.58 | 76.06 | 1.5t | 1.90 {3.76] 24.11 | 4.00
120 28.60 | 13.82 [ 1025.6 | 1575 1 71.92 | 1.72 | 2.00 |3.99] 26.47 | 4.17
L S0 at 5% 1.5 | 0.75 | 50.0 | 0.45 | 0.15 | 0.08 | 0.18 |0.17] 1.85 | 0.07

RL= Root length (cm), RD = Root diameter (cm), RFW = Root fresh welght (g/plant), Suc.=
Sucrose’, Pura Purity®. Macroslements®: (gi100 g DW), Le. [N= nitrogen, Na=
sodium, K= potassium). Yield (tonffed) RY= Root vield and SY = Sugar yield.

ifl. Effect of interactions.

The tabulated results in Tables 4 and § mentioned that the interaction
between foliar spray of some micronutrients sclution and nitrogen fertilizer
levels affected significantly root fresh weight, N and K in Table 4 and
sucrose%, root and sugar yields/fed in Tabie 5. The high mean values for
root fresh weight/ptant, root and sugar yields/fed were obtained when applied
120 kg NMed and foliar spray of some micronutrients solution at the level of
1/2 Hed in both seasons. While, sucrose% recorded the highest values when
applied 80 kg Nffed and foliar spray of micronutrients solution at the level of
1/2 Ifed in both seasons. For N and K%, the resuits observed that the
interaction between nitrogen 120 kgffed and spray of micronutrients solution
at the level of 3/4 1fed gave the maximum increase for N and K% in both
seasons,

Table 4: interaction effect on root growth traits and macroelements% at
harvest during 200972010 and 2010/2011 seasons..

2009/2010 season
Interactions_ JRoot fresh weight (g/iplant) ___ Nitrogen% | Potassium%
| Micronutrients Spray of micronutrients solution levels (B + Fe + Zn + Mn) {fed
xn 1/4 172 34 1/4 172 /4 14 12 34
710.1 | 7724 | 74139 | 1.19 | 110 | 1.37 | 345 | 3.27 | 3.54
100 800.2| 8909 | 8506 | 146 | 125 | 148 { 3.77 | 3.50 | 3.85
120 900.5 | 1100.9 | 1000.7 | 1.72 | 141 | 1.75 { 395 | 365 | 4.10
LSD at 5% 0.01 0.09 0.05
201072011 season
72562 | BO2J | 75419 | 133 | 117 | 145 | 341 | 3.24 | 3.42
100 8153 | 9208 | 86345 | 1.38 | 1.27 | 1.57 | 3.72 | 3.53 [ 3.81
120 9166 [ 1120.8_ | 1013.6 | 1.60 | 149 | 170 | 3.91 | 3.75 | 4.00
L.SD at 5% 0.02 0.08 0.10
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The beneficial effects of the studied micronutrients and nitrogen are
more related to their active role for building new meristemic cells, enhanced
cell elongation and increased the ability rate of leaves for photosynthetic
process. The beneficial effect of the interaction between these micronutrients
may be attributed to each one by increasing plant growth or maintaining
favorable balance between them. The positive effect of micronutrients as
individually or mixture on sugar beet plants was also reported by Soudi and
El-Guibali (2008) and Manat, Hussein (2011).

Table §: Interaction effect on sucrose, root and sugar yields {ton/fed) at
harvest during 2009/2010 and 2010/2011 seasons.

2008/2010 season
Interactions Sucrose% [ Root yislds {tonfed) |Sugar ylelds ({ton/fed)
Micronutrients Spray of micronutrients solution levels (B + Fe + Zn + Mn) Hed
X nitrogen 1/4 172 Y4 1/4 1/2 3/4 1/4 12 3/4
5] 15.35 17,30 | 1645 | 21.50 | 23.50 | 23.10 | 3.30 | 4.07 | 3.80
100 14.85 16.25 | 15.70 | 22.65 | 23.68 | 2345 | 3.36 | 3.85 | 3.68
120 14.51 16.15 [ 15.25 | 24.10 | 2595 | 2585 ] 3.50 | 418 | 3.04
LSD at 5% 0.30 0.03 0.10
2010/2011 season
B0 16.52 17.85: 17.13 {2235 | 2435|2395 | 369 | 435 | 4.10
100 16.10 17.05 1 16.60 | 2350 | 2453 | 24.31 | 3.78 | 4.18 | 4.04
120 15.41 16,10 | 15.75 | 24.85{ 27.85 | 26.70 | 3.83 | 448 | 4.21
SO at 5% 0.40 0.20 0.03

Conclusion

It is concluded that foliar application at the level of 1/2 Iffed with applied
N fertilizer level at 120 kgffed produced the highest mean values of the most
traits under study.
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