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Abstract

Two field trials were carried out at Sakha Research Station (Kafr
El-Sheikh Governcrate) during 2002/2003 and 2003/2004 seasons.
Each experiment consisted of 18 treatments repesenting two varieties
{Pleno and Kawemira) and three nitrogen fertilizer levels (65, 80 and
95 kg Nffed) and three potassium fertilizer levels (zero, 24 and 48 kg
K,Offed). Treatments were arranged in split split plot design with four
replications. Varieties were assigned in the main plots, nitrogen
fertilizer levels were assigned to the sub plots and potassium fertilizer
levels were randomly distributed in the sub-sub plots.

Increasing N level up to 95 kg N/fed showed significant effects
on root length in both seasons and higher leaf area index, total dry
weight of leaves, leaf/weight ratio, root diameter, root fresh weight,
root top ratio, total soluble solids% and sugar yields. On the contrary
total soluble solids, sucrose and purity percentages were decreased.

Potassium fertilizer showed significant effects on total soluble
solids% in the 1% season, leaf/weight ratio and top yield in the 2™
season and leaf area index, total dry weight of leaves, root length, root
diameter, root sucrose%, purity%, root/top ratio sugar yield (tons/fed)
in both seasons.

The highest values of root yield {45.53 and 41.96 ton/fed) and
sugar yield (6.76 and 5.95 ton/fed) resulted from the interaction
between Kawemira variety, along with the application of 95 kg N/fed
and 48 kg K;0/fed in both seasons.

INTRODUCTION

El-Taweel (1999} found that sugar beet varieties Top, Kawemira and Pleno did
not differ significantly in dry weight of leaves as well as top and sugar yields/fed,
sucrose, TSS and purity%. The variety Pleno was the highest one in this respect
followed by Kawemira and Top varieties in a descending order. Ismail (2002) found
that sugar beet varieties did not differ significantly in root length and diameter (cm) as
well as sucrose and purity% in both seasons, while they varied significantly in root
fresh weight, root and sugar yields in the 1% season only.

El-Shafai (2000) showed that increasing N level up to 92 kg N/fed significantly
increased root fresh welght, root and sugar vields, while sucrose% decreased. He
noticed that purity percentage was not significantly affected by the applied N levels.
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Ismail (2002) found that nitrogen levels affected significantly root length, diameter cm
and root fresh weight, root and sugar vields in both seasons, while, sucrose and
purity% were not affected by the used N levels.

El-Taweel {1999) found that increasing K application from 0 to 24 and 48 kg
K:Offed significantly increased leaf area index, root length, root diameter cm, fresh
weight of root and leaves, total soluble solids%, sucrose%, purity%, root and sugar
yields of sugar beet plants. El-Shafai (2000) showed that significant increases in root
fresh weight, sugar yield and sucrose% as K leve!l increased from zero to 48 kg
K,Offed while root yield was insignificantly increased. Purity% was not significantly
affected by K fertilizer level. Ismail et &/ (2002} found that potassium affected
significantly roct fresh weight, purity%, root and sugar yields in both seasons, while
sucrose% was significantly responded only in the 1% season, while the highest top
yield was recorded by the application of 24 kg K,O/fed.

The aim of the present work was to study the effect of nitrogen and potassium

fertilization on yield and quality of two sugar beet varieties.
MATERIALS AND METHODS

Two field trials were carried out at Sakha Research Station (Kafr El-Sheikh
Governorate) during 2002/2003 and 2003/2004 seasons. Each experiment consisted of
18 treatments repesenting two varieties (Pleno and Kawemira) and three nitrogen
levels (65, 80 and 95 kg N/fed) and three potassium levels (zero, 24 and 48 kg
K.O/fed). Treatments were distributed in split split plot design with four replications.
Varieties were arranged in the main plots, levels of nitrogen fertilizer were assigned to
the sub plots and levels of potassium fertilizer were randomly distributed in the sub-
sub plots. Nitrogen fertilizer levels was applied in the form of Urea 46% N and
potassium in the form of potassium sulfate 48% K.O was applied at 48 kg K;O/fed
applied in two equal doses; the 1% application was applied after thinning (45 days from
sowing) and the 2" two weeks later. A fixed dose of phosphours (15 kg P,O:/fed) in
the form of calcium superphosphate 15.5% P;0s at the rate of 30 kg P,Osffed was
added along with seed bed preparation. Sowing took place during the 1% week of
November while harvest was done 7 months later in both seasons. Plot size was 14 m?
{4 rows of 50 cm apart and 7 m in length). Distance between hills was 20 cm. The
previous crop was maize in both seasons. Other agricultural practices were done as
recommended by Sugar Crops Research Institute (SCRI), The physical and chemical
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analysis of the upper 30 ¢cm of soil of the experimental site showed that the soil was
clay loam containing 30.10% sand, 39.2% silt and 27.7% clay and 28.8 ppm available
N, 16.38 ppm P and 420 ppm K*.
Data recorded:
1. Leaves traits at 150 days from sowing: A sample of 10 plants was taken at
random to determine the following:
1. Leaf area index (LAI) which was calculated according to Watson (1958).
2. Total dry weight of leaves (g).
3. Leaf/ weight ratio (LWR g/cm?) as described by Wareing and Philips (1981).
I1. Root traits at harvest: A sample of 10 plants was taken at random to
determine the following:
4. Root length {(cm).
5. Root diameter (cm).
6. Root fresh weight (g).
II1. Juice quality:
7. Total soluble solids% (TSS%)} was determined using hand refractometer.
8. Sucrose% was determined according to Le Decote (1927).
9. Purity% was calculated according to Carruthers et a/. {1962).
Apparent purity % = Sucrose % x 100/TSS %.
IV. Yield and yield components: At harvest plants of each plot for various
treatments were uprooted and topped to estimate:
10. Biological yield = Root vield + Top yield (tons/fed).
11. Root/top ratio.
12. Top vield (tons/fed).
13. Root vyield {tons/fed).
14. Sugar yield (tons/fed) was calculated according to the following:
Sugar yield (tons/fed) = Root yield x sucrose %.
The collected data were statistically analyzed according to Snedecor and
Cochran (1981).
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RESULTS AND DISCUSSION

1. Leaf area index after 150 days from sowing (LAI):

Data in Table (1} showed significant differences in leaf area index as affected
by varieties only in the 2" season. The highest leaf area index (6.33) was obtained by
variety Kawemira.

The result in Table (1) showed no differences in leaf area index as affected by
nitrogen fertilizer in both seasons.

The effect of potassium fertilizer rates on leaf area index was significant in
both seasons. Adding 24 kg K;O/fed increased the leaf area index by about (16.96 and
11.05%) of the control treatment. These resuits are in agreement with that obtained
by El-Taweel (1999).

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB) on leaf area index was significant only in the 1* season. The highest leaf area
index (6.81 and 6.97) were recorded by growing variety Pleno along with the
application of 80 kg N/fed and variety Kawemira with 65 kg N/fed.

The effect of the interaction between varieties, nitrogen and potassium
fertilizer rates (AxBxC) on leaf area index was significant only in the 1% season. The
highest leaf area index {7.87 and 7.42} were recorded by growing variety Kawemira at
80 kg N/fed and 48 kg K;Offed and variety Pleno along with 80 kg N/fed and 24 kg
K, Offed, respectively. Other interactions showed no significant effect on that trait.

2. Leaves total dry weight/plant (g) after 150 days from sowing:

Data in Table (1) showed no differences in leaves total dry weight/plant as
affected by varieties and nitrogen fertilizer rates in both seasons. These results are in
agreement with that obtained by El-Taweel (1999).

The effect of potassium fertilizer levels on leaves total dry weight/plant was
significant in both seasons. Adding 24 kg K,Offed increased leaves total dry
weight/plant by about (23.75 and 35.42%) of the control treatment.

The effect of the interaction between varieties and nitrogen fertilizer levels
{AxB) on leaves total dry weight/plant was significant only in the 2" season. The
highest rate of N fertilizer {95 kg N/fed) achieved the highest (59.80 g) and the jowest
(51.10 g) vaiues of leaves total dry weight/plant with variety Kawemira and Pieno,

respectively. Other interactions showed no significant effect on that trait.
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3. Leaf/weight ratio after 150 days from sowing (LWR g/cm?):

Results given in Table (2) showed no differences in leaf/weight ratio as
affected by varieties in both seasons.

The effect of nitrogen fertilizer levels on leaf/weight ratio was significant only
in the 2™ season. The two rates of N fertilizer (80 and 60 kg N/fed) achieved the
highest (11.89) and the lowest (10.44) values of leaf/weight ratio, respectively.

The effect of potassium fertilizer rates on leaf/weight ratic was significant only
in the 2™ season. Adding 24 kg K,O/fed increased that leaf/weight ratio by about
(23.17%) of the control treatment. Other interactions showed no significant effect on
that trait.

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB) on leaf/weight ratio was significant only in the 2" season. The two rates of N
fertilizer (95 and 65 kg N/fed)} achieved the highest (13.11} and the lowest (10.44)
values of leaf/weight ratio with variety Pleno and Kawemira, respectively. Other
interactions showed no significant effect on that trait.

4, Root length {cm):

Resuits in Table (2) showed no differences in root length as affected by
varieties in both seasons. These results are in agreement with that obtained by Ismail
(2002).

The effect of nitrogen fertilizer rates on root length was significant in both
seasons. Adding 95 kg N/fed increased that root length by about (6.99 and 4.27%) of
the control treatment. These results are in harmony with those reported by Ismail
{2002).

The effect of potassium fertilizer levels on root length was significant in both
seasons. Adding 24 kg K;O/fed increased root length by about (10.05 and 6.51%) of
the controf treatment. These results are in harmony with that reported by El-Taweel
{1999). Other interactions showed no significant effect on that trait.

5. Root diameter (cm):

Data in Table (3) showed no differences in root diameter as affected by
varieties and nitrogen fertilizer rates in both seasons. These results are in agreement
with those obtained by Ismail (2002) and Ismail ef a/. (2002).

The effect of potassium fertilizer rates on root diameter was significant in both
seasons. Adding 48 kg K,O/fed increased the root diameter by about (2.41 and 0.40
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cm) of the control treatment. These results are in agreement with that obtained by EI-
Taweel (1999).

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB) on root diameter was significant in bath seasons. The highest values (13.14 and
12.13) of root diameter was achieved by variety Kawemira with (95 and 80 kg N/fed)
of the control treatment., respectively. Other intéractions showed no significant effect
on that trait.

6. Root fresh weight (g):

Table {3) showed no differences in root fresh weight as affected by varieties
and nitrogen fertilizer levels in both seasons. These results are in agreement with that
obtained by El-Shafai (2000), Ismail (2002) and Ismail ef af (2002).

The effect of potassiurh fertilizer levels on root fresh weight was significant in
both seasons. Adding 48 kg K;Offed increased root fresh weight by about (20.91 and
27.47 q) of the control treatment., respectively. These results are in line with those
obtained by Ei-Taweel (1999), El-Shafai (2000) and Ismail et a/ (2002).

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB} on root fresg weight was significant in both seasons. The two rates of N fertilizer
(95 and 65 kg N/fed) achieved the highest (1363.8 g) and the lowest (1243.9 g)
values of root fresh weight with variety Kawemira and Pleno, respectively. Other
interactions showed no significant effect on that trait.

7. Total soluble solids percentage (TSS %):

Data in Table (4) showed no differences in total soluble solids% as affected by
varieties and nitrogen fertilizer levels in both seasons. These resuits are in agreement
with that obtained by El-Taweel (1999).

The effect of potassium fertilizer levels on total soluble solids was significant in
the 1% season. The highest rate of potassium fertilizer (48 kg K,O/fed) achieved the
highest (20.13%) of total soluble solids%. The same conclusion was recorded by El-
Taweel (1999).

The effect of the interaction between varieties and potassium fertilizer levels
(AxC) on total soluble solids was significant in both seasons. The two rates of
potassium fertilizer (48 and 24 kg K;O/fed) achieved the highest (19.44 %) and the
lowest (19.5%) values of totél soluble solids with variety Kawemira, respectively.

Other interactions showed no significant effect on that trait.
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8. Sucrose percentage:

Table (4) showed no differences in sucrose% as affected by varieties and
hitrogen fertilizer levels in both seasons. These resuits are in agreement with that
obtained by El- Taweel (1999), El-Shafai {2000) and Ismail ('2002).

The effect of potassium fertilizer fevels on sucrose% was significant in both
seasons. The highest rate of potassium fertilizer (48 kg K;O/fed) increased sucrose%
by about (2.41 and 2.84%) of the control treatment., respectively. The same
conclusion was obtained by El-Shafai (2000),

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB) on sucrose% in both seasons. The two rates of N fertilizer (65 and 80 kg N/fed)
achieved the highest (15.64 and 15.29) values of sucrose% with variety Kawemira and
Pleno., respectively. Other interactions showed no significant effect on that trait.

9. Purity percentage:

Table (5) showed no differences in purity% as affected by varieties and
nitrogen fertilizer levels in both seasons. These results are in agreement with those
obtained by El-Shafai (2000) and Ismail (2002).

The effect of potassium fertilizer rates on purity% was significant in both
seasons. Adding 24 kg K;O/fed increased the purity% by about (12.24 and 14.52%) of
the contro! treatment. The same condusion was showen by Ismail ef &/ (2002).

The effect of the interaction between varieties and potassium fertilizer levels
(AXC) on purity% was significant only in the 2™ season. The highest rate of potassium
fertilizer (48 and 24 kg K;O/fed) achieved the highest (82.76 and 77.85) values of
purity% with variety Kawemira and Pleno, respectively. Other interactions showed no
significant effect on that trait.

10. Root/top ratio:
" Table (5) showed no differences in root/top ratio as affected by varieties and
nitrogen fertilizer levels in both seasons,

The effect of potassium fertilizer levels on root/top ratio was significant in both
seasons. The lowest rate of potassium fertilizer levels (24 kg K;O/fed) achieved the
highest (3.01 and 3.07) values of root/top ratio., respectively. '

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB) on root/top ratio was significant in both seasons. The highest rate of N fertilizer
(95 kg N/fed) achieved the highest (3.06 and 3.15) values of root/top ratio with

variety Pleno, respectively. Other interactions showed no significant effect on that trait.
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11. Top yield (tons/fed):

Data in Table (6) showed no differences in top yield as affected by varieties
and nitrogen fertilizer rates in both seasons. These results are in agreement with that
obtained by El-Taweel {1999).

The effect of potassium fertilizer levels on top yield was significant only in the
2" season. The highest rate of potassium fertilizer (48 kg K,Offed) achieved the
highest {13.05) values of top yield. These results are in agreement with that obtained
by Ismail et af. (2002).

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB) on top yield was significant in both seasons. In the 1% season the two rates of
nitrogen fertilizer (95 and 80 kg N/fed) achieved the highest top yields (13.62 and
13.20 ton/fed) values of top vield with variety Kawemira and Pleno. In the 2™ season
the highest rate of nitrogen fertilizer (95 kg N/fed) achieved the highest top yieids
(12.40 tonffed) values of top vield with variety Kawemira., respectively. Other
interactions showed no significant effect on that trait.

The effect of the interaction between varieties and potassium fertilizer levels
(AXC) on top yield was significant only in the 1% season. The top yield of Pleno variety
was the same under the applied to rates of K20, and this was not the case with
Kawemira variety. Other interactions showed no significant effect on that trait.

12. Biological yield (ton/fed):

Table (6) showed no differences in biological yield (ton/fed) as affected by
varieties and nitrogen fertilizer rates in both seasons. These results are in agreement
with those obtained by Ei-Taweel (1999) and Ismail (2002).

The effect of potassium fertilizer levels on biological yield was significant in
both seasons. The highest rate of potassium fertilizer (48 kg K;O/fed} achieved the
highest (55.66 and 52.56 ton/fed) values of biological vield., respectively. Other
interactions showed no significant effect on that trait. Tha same conclusion was
obtained by Ismail ef a/. (2002). |

The effect of the interaction between varieties and nitrogen fettilizer levels
(AxB) on biclogical yield was significant in both seasons. In the 1% season the two
rates of N fertilizer (95 and 80 kg N/fed) achieved the highest (54.53 and 53.07
ton/fed) values of biological yield with variety Kawemira and Pleno. In the 2" season
the highest rate of nitrogen fertilizer (95 kg N/fed) achieved the highest (50.29
ton/fed) values of biological yield with variclty Kawemira., respectively.
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13. Root vield (ton/fed):

Table (7) showed no differences in root yield (ton/fed) as affected by varieties
and nitrogen fertilizer levels in both seasons. These results are in agreement with
those obtained by El-Shafai (2000) and Ismail ef g/ (2002).

The effect of potassium fertilizer levels on root yield was significant in both
seasons. The highest rate of potassium fertilizer (48 kg K;Offed) achieved the highest
(41.72 and 39.51 ton/fed) values of root yields., respectively. The same conclusion
was reported by Ismail ef a/. (2002).

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB) on root yield was significant in both seasons. The two rates of N fertilizer (95
and 80 kg N/fed) achieved the highest (40.91 and 39.87 ton/fed) values of root yield
with variety Kawemira and Pleno, respectively. Other interactions showed no
significant effect on that trait.

14, Sugar yield (ton/fed):

Data in Table (7) showed no differences in sugar yield as affected by varieties
and nitrogen fertilizer rates in both seasons. These resuits are in agreement with those
obtained by El-Shafai (2000) and Ismail (2002).

The effect of potassium fertilizer levels on sugar yield was significant in both
seasons. The highest rate of potassium fertilizer (48 kg K;O/fed) achieved the highest
(6.67 and 6.02 ton/fed) values of sugar yield., respectively. Tha same conclusion was
obtained by Ismail ef a/. (2002).

The effect of the interaction between varieties and nitrogen fertilizer levels
(AxB) on sugar yield was significant in both seasons. In the 1% season the highest rate
of N fertilizer (95 and 80 kg N/fed) achieved the highest (6.46 and 6.15 ton/fed)
values of sugar yield with variety Kawemira and pleno. In the 2™ season the highest
rate of nitrogen fertilizer (95 kg N/fed) achieved the highest (5.59 ton/fed) values of
sugar vield with variety Kawemira., respectively. Other interactions showed no

significant effect on that trait.



Table 1. Effect of nitrogen and potassium fertilizer levels on leaf area index (LAI) and tota! dry weight of leaves/plant (g) of two sugar beet varieties

after 150 days from sowing in 2002/2003 and 2003/2004 growing seasons.

Traits Leaf areg index {|Al) Total dry weight of leaves/plant (g}
Sugar beat Nitrogen 2002/2003 Mean 2003/2004 Mean 2002/2003 Mean 200372004 Mean
levels Potassiuth (Kg K,0/fed) Potassium (Kg K0/ fed) Potassium (Kg K;Q/fed) Fotassium (Kg K,0/fed)
Varieties {Kg N/fed} | zero 24 48 z€ero 24 48 26er0 24 48 Zerc 24 48

65 567 | 6.08 5.64 5.80 5.24 6.52 | 6.30 6.02 42.47 50.70 51.59 48.2% 50.00 67.49 60.64 59.38

Plena 80 586 | 7.92 7.04 6.81 5.44 6.17 | 6.42 6.01 48.07 60.93 58.34 55.78 43.20 74.54 60.48 59.40

95 5.30 | 5.74 6.22 5.75 5.38 5.84 { 5.76 5.66 43.80 53.62 49.13 48.85 45.13 53.27 54.89 51.10

Average 564 ] 6.41 6.30 6.12 5.36 6.18 | 6.16 5.90 44,78 55.08 53.02 50.96 46.11 65.10 58.67 56.38

65 5.73 7.30 6.29 6.97 5.36 6.46 | 6.09 597 42.85 57.61 51.72 50.73 47.39 61.16 65.00 57.85

Kawermira 80 5.57 | 6.03 7.87 5.56 6.43 7.06 | 6.46 6.65 44.70 56.65 57.36 52.93 43.63 53.86 56.97 51.49

95 6.07 | 7.32 7.11 6.83 6.36 595 {. 6.83 6.38 46,12 52,22 | 65.25 54.53 49.26 66.99 63.16 59.80

Average 579 | 6.89 7.09 6.59 G.05 649 | 6.46 6.33 44.58 55.49 58.11 52.73 46.76 60.67 61.71 56.63

65 570 | 6.69 6.76 6,38 5.30 649 { 6.19 6.00 42.66 54.16 51,65 49.4% 48.69 64.33 62.82 55.45

NxK 80 577 | 6.73 6.66 6.29 5.54 6.62 | 6.44 6.02 46.42 58.79 57.85 51.69 4342 64.20 58.72 55.45

95 569 § 6.53 6.66 6.39 5.87 590 | 6.29 633 44,56 52.92 57.19 54.35 47.20 60.13 59.03 58.61

Totai average 5.72 | 6.65 6.69 6.35 5.70 6.33 | 6.31 6.12 44.68 55.29 55.57 51.85 46.44 62.85 60.19 56.50

L.5.D. at 5% level of significant

Varieties (A) N.S 0.37 N.S NS
Nitrogen (B) N.S N.S N.S N.S
Patassium {C) 0.38 0.48 5.02 5.85
AxB 0.47 N.S N.S 5.77
AxC NS N.S N.S N.S
BxC N.S N.S N.S NS
AxBxC 0.82 NS NS N.S

opci
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Table 2. Effect of nitrogen and potassium fertilizer levels on leaf area/total dry weight of leaves/plant ratio (LWR g/cm?) after 150 days

from sowing and root length (cm) at harvest of two sugar beet varieties in 2002/2003 and 2003/2004 growing seasons.

Traits Leaffweight ratic (LWR g/cm?) after 150 days from sowing Root length (cm)
Sugar beet Nitrogen 2002,2003 Mean 2003/2004 Mean 2002/2003 Mean 2003/2004 Mean
levels Potassium (Kg K;O/fed) Potassium (Kg K;0O/fed) Potassium (Kg K,0/fed) Potassium {Kg K;O/fed)
Varietles (Kg N/ffed) zero 24 43 zero 24 48 zerg 24 43 zero 24 48
65 13.45 12.34 11,13 ] 12,31 | 10.73 | 10.18 § 10.41 | 10.44 | 2243 | 25.87 | 28.57 25.62 29.23 30.80 30.21 30.08
Pieno 80 13.22 12.83 [ 12.93 | 12.99 | 12.63 | 8.56 | 10.81 | 10.67 | 23.87 | 25.47 | 22.30 | 25.54 78.66 313t 31.06 30.34
95 12.211 10.98 1282 | 12.01 | 1196 | 11.22 | 10.53 | 11.24 | 24.77 | 26,97 | 29.50 27.08 30.49 32.08 31.60 31.39
Average 12.96 12.05 12.29 | 12.44 | 11.78 9.99 | 10.58 | 10.78 | 23.69 | 26.10 | 28.46 26.08 29.46 31.40 30.96 30.40
65 13,50 13.55 [ 15.51 | 14.19 | 11,35 | 10.59 | 9.39 | 10.44 | 23.00 | 25.67 | 27.33 | 25.33 28.71 30.57 30.40 29.90
Kawemira 80 13.15 11.54 10.86 | 11,88 | 14.75 | 13.23 | 11.36 | 13.11 | 25.00 | 27.00 | 28.00 26.67 29.38 30.81 30.27 30.15
95 13.26 14.51 1094 | 1290 | 13.04 8.86 11.21 | 11.04 | 25.33 | 28.00 | 23.00 27.44 30.07 31.92 3144 31.14
Average 13.30 13.20 12.47 | 12.99 | 13.05 | 10.89 | 10.65 | 11.53 | 24.44 | 26.89 | 28.11 26.48 29,39 31,10 30.70 30.61
] 13.48 12.95 13.32 | 13.25 | 11.04 { 10.39 9.99 | 10.44 | 22.72 | 25.77 } 27,95 25.48 28.97 30.69 30.3t 29.9%
NxK 80 13.19 12.19 1194 t 1244 1 1369 | 10.89 | 11.090 | 11.89 | 24,43 | 26.23 { 2765 | 26.11 29.02 31.06 30.66 30.25
g5 12.73 12.75 11.88 | 12.45 | 12.50 | 10.04 | 10.87 | 11.14 | 25.05 | 27.48 | 29.25 27.26 30.28 32.00 31.52 31.27
Total average 13.13 12.63 12,38 | 12.71 | 12.41 | 10.44 | 10.62 | 11.36 | 24.07 | 26.49 | 28.28 | 26.28 29.34 31.25 30.83 30.50
L.5.D. at 5% level of significant
Varieties (A) N.S N.5 N.5 N.S
Nitrogen {B) N.S 1.24 1.08 0.84
Potassium (C) N.S 1.41 0.67 0.74
AxB N.5 1.61 N.S N.5
AxC N.S NS N.5 N.S
BxC N.5 N.S N.S N.S
AxBxC N.S N.S N.S N.S

uewsO) H' W'Y

FA 24!



Table 3. Effect of nitrogen and potassium fertilizer leveis on root diameter and root fresh weight of two sugar beet varieties at harvest in 2002/2003 and
2003/2004 growing seasons.

Traits Root diameter (cm) Root fresh weight {g)
Sugar beet | Nitrogen 2002/2003 Mean 200372004 Mean 200272003 Mean 2003/2004 Mean
levels Potassium Potassium Potassium Potassium
(Kg K;Offed) (Kg K;Offed) (Kg K;0/fed) (Kg Kx0/fed)
Varieties (Kg zero 24 48 Zero 24 48 zero 24 48 Zero 24 48
N/fed)
65 1038 | 12,73 112,70 | 11.94 | 9.01 | 11.72 | 11.58 | 10.77 | 1088.0 | 1323.3 | 13203 | 1243.9 | 951.2 | 1222.0 | 1208.0 | 1127.1
Pleno 80 11.36 | 13.46 | 13.55 | 12.79 | 9.80 12,20 | 12.87 | 11.62 | 1185.7 | 1396.3 | 1405.3 | 1329.1 | 10303 | 1269.7 | 1337.0 | 12123
95 1042 | 13.16 | 13.23 | 12.27 1 9.42 | 12,201 12.39 | 11.34 | 1092.3 | 1366.0 | 13733 11277.2 | 992.7 | 1269.7 | 1289.0 | 11836
Average 1072 [ 13.12 | 13.16 | 1233 | 9.41 [ 12.04 | 12.28 | 11.24 | 1122.0 | 1361.9 | 1366.3 | 1283.4 | 991.3 | 1253.8 | 1278.0 | 1174.4
65 12.00 | 12.74 | 1468 | 1235 | 11.09 | 11.81 | 1293 | 11.43 | 1250.0 | 1323.7 | 1354.7 | 12854 | 1158.7 | 1231.0 | 1243.0 | 1193.0
Kawemira 80 11.09 | 12.74 | 13.23 | 12.35 | 9.87 | 11.67 | 12751 12.13 [ 1158.7 | 1324.3 | 1373.3 | 1363.8 | 1037.0 | 1216.7 | 13253 | 1262.8
95 10.77 1 13.25 } 13.05 1 13.14 | 9.79 12,29 | 1349 | 11.67 | 1127.0 | 1374.7 | 1517.7 | 12854 | 1028.7 | 1278.7 | 1398.7 | 1216.8
Average 11.29 | 12.91 | 13.65 | 12,62 1 10.25 1 11.92 | 13.06 | 11.74 | 1178.6 | 1340.9 | 1415.2 | 1311.6 | 1074.8 | 1242.1 | 1355.7 | 1224.2
65 11.19 [ 12.74 | 13.69 | 1254 | 10.05 | 11.77 | 12.53 | 11.45 | 1169.0 | 1323.5 | 1419.0 | 1303.8 | 1054.9 | 1226.5 | 1303.3 | 1194.9
NxK 80 11.22 1 13.10 13,29 | 1231 | 9.84 | 11.93 | 1281 | 1150 | 1172.2 | 1360.3 | 1389.3 | 1281.3 | 1033.7 | 1243.2 | 1331.2 | 1200.2
95 10.60 | 13.20 | 13.14 | 12,57 | 9.61 | 12.24 1 12.66 | 11.53 | 1109.6 | 1370.3 | 1364.0 | 1307.3 | 1010.5 | 1274.2 | 1316.0 | 1202.7
Total average 11.00 | 13.01 | 13.41 1 1248 | 9.83 | 11.89 | 13.67 | 11.49 | 1150.3 | 1351.4 | 1390.8 | 1297.5 | 1033.0 | 1247.9 | 1316.8 | 11193
L.5.D. at 5% level of significant
Varieties (A) N.S N.S N.S N.S
Nitrogen (B} N.S N.S N.S N.S
Potassium (C) 0.67 0.62 67.48 62.25
AxB 0.89 0.77 88.61 76.68
AxC N.S N.S N.S N.S
BxC N.S N.S N.S N.S
AxBxC N.S N.S N.S

N.S
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Table 4. Effect of nitrogen and potassium fertilizer leveis on total scluble solids (TSS5%) and sucrose% of two sugar beet varieties at harvest in 2002/2003 and
200372004 growing seasons.

Traits Total soluble solids (TSS5%) Sucrose%
Sugar beet | Nitrogen 2002/2003 Mean 2003/2004 Mean 2002/2003 Mean 2003/2004 Mean
levels Potassium (Kg k;O/fed) Potassium (Kg k,O/fed) Potassium (Kg kaO/fed) Potassium (Kg k,Offed)
Varicties | (KgNifed) | zero 24 48 Zero 24 48 ZEro 24 48 ZEro 24 48
65 18.24 1 20.34 | 19721 1943 | 17.67 | 18.69 } 19.33 | 18.56 | 12.88 | 1523 | 1520 | 14.44 {1 11.51 | 14.22 § 14.08 { 13.27
Pleno 80 18.43 | 20.07 | 20.40 | 19.64 | 20.23 § 1875 | 19.85 | 19.61 | 13.86 | 1596 | 16.05 | 15.29 | 12.30 | 14.70 | 15.37 } 14.12
95 18.63 | 19.65 | 20.54 | 19.61 | 20.04 | 19.79 { 19.13 | 1932 | 1292 | 1566 | 15.73 | 14.77 { 1192 | 1470 | 14.89 | 13.84
Average 18.43 | 2002 | 20.22 | 19.34 | 1931 | 18.74 | 19.44 | 18.84 | 13.22 | 1562 { 15.66 | 14.83 | 1191 | 1454 | 14.78 | 13.74
05 201711838 120561 1970117801 1947 {1825 { 1851 | 1450 1524 ¢ 17.18 | 15.64 11359 |1 1431 1 1599 { 1463
Kawernira 80 18.81 | I8.13 { 20.08 | 19.01 | 17.87¢ 19.75 | 18.74 | 1879 | 13.59 | 15.24 | 1573 | 14.85 | 1237 | 14.17 | 15.25 | 13.93
95 19.25 [ 19.22 [ 1946 | 19.31 | 18.65 | 19.40 | 19.64 | 19.23 | 13.27 | 15.75 | 1555 | 14.85 | 12.29 | 14.79 | 1543 | 14.17
Average 1941 | 1858 {2003 | 1956 | 18.11 { 19.54 | 18.88 1 19.17 1 13.79 [ 1541 | 16.15 { 15.12 [ 1275 { 1442 {1 1556 { 14.24
65 1920 | 1936 [ 20.14 | 19.57 } 17.74 | 19.08 | 18.79 | 18.54 | 13.69 | 15.24 | 16,19 [ 15.04 | 12.55 } 1427 | 15.03 | 14.00
NxK 80 18.62 | 19.10 | 2024 | 19.32 | 19.05 | 19.25 | 19.30 | 19.20 ) 13.72 | 15.60 | 15.89 | 15.07 | 12.34 | 14.43 | 15.31 | 14.03
95 1894 { 1944 1 20001 1946 1 1935 [ 19.10 1 1938 { 1928 [ 13.10 [ 1570 | 1564 | 1481 | 1211 | 1474 | 15.16 { 1395
Total average 1892 | 19.30 { 20.13 | 19.45 | 18.71 | 19.14 | 19.16 | 19.00 | 13.50 | 15.51 | 1591 | 1498 | 1233 | 1448 | 15.17 | 13.99
L.S.D. at 5% level of significant
Varieties (A) N.S N.S N.S N.S
Nitrogen (B) N.5 N.S N.S N.S
Potassium (C) 0.82 N.S 0.67 0.62
AXxB N.S N.S 0.89 0.77
AxC 1.16 1.09 N.S NS
BxC NS N.S NS N.S
AxBxC N.S N.S N.S N.S
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Table 5. Effect of nitrogen and potassium fertilizer levels on purity% and root/top ratio of two sugar beet varieties at harvest in 2002/2003 and 2003/2004

growing seasons.

Traits Purity% Root/top ratio
Sugar beet | Nitrogen 2002/2003 Mean 2003/2004 Mean 2002/2003 Mean 200372004 Mean
levels Potassium (Kg K,O/fed) Potassium (Kg K,O/fed) Potassium (Kg K;O/fed) Potassium (Kg K,O/fed)
Varieties | (KgNffed)} | zero 24 48 zero | 24 48 zero | 24 48 zero | 24 48
65 7076 | 7520 | 77.11 | 7435 | 65.17 | 76.12 | 73.12 | 71471 3.17 | 3.03 | 3.03 | 3.05 | 329 | 308 | 3.09 | 3.12
Pleno 80 76.50 | 79.59 | 79.10 | 7841 | 6093 | 78.39 1 77.68 | 72.33 | 3.10 | 299 | 299 | 3.03 | 322 { 3.05 | 3.02 | 3.10
' 95 69.59 | 80.09 | 76.75 | 75.48 | 59.53 } 79.05 | 78.18 | 72.25 | 3.17 | 3.01 3.01 306 | 325 1 3.05 | 3.04 § 315
Average 7230 | 7829 | 77.65 | 76.08 | 61.88 | 77.85 | 70.33 | 72.02 | 3.14 | 3.0] 3.0t 304 F 326 | 3.00 | 3.05 { 3.09
65 72.94 | 82.82 { 83.587| 79.78 | 76.60 | 73.44 | 88.12 | 79.39 | 3.06 | 3.03 | 2.5 | 3.01 312 | 3.08 | 299 | 3.06
Kawemira 80 7234 { 84.35 | 78.65 | 7845 [ 69.41 | 7198 | 81.63 | 7434 | 3.12 | 3.03 | 3.00 | 3.05 | 3.21 308 | 303 | 311
95 69.03 | 81.95 | 7994 | 76.97 | 65.89 | 76.30 | 78.53 | 73.57 | 3.14 | 3.00 | 3.01 | 3.05 | 3.22 | 3.05 | 3.02 | 3.10
Average 7143 | 83.04 | 80.72 | 78.40 | 70.63 | 73.91 | 82.76 | 75.77 | 3.11 302 | 299 | 3.05 | 3.19 | 3.07 | 3.01 312
65 71.85 | 79.01 | 80.34 | 77.07 | 70.89 | 74.78 | 80.62 | 7543 } 3.12 | 3.03 | 2.99 | 3.04 | 3.21 308 | 3.04 | 3.11
NxK 80 74.45 | 81.97 | 78.87 | 78.43 | 65.17 | 75.18 | 79.66 | 73.33 | 3.1i 3.01 3.00 | 3.04 | 3.22 | 3.07 | 3.03 | 3.10
a5 6931 | 8§1.02 | 7835 | 7623 | 6271 | 77.67 | 78.36 | 7291 | 3.16 | 3.00 | 3.01 | 3.00 | 324 | 3.05 | 3.03 | 3.11
Total average 7187 | 80.67 | 79.19 | 77.24 | 66.26 | 75.88 | 79.54 | 73.89 | 3.13 | 3.01 300 | 305 | 322 | 3.07 } 3.03 | 3.11
L.S.D. at 5% level of significant
Varieties (A) N.§S N.S N.S N.S
Nitrogen (B) N.§S N.S N.S N.S
Potassium (C) 0.26 4.58 0.03 0.04
AxB N.S N.S 0.02 0.03
AxC N.S 6.48 N.S N.S
BxC NS N.S N.S N.S
AxBxC N.S N.S N.S N.S
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Table 6. Effect of nitrogen and potassium fertilizer levels on top and biclogical yields {ton/fed) of two sugar beet varieties at harvest in 2002/2003 and
2003/2004 growing seasons.

Traits Top yield (ton/fed) Biological yield (ton/fed)
Sugar beet | Nitrogen 2002/2003 Mean 2003/2004 Mean 2002/2003 Mean 2003/2004 Mean
levels Potassium (Kg K;O/fed) Potassium (Kg K,O/fed) Potassium (Kg K,O/fed) Potassium (Kg K,O/fed)
Varieties | (KgNfed} | zero 24 48 zero 24 48 zero | 24 48 zero | 24 48
65 1031 | 13,13 | 13.09 | 12,18 | 8.66 | 11.91 | 11.75 | 10.78 | 42.95 | 52.83 | 52.70 | 49.49 | 37.20 | 48.57 | 47.99 | 44.59
Pleno 80 1148 { 1401 { 14.11 | 13.20 4 9.61 {1249 1 1329 | 11.80 | 47.05 | 55.90 1 56.27 1 53.07 | 40.52 | 50.58 | 53.40 | 48.17
95 1030 | 13.64 | 13.73 | 1258 | 9.16 | 12491 12.72 | 11.45 | 43.13 | 54.62 | 5493 | 50.89 | 38.93 | 50.58 | 51.39 | 46.96
Average 1071 ] 1359 | 13.65 | 12.65 | 9.15 | 12.30 | 12.59 | 11.34 | 4437 | 5445 { 54.64 | 51.15 | 38.88 | 4991 | 50.93 | 46.57
G5 12.25 £ 13,13 | 13.51 | 12,68 | 11.15 | 12.02 | 13.37 | 11.85 [ 49.75 | 52.84 | 54.15 | 51.24 [ 45.91 | 48.95 | 533.66 | 48.36
80 11,151 13.14 | 13.73 1 12.68 | 9.69 | 11.85 | 13.15 | 11.57 | 4591 | 52.87 { 54.93 | 51.24 | 40.80 | 48.35 | 5291 | 47.30
Kawemira
95 1077 | 1375 | 1546 | 13.62 | 959 | 12.59 | 1403 | 12.40 | 4458 | 5499 | 60.99 | 54.53 | 40.45 | 50.95 | 55.99 | 50.29
Average 11.39 | 13.34 | 14.23 | 12.99 | 10.15 | 12.16 | 13.52 | 11.94 | 46.75 { 53.57 | 56.69 | 52.34 | 42.39 | 4942 | 54.19 | 48.67
65 11.28 1 13.13 7 14.28 1 12903 991 | 11.97 | 12.89 | 11.59 1 46.35 | 52.84 | 56.85 ) 52.01 1 41.56 | 48.76 | 51.99 ) 47.44
NxK 80 11.32 | 1357 1392 | 1263 | 9.65 | 1217 | 13.22 | 11.65 | 46.48 | 54.38 | 55.60 | 51.07 | 40.66 | 49,46 | 53.16 | 47.66
95 10.57 1 13.69 | 13.62 | 1294 | 9.38 [ 12.54 | 13.04 | 11.68 | 43.86 | 54.80 | 54.54 | 52.16 | 39.09 | 50.77 | 52.52 | 47.76
Total average 1105} 13.47 ) 13.94 | 1282 | 965 | 12231 13.05; 11.64 | 45.56 1 54.01 | 55.66 | 5174 | 40.64 1 49.66 | 52.56 | 47.62 |
L.S.D. at 5% level of significant
Varieties (A) N.S N.S N.S N.S
Nitrogen (B) N.S NS N.S N.S
Potassium (C) N.S 0.75 2.84 2.61
AxB 1.06 0.92 3.72 3.22
AxC 0.81 N.S N.S N.S
BxC N.S N.S N.S N.S
AxBxC N.S N.S N.§S NS
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Table 7. Effect of nitrogen and potassium fertilizer levels on root and sugar yields (ton/fed) of two sugar beet varieties at harvest in 2002/2003 and
2003/2004 growing seasons.

Traits Root yield (ton/fed) Sugar yield (ton/fed)
Sugar beet | Nitrogen 2002/2003 Mean 2003/2004 Mean 2002/2003 Mean 2003/2004 Mean
levels Potassium (Kg K,Offed) Potassium (Kg K,0/fed) Potassium (Kg K,O/fed) Potassium (Kg K,O/fed)
Varieties | (Kg N/fed) | zero 24 48 ZET0 24 48 ZE10 24 48 ZEro 24 48
65 32.64 | 39.70 | 39.61 | 37.32 | 28.54 | 36.60 | 36.24 | 33.81 | 420 | 6.08 | 602 | 544 | 329 | 523 | 510 | 454
Pleno 80 35.57 | 41.86 | 42.16 | 39.87 1 30.91 | 38.09 [ 40.11 | 3637 | 493 | 669 | 6.81 | 6.15 | 3.81 | 561 | 621 | 5.21
95 32.77 14098 | 41.20 § 38.32 [ 29.77 | 38.09 { 38.67 | 3551 | 424 | 643 | 652 | 573 | 3.56 [ 5.60 | 578 | 4.98
Average 33.06 | 40.80 | 4099 1 3850129.74 | 3761 | 3834 13523 | 446 | 640 | 645 | 577 | 355 | 548 | 570 | 491
65 37.50 | 39.71 | 40.64 | 38.56 | 34.76 | 36.93 | 40.29 | 36.30 | 545 | 6.10 | 639 | 578 | 475 [ 5.82 | 5.89 | 5.24
80 34.76 | 39.73 | 41.20 { 38.56 | 31.11 | 36.50 [ 39.76 { 3579 | 4.73 | 6.08 | 651 | 5.77 | 3.85 | 5.18 | 6.09 | 5.04
Kawemira
95 3381 | 41.24 14553 14091 [ 3086 § 3836 | 4196 | 3788 | 451 | 651 | 676 | 646 | 480 | 569 | 595 | 5.59
Average 3536 | 40.23 | 42.46 | 39.35 | 32.24 | 37.26 | 40.67 1 3673 | 490 | 623 | 6.89 | 6.00 | 414 | 539 | 635 | 5.29
05 35.07 13971 14257 139.12 | 31.65 [ 36.80 | 39.10 | 35851 483 | 6.09 | 692 | 595 | 4.02 | 527 | 591 | 5.07
NxK 80 35.17 ) 40.81 | 41.68 | 38.44 | 31.01 ) 37.30 [ 3994 | 3601 | 483 j 638 | 6.66 | 576 | 383 | 539 | 6.15 | 5.11
95 3329 | 41.11 1 4092  39.12 [ 30.31 | 38.23 | 39.48 | 3608 | 438 | 647 | 643 | 596 | 3.68 | 565 | 601 | 5.12
Total average 3451 | 40.54 | 41.72 | 38.92 | 30.99 | 37.44 | 39.51 | 3598 1 4.68 6.31 6.67 | 589 | 3.84 | 544 ] 6.02 | 5.10
L.S5.D. at 5% level of significant
Varieties (A) N.S N.S N.S N.S
Nitrogen (B) N.S N.S N.S N.S
Potassium (C) 2.02 1.87 0.58 0.50
AxB 2.66 2.30 0.76 0.62
AxC N.S N.S N.S N.S
BxC N.S N.5 N.S N.S
AxBxC NS N.S N.S N.S
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