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Table 3: Effect of potassium fertilizer treatments on some sugar beet quality during 2008/2009 and 2009/ 2010 seasons

2008/2009 2009/2010 

Potassium ------------------------------------------------------------------------------------------ -----------------------------------------------------------------------------------

fertilizer Sucrose Recoverable Quality Sucrose loss Recoverable

treatments Sucrose % Purity % loss to molas sugar% index Sucrose % Purity % to molas sugar% Quality index

K 19.28 81.70 3.53 15.75 81.69 18.61 80.73 4.03 14.58 78.340

K 20.17 83.29 3.38 16.79 83.24 20.16 83.59 3.32 16.85 83.581

K 20.69 83.52 3.41 17.28 83.52 20.58 83.34 3.43 17.15 83.332

K 21.07 84.41 3.29 17.78 84.39 21.04 83.87 3.38 17.65 83.893

K 19.61 83.28 3.28 16.33 83.27 19.55 80.20 3.07 16.47 84.254

K 20.47 84.24 3.23 17.25 84.27 19.90 82.49 2.79 17.12 86.035

K 20.66 82.78 3.56 17.10 82.77 20.45 82.04 2.94 17.50 85.576

LSD 5% 1.22 NS     NS 1.15 NS 1.28 3.66 0.21 1.12 4.02

Table 4: Effect of potassium fertilizer treatments on root impurities during 2008/2009 and 2009/2010 seasons

Potassium 2008/2009 2009/2010

fertilizer ------------------------------------------------------------------------------------ ----------------------------------------------------------------------------------

treatments K (meq/100 g) Na  (meq/100 g) "-amino nitrogen K (meq/100 g) Na  (meq/100 g) "-amino nitrogen

K 6.39 1.98 3.9 7.35 2.46 4.120

K 6.06 1.84 3.96 5.78 1.90 4.111

K 5.99 2.02 3.92 6.12 2.02 3.722

K 5.81 1.72 4.01 6.36 1.79 3.413

K 5.67 1.83 4.39 4.68 2.07 4.994

K 5.41 1.96 4.35 4.07 2.01 4.385

K 6.54 1.93 3.84 4.49 2.07 4.286

LSD 5% NS NS 0.23 0.29 NS 0.21

Fig. 1: Effect of potassium fertilizer treatments on recoverable sugar yield (RSY) during 2008/2009 and 2009/ 2010
seasons. LSD 5% 1  season = 0.75, 2  season = 0.83.st    nd

Fig. 2: Effect of potassium fertilizer on K/Na ratio in (2008/2009) and (2009/2010) seasons. LSD 5% 1  season = 0.15, 2ndst

season = 0.13.
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Fig. 3: Potassium use Efficiency (KUE) kg sugar/kg K O. LSD 5% 1  season = 3.39, 2  season = 3.292
st    nd

Effect of Potassium Fertilizer on Some Sugar Beet factory however is determined not only by sucrose
Quality: Improving sugar beet quality is one of the most concentration,  but  also   by   the   concentrations  of
important means for maximizing profitability in sugar beet other constituents that impair white sugar recovery.
industry. Sugar beet quality is complicated process These  are  called  root impurities. Soluble substances
influenced by several factors. The technical quality of such as potassium, sodium, amino acids and other
sugar beet is essential for economical sugar nitrogenous compounds, which cannot be eliminated
manufacturing. Sugar %, purity, sucrose loss to molass, before  the  sugar  is  crystallized  (Table  4)  shows  that,
recoverable sugar % and quality index are among the most all  potassium  treatment  significantly  decreased  K, Na
quality feature of sugar beet. Data in Table 3 showed that and  "-amino  nitrogen  concentration   in   sugar  beet
all potassium treatments significantly increased sugar %, juice extraction as compared with control treatment.
purity, recoverable sugar % and quality index as Similar results were obtained by Tawfik et al. [5]. In this
compared with untreated ones in both seasons. However, concern,  Carter  [19]  stated that "-amino nitrogen
foliar or soil application of 114 kg KO /ha at sugar storing (Neutral amino acid, glutamine, asparagines, pyrrolidone2 

recorded the highest values for all the previous characters carbonic  acid,  amino-butyric  acid)  is  consider  one of
in both season. However, soil potassium application was the main impurities and undesirable character which
more effective than foliar ones. Furthermore, addition of decrease the quality as their concentration in juice
potassium at sugar storing stage surpasses the other increases.  They  interfere  with  the  crystallization
treatments. These results are in a harmony with those process,  which  causes  a  greater proportion of the
obtained by Ulgen et al. [25] who found that potassium sugars  to  be  recovered  as  molasses  with  a  reduction
positively effects sugar content because of its specific in refined sugar. They added that, both K and Na are
physiological effects during synthesis, transport and impurities and their ratio interferes with the crystallization
storage of sugars. They added that potassium enhances process,  which  causes  a  greater proportion of the
many enzyme actions aids in photosynthesis process and sugars to be recovered as molasses with a reduction in
sugar formation and translocation. Furthermore, Karam et refined sugar. Moreover, Malbaša et al. [28] found that
al. [26] pointed that potassium also has another equally these nitrogenous compounds affect the industrial
important role in the transfer of sugars produced in the purification of sucrose and contributes to the actual sugar
leaves to the storage root. They added that, in its passage so they affect the quality of sugar beet. Moreover,
from leaf to storage root each molecule of sugar has to Furthermore, Van der Poel et al. [29] said that, the
pass through innumerable cell membranes and K  ions are molassigenic substances such as potassium, sodium,+

an essential component of the 'molecular pump' within the raffinose and N compounds such as amino-N and betaine
cell membranes that facilitate this passage. These results increase the molasses loss, whereas invert sugar and
are in agreement with those obtained by Mekki and El- glutamine lead to color formation during evaporation and
Gazzar [3]. Grzebisz et al. [27] proved an evidence of the crystallization as a consequence of the Maillard reaction.
role of potassium in improving juice quality and sugar This is regarded as a major quality impairing factor for
recovery as well as root yield. white sugar. As for K/Na ratio, Fig 2 proves that K

Effect of Potassium Fertilizer on Total Impurities: The K  gave the lowest values. Tawfik et al. [5] came to the
technical beet quality i.e. the process ability in the sugar same results.

3

treatment produce the highest values, on the other hand,
5
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Effect of Potassium Fertilizer on Potassium Use 3. Mekki, B.B. and M.M. El-Gazzar, 1999. Response of
Efficiency (KUE): Improvement of nutrient efficiency in root yield and quality of sugar beet (Beta vulgaris L.)
crops is an important issue in modern agriculture both for to irrigation with saline water and foliar potassium
reducing cost in agriculture production and for protecting fertilization. Annals Agric. Sci. Ain Shams Univ.
the environment. Efficient use of nutrients is the relative Cairo, 44(1): 213-225.
ability of plant to produce maximal amounts of dry matter 4. Fathy, M.F., I. Abdel- Motagally and K.A. Kamal,
for each increment of nutrients accumulated or it is plant 2009. Response of sugar beet plants to nitrogen and
yield (productivity) per unit nutrient supply [30]. In our potassium fertilization in sandy calcareous soil. Int.
experiment, the final product was sugar yield. Data in Fig. J. Agric. and Biol., 11(6): 695-700.
2 showed that KUE was positively affected by K 5. Tawfik, M.M., Mirvat E. Gobarah and Magda H.
application at different development stages. However, soil Mohamed, 2010. Management practice for increasing
application was more efficient than foliar ones. Moreover, potassium fertilizer efficiency of sugar beet in North
splitting k fertilizer into two doses has a positive effect on Delta, Egypt. Int. J. Acad. Res., 2(3): 220-225.
KUE especially at K  and K  treatment. Similar results were 6. Amer, M.A., M.Z. Attalah, M.F. Ibrahim and F. El-3  6

obtained by Karam et al [26]. Taweel, 2004. Effect of potassium fertilizer on mineral

CONCLUSION sugar beet varieties. J. Agric. Sci. Mansoura Univ.,

Balanced application of K fertilizers became an 7. El-Harriri, D.M. and M.E. Gobarah, 2001. Response of
important task to stimulate its consumption by plant and growth, yield and quality of sugar beet to nitrogen
develop an effective technology to optimizing input of K and potassium fertilizers under newly reclaimed
fertilizers of sugar beet. The findings of this study sandy   soil.   J.   Agric.   Sci.   Mansoura  Univ.,
indicated that splitting of soil applied 114 Kg K O haG 26(10): 5895-5907.2

1

into two equal doses (1/2 at root formation and 1/2 at 8. Rengel, Z. and P. Damon, 2008. Crops and genotypes
sugar storing) could be recommended for maximizing differ in efficiency of potassium uptake and use.
sugar beet productivity and quality under agroecological Physiol. Plantarum., 133(4): 624-636.
conditions of Belqas district, Dakahlia Governorate, 9. Aparna, B., 2001. Potassium status and enzymatic
Egypt. Because of the variability in research results and activities under different agro ecosystems of Kerala.
practical field experience with foliar feeding, opinions on Proceedings of International Symposium on
its usefulness vary according to the soil type and plant Importance of Potassium in Nutrient Management for
kind. Overall, the economics of foliar fertilization is Sustainable Crop Production in India. PRII-IPI, New
dependent, first, on how successful applications are and, Delhi, India.
second, on whether or not the same nutrition might have 10. Roghieh, H. and J. Arshad, 2009. The K/Na
been supplied more economically through another means. replacement and function  of  antioxidant  defense
If soil pH limits nutrient availability and ground applied system  in sugar beet (Beta vulgaris L.) cultivars.
fertilizers are not taken up, foliar fertilizers may be a valid Acta Agriculturae Scandinavica, 59(3): 246-259.
option. 11. Le-Docte, A., 1927.  Commercial  determination  of
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