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ABSTRACT

Saved Said Shaaban Eisa, Optimization of sugar beet
nutrition in sandy soil. Unpublished Doctor of Philosophy, Dept.
of Agriculture Botany, Fac. Of Agric. Univ. of Ain Shams, 1999,

This study was conducted to find out the effect of nitrogen
and-or boron nutrition on growth and some phyvsiological responses
of sugar beet plants growing under sandy soil and imgated with
different NaCl  salimitv levels. The result obtained cleared that
raising nitrogen level around sugar beet media. without NaCl
addition induced maximum root fresh weight though. sucrose
concentration  was less against Jow N level 190 kgi However. water
consumption was doubled by high N level. On the other hand. low
N combined with NaCl treatment of late salimry application
produced similar root fresh weight and sugar yield as the
unsalinized plants. Exposure to salinity directly after sowing. with
both concentration as well high concentration added late (9 weeks
after sowing) negatively affected N fertilization on crop tolerance
that reflected on reducing root fresh weight. The harmful effect was
more elevated when the high nitrogen level was applied.

Sodium accumulation reduced K Na ratio n the top. Rubisco
concentration in mesophyl tissue and increased PEPCase activity of
sugar  beet leaves. which may be considered as the main
photosvnthethic smess enzyme. Such conclusion can be seen from
the clear decline of roottop ratio which reflected intem on the
lowest root fresh weight vield of the plant. To avord the deleterous
effect  of salinity. the sodium absorbed was manslocated to the
foliace to replace most of potassium. Sodium partinoning was
detected firstlv in epidermis lavers to protect the mesophyll cells
from the harmful effect of salinity. As sodium concentration raised
in the root media, it accumulated in root concomitant with the
redistribution of K from the epidermal leaf cells to sensitive tissue.

Kevy words: Sugar beet: Sandv soil: Nitrogen: Boron: Salinity:
Roottop ratio. Sucrose. Glucose; KNa ratiol
Sodium partitioning: Rubisco: PEPCase: EDXAL
ABA: Cell culture.
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INTRODUCTION

The sugar beet i1s one of the main sugar crops in the world
that provide human being with a high energy pure food. Along with
sugar cane, they provide the 70 million tons of sugar consumed
annually in the world The two crops. sugar cane and sugar beet.
contribute 55 and 45 percent of the world sugar supply.
respectively.

In 1982, sugar beet has been mtroduced in Egvpt as new
sugar crop and a second source for sugar production after sugar cane
to minunize the gap between production and consumption of sugar
and thus meer the nutritional demand of the vast growing population
(62 milhon) 1n the country. AMeanwhile. this aimed as well to bring
new land to the limited arable area of Nile Vallev (4% of the total
area) and to applyv non-traditional systems of irrigation for etficient
use of water resources.

Regarding. however. the uncultvated land in Egypt. deserts
are found to mainly occupy 96% of the total area. They are mostly
consisted of sandy seils characterized by high water infiltration. low
water holding capacity, and inherently low in nutrients required for
plant growth. Accordinglv. cultivation of these soils requires
modern techniques for both imgation and fertilization.

Planning fertilization of sandy soils should generally include
all essential elements. However. among these different nutrients.
nirogen ranks first m priority. since 1t 15 required by plants in
substanttal quantities and therefore 1s considered the kev limiting
factor for crop production under these conditions. Conseguently. in
order to fulfill the crop requirements for nitrogen in sandy soil. the
effect of nitrogen level has to be studied for maximizing vield

productions.
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2. REVIEW OF LITERATURE

The literature relevant to the aspects listed in the introduction

is brieflv reviewed under the following headings.

2.1. Effect of nitrogen fertilization:
2.1.1. Growth and vield:

Draveott and Webb (1971) studied the effect of nitrogen

fertithizer levels (0. 0.6, 1.2 and 1.8 cwt. acre” ) on sugar beet. Thev

reported that nitrogen increased root vield yureatly. especially the
first N level 0.6 cwt acre :the increase from the second and third
0.6 cwl. was much less. Nimogen decreased sugar content but the
low level 0.6 cwi. acre™ had less effect than the higher one. Sugar
vield was increased greatly by the first N\ level 0.6 owt. acre”.
slightlv by & further addition 0.6 cwt. acre” and decreased shghtly
but not significantly by more nimogen. Halvorson and Hartman
(1975) found that application of mwogen reduced root'top ratio in
sugar beet plants. James er al (1978) smdied the effect of soil
nitrogen fertilizer at different rates (0. 84. 210 and 323 kg. ha™) on
sugar beet root vield and sucrose percent. They found that the -0
plots appeared N deficiency svmptoms very early and the canopy in
these plots never completely covered In the N-84 plots. N
deficiency svmptoms began to appear in June and in the N-210 plots
in Ausust In the N-323 plots the canopy remained dark green and
massive throughout the season. At the highest level (325 kg. ha ),
vield was generallv increased and sucrose percent was decreased.
Akeson er al. (1979) smdied the effect of five different nitrogen
rates (0. 67. 134,202 and 269 ke ha”) on sugar beet root vield and
its quality. Thev concluded that total root vield increased from 45.2

to 84 4 metic tons ha  with increasing the nitrogen application rates

Central Library - Ain Shams University




