RESULTS AND DISCUSSIONS

I- Growth characters:

A- Root length :

Results in Tables (3) and (4) show the effect of potassium
fertilization on fodder beet varieties and their interaction on root
length at Abis and Nubaria regions in 1993/94 and 1994/95 seasons

as well as combined analysis .

In Abis region, the obtained results (Table, 3) indicated that
the differences among fodder beet varieties in root length in both
éeasons were mnot significant, but in combined analysis, there were
significant differences in the root length among the studied
varjeties. The variety Brigadier was superior to Monovert and
Rossessina in root length. The root length was 33.17, 30.63 and
35.88 cm for Monovert, Rossessina and Brigadier varieties,
respectively without significant difference between Monovert and

Rossessina.

The results of the 15t and 279 seasons in Abis region showed
an increase in root length due to K application, but the increase did
not reach the 5% significance level. In the combined analysis,
potassium levels resulted in a significant increase in root length.

The combined showed that root length increased by 15.19, 19.85
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and 26.48% due to adding 48,96 and 144 kg KnO/fed. compared

with control, respectively.

With regard to the effect of interaction between varieties and
potassium fertilizer. The root length was not significantly affected

by varieties X potassium levels.

At Nubaria region, the tabulated data (Table, 4) indicated
clearly that there were significant difference in root length among
the tested varieties in both seasons and their combined analysis. In
the first season, root length of Brigadier variety surpassed over
Monovert and Rossessina varieties. The length of roots were 37.57,
3279 and 31.77 cm for Brigadier, Rossessina and Monovert
varieties, respectively without significant difference between
Rossessina and Monovert varieties. Meanwhile, in the second
season, roots of Brigadier (32.91 cm) and Monovert (32.27 cm)
recorded the greatest length than Rossessina variety ( 26.70 cm). In
combined analysis, beet varieties could be arranged according to
the length of roots in a descending order as follows: Brigadier
(35.25 cm), Monovert (32.02 cm) and Rossessina ( 29.43 cm).

With regard to potassium application, the length of root was
significantly increased by increasing the rates of potassium
fertilizer from 0 up to 144 kg K7O/fad. In both seasons as well as
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combined analysis. In the first season, the increase in potassium
rate from O to 48, 96 and 144 kg K5O /fad. caused a remarkable
significant increase in root length, being 3.29 , 5.49 and 8.17 cm,
respectively. Similar results were obtained in the second season,
where there were increases in length of roots, being 1.24,1.96 and
708 cm due to the potassium application at the rates of 48,96 and
144 kg KpO/ad,, respectively. The combined analysis indicated
that, adding 48,96 and 144 kg KO /fad. increased the root length
with about 7.71, 12.67 and 17.42 %, respectively over the

unfertilized treatment.

Result shows that there was no effect for the interaction

between varieties and potassium fertilizer on root length.

B- Root perimeter :
The results in Tables (5) and (6) indicate the effect of varieties
and potassium fertilizer and their interaction on root perimeter (¢m)
in Abis and Nubaria regions in 1993/94 and 1994/95 seasons as

well as combined analysis.

In Abis region, the obtained results indicate that fodder beet
root perimeter was not significantly affected by varieties in both
seasons, but in combined analysis, there were significant

differences in the root perimeter among the studied varieties.
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Rossessina variety produced greater value of root perimeter (52.04
cm) than Monovert (48.83 c¢m) and Brigadier ( 47.46 cm) varieties

as shown in Table ( 5).

Potassium fertilization rates (zero, 48 , 96 and 144 kg K20
/fad.) affected root perimeter in both seasons as well as the
combined analysis. The root perimeter was significantly increased
by increasing the potassium rate. The combined analysis indicated
that root perimeter increased with about 15.54, 24.66 and 36.98 %
by adding 48 ,96 and 144 kg KpO /fad., respectively as compared

with zero level.

With regard to the effect of interaction between varieties and
potassium fertilizer. The root perimeter was significantly affected
by varieties X potassium in both seasons and combined analysis.
The highest values, 54.67, 64.33 and 59.50 were produced from
Rossessina variety given 144 kg KO /fad in the first, second
seasons and combined analysis, respectively. The lowest values
37.33, 41.67 and 40.17 were obtained at zero level of K20 with
Monovert, Rossessina and Rossessina  variety at the same

respective seasons.

Tn Nubaria region, data in Table (6) indicate clearly that there

was significant difference among varieties in root perimeter. This
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was true in the first season and combined analysis. Brigadier
variety had higher root perimeter followed by Rossessina and

Monovert as shown in Table (6).

The results indicate that root perimeter responded to potassium
fertilizer and this was the fact in both seasons as well as the
combined analysis. However, there was no significant differences
between the different four doses of K applied in the 214 geason.
But in the 15t season and the combined analysis increase in K rate
was always followed by a significant increase in root perimeter. In
combined analysis, when fodder beets were fertilized with 48,96
and 144 kg KoO /fad., root perimeter increased with about 5.89,
14.78 and 20.64% respectively as compared with zero level of
K20

Results revealed that there was no effect for the interaction
between varieties and potassium fertilizer in the first, and second

seasons as well as combined analysis.

C- Fresh top weight/plant

Tables (7) and (8) present the effect of varieties, potassium
fertilizer and their interaction on fresh top weight/ plant (kg) in
Abis and Nubaria regions in 1993/94 and 1994/95 scasons as well

as combined analysis.
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In Abis region, data in Table (7) indicate clearly that there were not
significant differences among varieties in fresh top weight/plant.
This was completely truein both seasons as well as the combined

analysis.

The results clearly show that potassium fertilization did not
affect fresh top weight/plant. This was the fact as shown in Table

(7) in both seasons.

The fresh top yield/plant was significantly increased as
potassium fertilizer rate increased up to 144 kg K20 /fad.
combined analysis. The highest value of top fresh weight/plant
(0.567 kg) was obtained from the application of 144 kg K20 /fad.,
whereas the lowest ome ( 0.320 kg) was obtained from the
" unfertilized treatment. In addition, the difference between 48 and
96 kg KpO /fad. was not great enough 1o reach the 5% level of

significance as shown in Table (7).

The interaction between potassium and varieties was not

significant.

_ In Nubaria region, from Table (8) it could be seen that in the
second season, the fresh top yield/plant was not significantly
affected by varieties. While in the first season and the combined
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analysis, the fresh top weight/plant was significantly affected by
varieties. Fodder beet Monovert processed superiority over
Rossessina and Brigadier varieties. Therefore, the above mentioned
varieties could be arranged according to the fresh top weight/plant
in a descending order as follows: Monovert, Brigadier and
Rossessina . This was true in the first season and combined

analysis.

Statistical analysis showed that the fresh top weight/plant was
not significantly affected by the application of different doses of
potassium fertilizer in the first and second seasons. But in
combined analysis the application of potassium fertilizer up to 144
kg KpO /fad. increased significantly the fresh top weight/plant.
Thls increase was 13.31, 16.63 and 28.90% for 48, 96 and 144 kg
K>O /fad., respectively as compared with the unfertilized plants.

There was no significant interaction of varieties with
potassium fertilizer on fresh top weight /plant in both seasons and
combined analysis.

D- Fresh root weight/plant:

- Tabulated data in Tables (9) and (10) show the effect of

varieties, potassium fertilizer and their interaction on fresh root
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weight/plant in Abis and Nubaria regions in 1993/94 and 1994/95

seasons as well as combined analysis.

In Abis region, The obtained results in Table (9) indicate that
fresh root weight/plant was not significantly affected by varieties in
the 15t season, whereas in 214 geason and the combined analysis,
there were significant differences in the fresh weight of root/plant
among the studied varieties. Brigadier variety produced greater
fresh weight of root/plant than \Monovert and Rossessina varieties.
This result was true in both o1 geason and the combined analysis.
In the o0d geason, Brigadier recorded the highest fresh weight of
root/plant ( 3.075 kg) followed by Rossessina ( 2.669 kg) and
Monovert ( 2.335). In the combined analysis, the fresh root
weitght/plant was 2.151, 2.302 and 2458 kg for Monovert,
Rossessina and Brigadier varieties, respectively without significant

difference between Monovert and Rossessina . as shown in Table,

(9).

A gradual increase in fresh root weight/plant was obtained due
to the increase of potassium fertilizer rate from 0 to 144 kg KO
/fad. and this was the fact in both seasons as well as in the
combmed analysis. That increase in the first season as well as the
combined analysis was always significant for any increase in
potassium fertilizer i.e. the differences between the four rates of
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potassium used were significant. As shown in the combined
analysis increasing rate of potassium from 0 to 48, 96 and 144 kg
KoO /fad. increased fresh root weight/plant with about 25.53, 44.56

and 83.30% respectively.

Data presented in Table (9) indicate that the interaction of
varieties X potassium fertilizer did not significantly affect the fresh

root weight/plant in this study.

In Nubaria region, the results clearly show that the fresh root
weight/plant was significantly affected by varieties as shown in
Table, (10) and this was true for the two seasons and the combined
analysis. Monovert variety possessed superiority over Rossessina
and Brigadier varieties in fresh oot weight/plant in the first season
as well as in the combined analysis. Whereas, Monovert and
Brigadier varieties produced greater values of fresh root weight

than Rossessina variety in the second season.

It is clear from the same Table, (10) that the data indicate that
fresh root weight/plant was significantly increased throughout the
first growing Sseason and combined analysis as potassium
fertilization rates increased up to 144 kg KpO /fad. Data of the
second season showed no significant difference between adding 48

and 96 kg KO /fad. compared with control ( untreated treatment)
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Table :(11) Effect of potassium fertilization on fresh

plant weight (kg)/plant of three fodder beet varieties at Abis region in 1993/94,

and 1994/95 seasons as well as combined analysis.

SUOISSNOSI(] pup synsay

Potassium Season 1993/94 Season 1994/95 Combined analysis
level Varieties Varieties Varieties
Mono. Ross. Brig. Mean | Mono. Ross. Brig, Mean | Mono. Ross. Brig. | Mean
0 1.533 1.500 1.517 15178 2.432 2.563 2362 2452° 1.983 2.032 1.941 1.9859
48 2117 1.633 2.217 1.989° 2.564 2.907 3.663 3.045b 2.341 2270 2.940 1517¢
9% 2.767 2667 2267 2.567° 2.718 2.938 3870 3175P 2743 2.803 3.069 1872P
144 3.567 377 3.500 3.595% 3.197 3.586 4144 36428 3382 3.652 3822 16198
Mean 24968 | 23792 23758 2728b | 2999b | 35108 2600 | 268980 | 29558
Mono. = Monovert
Ross. = Rossessina
Bri. = Brigadier

sisay [ ‘aYoyS-17
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but, adding 144 kg/fad. was followed by an increase in fresh root
weight compared with 0,48 and 96 kg K20 /fad. In general, fresh
root weight/plant increased with about 11.82,26.21 and 41 76 % by
adding 48, 96 and 144 kg Kp0 /fad., respectively as compared with

unfertilized treatment.

Statistical analysis showed that root weight/plant was not
significantly affected by interaction between varieties and
potassium fertilizer in both seasons and the combined analysis
and this shows that varieties and potassium fertilizer levels act
independently on this character.

" E- Fresh plant weight:

Effects of varieties and potassium fertilization on fresh plant weight
are shown in Tables (1 1) and (12) in Abis and Nubaria regions in

1993/94 and 1994/95 seasons as well as combined analysis.

At Abis region, data illustrated in Table (11) show the
influence of varieties and potassium fertilizer and their interaction

on fresh plant weight (kg) in Abis region.

There were marked differences among the studied varieties in
fresh plant weight. These differences were significant in the second
season as well as combined analysis. The variety Brigadier was

superior 1o Monovert and Rossessina in plant weight. Whereas n
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the first season, varieties had no significant effect on fresh plant

weight of fodder beet.

Potassium rates exhibited significant effects on plant weight.
This was the fact in both seasons as well as in the combined
analysis. Increasing potassium rates from zero up to 144 kg K20
/fad. increased significantly fresh plant weight of fodder beet. The
fresh plant weight increased by about 26.80, 44.69 and 82.32% in
combined analysis by the application of 48, 96 and 144 kg K20

/fad., respectively, as compared with the untreated plants.

Results also indicated that interaction between the varieties
and potassium fertilizer was not significant on plant weight in both

season and combined analysis.

In Nubaria region, differences among varieties in fresh plant
weight were significant and this was the true in both seasons as
well as in the combined analysis. Monovert and Brigadier varieties
possessed superiority over Rossessina variety in fresh plant weight
in the first season. Whereas, Monovert variety was superior to
Rossessina and Brigadier varieties in this respect in the second
season. The fresh plant weight was 2.969, 2.498 and 2.428 kg for
Monovert, Brigadier and Rossessina varieties, respectively in the

combined analysis, as shown in Table (12).
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Concerning potassium fertilizer effect, the fresh plant weight
was significantly increased by increasing K2O from zero up to 144
kg K2O /fad. in the second season and combined analysis whereas
during the season Plant weight was significantly increased by
increasing potassium rates from zero to 48 kg K»O /fad. without
significant difference between 48 and 96 kg K»O /fad. and 96 and
144 kg KO /fad. Generally, in the combined, analysis, increasing
potassium rates from zero to 48, 96 and 144 kg KO /fad. increased
fresh plant weight from 2.199 to 2.465, 2.728 and 3.055 kg,

respectively.

Results revealed that there was no significant effect for the

interaction between varieties and potassium application.

*

In short. data presented in Tables (3) to (12) show that fodder
beet, Brigadier variety significantly surpassed the other two tested
varieties in root length ,and fresh top and root weight/plant, and
total plant weight. In this concern Soheir Latif and Maria Beshay
(1994) reported that brigadier variety significantly surpassed
Monovex , Echodort and Monovert varieties in the root length and

diameter, fresh top and root weight/plant and total plant weight.

Also, the data in Tables (3) to (12) indicate that application of
potassium increased the values of root length and perimeter, fresh
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root and top weight/plant and total plant weight up to the highest
rate used ( 144 kg KpOffad.)This positive effect of potassium on
fodder beet characters may be due to the important role of
potassium in the function of enzymes needed for vital processes
and its beneficial effect in the translocation of carbohydrate to the
storage organs ( Hartt, 1969, Hearn, 1981, Scnieder 1986, Stumpe
et al. 1989, Fl-Khawaga and Zeiton, 1993 and Geweifel and Aly,
1996).

II- Yield and vield contributing Traits:

- A- Fresh yield of tops (tons/faddan):

Data presented in Tables (13) and (14) and figures, (1) and (2)
show the effect of varieties, potassium fertilizer and their interaction on
fresh vield of tops (tons/faddan) at Abis and Nubaria regions in 1993/94

and 1994/95 seasons as well as combined analysis.

In Abis region, varieties exhibited significant differences in fresh
yield of tops in both seasons as well as combined analysis ( Table, 13).
Generally, Brigadier variety possessed superiority over Monovert and
Rossessina varieties. The fresh weight of tops yield were 15.074, 13.808
and 12.073 tons/fad. for Brigadier, Monovert and Rossessina varieties,

respectively in the combined analysis.
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varieties at Nubaria region in combined analysis.

Figure(2): Effect of potassium fertilization on fresh yield of tops (tons)/fad of three fodder beet
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Also, data listed in Table (13) demonstrated that increasing the rate of
potassium fertilizer up to 144 kg K2O/fad. increased significantly fresh
yield of tops/fad. in both seasons as well as combined analysis without
significant differences between 0 and 48 kg KoO/fad. in the second
season and combined analysis. The tops yield/fad. increased from 11.303
to 12,452, 14.650 and 16.201 tons/fad. by application of 48,96 and 144

kg K20 /fad. respectively in combined analysis as shown in Fig, (1).

The interaction between fodder beet varicties and K-levels was not
significant affect in both seasons and combined analysis under Abis

region

In Nubaria region, differences among varieties in the fresh yield of
tops” was obtained from Brigadier variety with an average of 14.086 ,
16.730 and 15.408 tons/fad. in the ISt, ond seasons and combined
analysis, respectively. On the other hand, the lightest fresh tops yield
resulted from Monovert in both seasons and combined analysis ( 11.596,

13.085 and 12.341 tons/fad. respectively) as shown in Table (14).

» Potassium levels exhibited a significant effect on fresh yield of
tops in both seasons as well as combined analysis. Increasing potassium
level from 0 to 144 kg K7O/fad. markedly increased tops yield/fad.
(Table ,14). In combined analysis, fresh yield of tops/fad. increased with
about 10.17, 29.61 and 4.33 % by adding 48,96 and 144 kg K20 /ad.,
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respectively as compared with zero level (Fig., 2). In this respect Tyamin
(1981) Marie (1984) and Abdel-Aal (1990) showed that potassium

application increased the top/yield of fodder beet.

Potassium level with variety interaction had no insignificant effect on
top yield in the 15¢ and 279 seasons as well as combined analysis under

Nobaria region.

B- Fresh yield of roots (tons/fad.) :

Tables (15) and (16) and figures (3) and (4) show the effect of
varieties, potassium fertilizer and their interaction on fresh yield of roots
/fad. at Abis and Nubaria regions in 1993/94 and 1994/95 seasons as well

as combined analysis.

In Abis region, the tabulated data indicate that there were significant
differences in root yield/fad. among the studied varieties in both seasons

as well as the combined analysis.

Generally, it could be concluded that, Brigadier variety possessed
superiority over Monovert and Rossessina varieties in this respect.
Therefore, in the combined, analysis the above mentioned varieties could
be arrange according to fresh weight of roots yield/fad. in a descending
order as follows: Brigadier (50.597), Rossessina ( 40.552) and
Monovert( 40.094) without significant difference between Rossessina and
Monovert as shown in Table, (15). This result is in harmony with that
obtained by Latif and Beshay (1994). They found that Brigadier and
Eschodort fodder beet varieties significantly surpassed the Monovex and

Monovert variety in root weight/plant.
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Figure(3): Effect of potassium fertilization on fresh yield of roots (tons)/fad of three fodder beet
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Table (16): Effect of potassium fertilization on fresh yield of roots

r

and 1994/95 seasons as well as combined analysis,

(tons)/fad. of three fodder beet varieties at Nubaria region in 1993/94

Potassium Season 1993/94 Season 1994/95 Combined analysis
level Varieties Varieties Varieties
Mono. Ross. Brig. Mean | Mono. Ross. Brig. Mean | Mono. Ross. Brig. Mean
0 35.895 43.113 46364 | 41.791¢ | 33574 40.690 47174 | 40.479¢ | 34735 41.902 46769 | 41.135¢
48 39.720 44210 46590 | 43507¢ | 43445 41.619 47313 | 44.126° | 41583 42,915 46952 | 43m17¢
96 47.769 53.464 53799 | 516770 | 47686 46.018 53107 | 48937b | 4778 49.741 53453 | s0307b
144 51.619 58.175 56228 | 553408 | 48.457 48.834 56.737 | 513438 | 50004 53.505 56483 | s33pa
Mean 97510 | 497418 | sp7ase 432015 | 44200 | 510832 43513¢ | 47016> | 509148

Mono. = Monovert

Ross. = Rossessina

Bri. = Brigadier
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Figure (4): Effect of potassium fertilization on fresh yield of roots (tons)/fad. of three fodder beet
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A gradual increase in fresh yield of roots /fad. was obtained due to
increase the rates of potassium fertilizer levels from zero up to 144 kg
K2O/fad. and this was true in both seasons as well as in the combined
analysis (Table, 15). The fresh weight of roots yield/fad increased from
39.990 to 45.770 and from 39.584 to 51.736 in the first and second
seasons respectively, by increasing K2O from zero to 144 kg/fad.

In the combined analysis, increasing potassium fertilizer from Zero
to 48, 96 and 144 kg KpO/fad. increased roots yield/fad. with about
6.512 , 22.297 and 29.675 %, respectively as compared with zero level.
The increase in fresh roots yield/ fad. due to potassium application was
in harmony with that obtained by Tyamin (1981), Marie ( 1984)
Abdel-Aal (1990), El-Khawaga and Zeiton (1993) and Geweifel and Aly
(1996), they concluded that fodder beet root yield/fad. increased with

increasing potassium fertilizer.

In respect to the interaction effect of varieties and potassium on roots
yield, this character was significantly affected by variety and potassium
interaction in the combined analysis only. Brigadier variety with 144 kg
K2O/fad., produced the highest root yield ( 52.635), whereas the lowest
yield of roots/fad. (34.22) was produced by the unfertilized Rossessina

variety.

In Nubana region, the results ( in Table 16) indicated that the yield
of roots/fad. was significantly affected by varieties and this was true for
the first and second seasons as well as the combined analysis. In the first
season, Rossessina and Brigadier varieties produced the greatest yield of
roots/fad. than Monovert variety. The fresh yield of roots/fad. were
5Q.745, 49.741 and 43.751 tons/fad for Brigadier, Rossessina and
Monovert, respectively, and without significant difference between

Brigadier and Rossessina. Meanwhile, in second season Brigadier variety
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possessed superiority over Monovert and Rossessina varieties. In this
respect the fresh yield of roots/fad. was 51.083, 44.290 and 43.29]
tons/fad, Brigadier , Rossessina and Monovert, respectively without
significant difference between Rossessina and Monovert. Whereas, the
above mentioned varieties in the combined analysis could be arranged
according to the fresh yield of roots tons/fad in a descending order as
follows Brigadier (50.914), Rossessina (47.016) and Monovert (43.513).

This result was in general accordance with that obtained by Latif
and Beshay (1994), who reported that Brigadier variety significantly
surpassed the Monovert variety in roots yield/fad.

With regard to potassium application the fresh yield of roots/fad .
was significantly increased by increasing the rates of potassium fertilizer
from zero up to 144 kg KO /fad. this was true for the two seasons as
well as the combined analysis (Table, 16). In this respect the fresh yield
of roots yield/fad increased from 41.135 to 43.817, 50.307 and 53.342
tons by increasing K2O from 0 to 48, 96 and 144 kg/fad. in the
combined analysis as shown in Fig, (4). Similar results were obtained by
Abdel-Aal (1990), El-Khawaga and Zeiton (1993) and Geweifel and Aly
(1996).

C- Total yield ( tops + roots) tons/fad.
Tabulated data in Tables (17) and (18) and fig (5) and (6) show the
effect of varieties, potassium fertilizer and their interaction on fodder beet

yield ( total fresh yield ) /fad. at Abis and Nubaria regions in 1993/94 and

1994/95 seasons as well as combined analysis.

- In Abis region, the obtained results indicate that fodder beet
yic]d/fad. was significantly affected by varicties as shown in Table (17).

This was true in both seasons and in the combined analysis. Brigadier
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Figure (5): Effect of potassium fertilization on total fresh yield (tons)/fad. of three fodder beet
varieties at Abis region in combined analysis.
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Figure (6): Effect of potassium fertilization on total fresh yield (tons)/fad. of three fodder beet
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variety produced greater fresh yield of fodder beet/fad, than Monovert
and Rossessina varieties in the first and second seasons as well as
combined analysis. The fresh yield of fodder beet was 53.908, 52.624
and 65.671 tons/fad. for Monovert, Rossessina and Brigadier,

respectively as shown in the combined analysis without significant

difference between Monovert and Rossessina varieties.

Concerning Potassium fertilizer, results revealed that there were a
significant differences among potassium fertilization levels On total fodder
beet yield/fad. in both seasons as well asthe combined analysis. Each
potassium increment over zero kg/fad. was accompanied by a marked
increase in total yield. This was true in both seasons and in the combined
analysis as shown in Table (17). These increases were 3.150 (6.17%),
8.190 ( 16.03%) and 13.857 (27.13%) tons/fad. for 48,96 and 144 kg
KpO/ad., respectively, as compared with the unfertilized treatment, in
the combined analysis (Fig, 5). Thus, reflecting the important role of
potassium in the function of enzyme needed for vital processes and its
beneficial effect in the translocation of carbohydrate to the storage organs
(Hartt, 1969 and Hear, 1981). Also, supporting results obtained by
Tyamin (1981) , Marie (1984) and Abdel- Aal (1990) who reported that
potassium application increased the yield of tops and roots of fodder beet.

The interaction between the levels of potassium and fodder beet
varieties was found to be significant for total fresh yield/fad, in 209
season and combined analysis. Generally, it could be noticed that the
maximum values of total fresh vield/fad. (71.86 and 69.782 tons) were
obtained by the Brigadier variety with application of 144 kg K2O/fad. ,
and the lowest yield ( 42.863 and 44.169 tons) resulted from Rossessina
variety cultivated without any application of potassium fertilizer in ond

season and combined analysis, respectively.
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yield of tops and roots /fad. and total fresh yield/fad. at Abis and Nubaria

regions.

Increasing potassium fertilizer up to 144 kg KoO/fad. increased
significantly total fresh yield/fad ( tops + roots.)

D- Dry yield of tops (tons)/fad.

Data presented in Tables (19) and (20) and fig (7) and(8) show the
effect of vaneties, potassium fertilizer and their interaction on dry yield of
tops (tons)/fad. at Abis and Nubana regions in 1993/94 and 1994/95

seasons as well as combined analysis.

In Abis region, the tabulated data in Table, (19) indicated clearly
that there are significant difference in dry tops yield/fad. among the tested
varieties in both seasons and their combined analysis. In first season, dry
vield of tops of Bngadier (1.808 tons/fad) and Rossessina (1.736
tons/fad) recorded the highest yield than Monovert (1.370 tons/fad).
Megnwhile, in the second season, dry vield/ fad of Brigadier vanety
possessed superiority over Monovert and Rossessina varieties, The dry
yield of tops/fad were 1.662, 1.484 and 1.452 for Bnigadier, Rossessina
and Monovert varieties, respectively without significant difference
between Monovert and Rossessina varieties. In combined analysis, it
could be arranged beet varieties according to the dry vield of tops/fad in a
descending order as follows: Brigadier, Rossessina and Monovert. The
differentes fodder beet varieties were previously reported by Rammah et
al. (1984), Ramadan ef al. (1988) Abdel-Aal et al. (1989) and Abdel-
Aal ef al. (1990).

h Potassium fertilization rates, zero, 48, 96 and 144 Kg K2O/fad
affected dry yield of tops/fad in both seasons as well as the combined
analysis. The dry yield of tops was significantly increased by increasing
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Figure(7): Effect of potassium fertilization on
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Figure (8): Effect of potassium fertilization on dry tops yield (tons)/fad of three fodder beet
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the potassium rate as shown in Table 19. The combined analysis
indicated that dry yield of Tops/fad. increased with about 25.916, 63.278
and 97.060% by adding 48, 96 and 144 Kg KpOY fad., respectively
ascompared with zero level (Fig. 7). A positive association between the
rate of applied potassium and yield of dry tops has been reported by
Neamat- Alla (1991).

With regard to the effect of interaction between varieties and
potassium fertilizer the dry yield of tops/fad. was not significantly
affected by varieties X potassium in both seasons and combined analysis.

In Nubaria region, data in Table (20) indicated that the significantly
differences among fodder beet varieties in dry yield of tops/ fad. This was
true in both seasons as well as combined analysis. Brigadier variety had
higher dry tops yield/fad followed by Rossessina and Monovert varieties
as shown in Table (20).

The results in the same Table 20 indicated that the dry yield of tops
in 1993/94 and 1994/95 seasons as well as combined analysis responded
to potassium fertilizer and this was the true in both seasons as well as
combined analysis. The dry yield of tops was significantly increased with
increasing the potassium rate up to 144 Kg K20/fad. The combined
analysis revealed that adding 48, 96 and 144 Kg K7O/fad increased the
dry yield of tops/fad with about 30.660, 60.606 and 94.029%,
respectively over the unfertilized treatment. These results are in
agreement with that of Nemat-Alla (1992).

Results revealed that there was significant affect by vaneties X
potassium fertilizer in the combined analysis. The highest value, of dry
to;;s yield, 2.52 tons, was produced from Brigadier variety given 144 Kg
I<20/fad.
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E- Dry yield of roots (tons)/fad.
Data presented in Tables (21) and (22) and figures (9) and (10)

show the effect of varieties, potassium fertilizer and their interaction on
dry vield of roots (tons)/fad atAbis and Nubaria region in 1993/94 and

1994/95 seasons as well as combined analysis.

At Abis region, the tabulated data in Table, (21) indicated that there
were significant differences in dry yield of roots/fad among the studied
varieties in both seasons as well as combined analysis. Generally, it could
be concluded that, Brigadier variety possessed superiority over Monovert
and Rossessina varieties in this respect. Therefore, in the combined
analysis, the above mentioned varieties could be arranged according to
the dry vyield of roots (tons)fad in a descending order as follows:
Brigadier (5.228), Rossessina (4.376) and Monovert (4.184) without

significant differences between Rossessina and Monovert.

With regard to potassium application the dry yield of roots (tons)/fad
was‘ significantly increased by increasing the rate of potassium fertilizer
from zero up to 144 Kg K20/fad. This was true for the two seasons as
well as combined analysis in this respect the dry yield of roots/fad
increased from 3.612 t0 4.102, 4.745 and 5.926 tons by increasing K20)
from zero to 48, 96 and 144 Kg/fad in the combined analysis as shown in
Table 21 and (Fig. 9). Similar effect was recorded by Magata and Goh
(1988) they found the yield of dry roots was increased by increasing K-
fertihization as KCl up to 360 Kg/h.

Potassium level with variety interaction on dry yield of roots was

insignificant in the first and second seasons as well as combined analysis.

In Nubaria region, the obtained results (Table, 22) indicated that dry
yield of roots (tons)/fad was not significantly affected by varieties in the
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Figure (9): Effect of potassium fertilization on dry roots yield/fad of three fodder
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Figure (10): Effect of potassium fertilization on dry roots yield (tons)/fad of three fodder beet

70



Results and Discussions El-Shafie, Thesis

1 st season, whereas in 2 8 season and the combined analysis, there were
significant differences in the dry vield of roots (tons)fad among the
studied varieties. Brigadier variety produced greater dry yield of roots
than Monovert and Rossessina varieties. This result was truein both
seasons and the combined analysis. In the combined analysis, the dry
roots yield/fad was 4.394, 4.711 and 5.208 tons/ fad for Monovert,
Rossessina and Brigadier varieties, respectively without significant

difference between Monovert and Rossessina as shown in Table (22).

A gradual increase in dry yield of roots was obtained due to
increasing rates of potassium fertilizer from zero to 144 Kg K»O/ fad and
this was true in both seasons as well as in the combined analysis. the
increase of dry yield of root in the second season as well as the combined

'analysis was significant for any increase in potassium fertilizer 1.e. the

differences between the four rates of potassium used were significant. As
shown in Table (22) and Fig, (10), the combined analysis increasing rate
of potassium from zero to 48, 96 and 144 Kg K7O/fad increased dry yield
of roots/ fad with about 14.368, 53.412 and 81.659% respectively. Such
positive effect of K-fertilization on roots dry yield of fodder beet had been
reported by Bringer ef al. (1986) and Magata and Goh (1988).

Data presented in Table (22) indicated that the interaction of
veracities X potassium fertilizer was not significantly affected the dry
yield of roots/fad in this study.

F- Total dry yield (tons)/fad.

Tabulated data in Tables (23) and (24) and figures (11) and (12)
show the effect of varieties, potassium fertilizer and their interaction on
total dry yield (tonsyfad at Abis and Nubaria regions in 1993/94 and

1994/95 seasons as well as combined analysis.
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Figure (11): Effect of potassium fertilization on total dry yield/fad of three fodder beet
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At Abis region, the tabulated data in Table (23) indicated that the
total dry yield/fad was significantly affected by varieties and this was true

for the first and second seasons as well as the combined analysis.

Generally, it could
over Monovert and
combined analysis,

according to total

be concluded that, Brigadier possessed superiority
Rossessina varieties in this respect. Therefore, in the
the above mentioned varieties could be arranged

dry vyield/fad in a descending order as follows:

Brigadier (6.964 tons), Rossessina (5.987 tons) and Monovert (5.64 tons)
without significant difference between Rossessina and Monovert. This
result is in harmony with that obtained by Rammah ef al. (1984) they
reported that Brigadier variety surpassed the other tested varieties in total

dry yield/fad.

The results cle

arly showed that potassium fertilization affect total

dry yield tons/fad. This was true in both seasons as well as combined

analysis as shown in

Table (23).

* Potassium fertilization significantly increased total dry yield

(tons)/fad in fodder beet as shown in both seasons as well as combined
analysis. The combined analysis indicated that, adding 48, 96 and 144
Kg KpO/fad. increased the total dry yield (tons) fad with about 16.359,
38700 and 71.617%, respectively over the unfertilized treatment as

shown in Fig, (11). This results is in agreement with that obtained by
Neamat-Alaa (1991). who found that the dry yield of fodder beet
increased by increasing potassium level up to 50 Kg Kao)fad.

At Nubaria region, the tabulated data in Table, (24) indicate clearly

that there were significant differences in total dry yield/ fad. among the

studied varieties in both seasons and combined analysis, Brigadier vanety

possessed superiority over Monovert and Rossessina vaneties. Therefore,

the above mentioned varietics could be arranged according to the total dry
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yield in a descending order as follows, Brigadier (6.844 & 7.167),
Rossessina (6.269 & 6.359) and Monovert (5.390 & 5.712) in the first
season and combined analysis, respectively. Meanwhile in the second
season, Brigadier variety produced the highest total dry yield/ fad than
Rossessina and Monovert. The total dry yield was 7.488, 6.448 and
6022 tons/ fad, respectively without significant difference between

Rossessina and Monovert.

It is worthy to mention that the three studied varieties differed in
total dry yield/ fad and that Brigadier surpassed Rossessina and Monovert
in this respect. This result was in general accordance with that obtained
by Rammah et al. (1984), who reported that varieties of fodder beet
differed significantly in dry yield/ fad.

From Table (24), it could be noticed that in the 15%, and and
combined analysis the total dry yield/ fad was significantly affected by
increasing the rates of potassium fertilizer from zero up to 144 kg ko O/
fad® In the combined analysis total dry yield/ fad increased from 4.595 to
5.438, 7.131 and 8.486 tons by increasing K20 up to 48, 96 and 144 kg,
respectively as shown in Table 24 and Figure 12. Similar results were in

agreement with those obtained by Beringer et al. (1986).

The interaction of fodder beet vaneties X potassium fertilizer was
not significantly affected the total dry yield (tons) fad in this study.

I[II- Chemical Composition and Nutritive Values:

Data presented in Tables (25) and (26) show the effect of varieties,
potassium fertilizer and their interaction on chemical composition and
nuiritive value of fodder beet plants at Abis and Nubaria regions in
1993/94 and 1994/95 seasons as well as combined analysis.
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At Abis region, the varietal differences in chemical composition ,
nutritive values i.e., crude protein ( CP), crude fiber (CF) and nutritive
value i.e., digestible crude protein ( DCP) and total digestible nutrients
(TDN) are shown in Table (25). The data showed that differences among
varieties in CP%, CF% and DCP% were significant. On the contrary there
were no statistical sigmificant differences in TDN % among the studied
varieties. The highest percentages of CP (12.27%) and DCP (8.22%)
were obtained by Brigadier variety followed by Monovert and Rossessina
varieties, whereas, Rossessina vartety gave the highest value of (CF). On
the other hand. TDN% was superior in Monovert variety than that of the
other varieties. These results were in agreement with those obtained by
Kaoud er al (1993) and Soheir Latif and Maria Beshay (1994) . They
found that fodder beet varnety, Brigadier surpassed Monovex and

Monovert varieties in the percentage of crude protein.

Concerning the effect of potassium fertilizer as shown in Table
(25),the data indicated that the application of potassium increased
significantly CP,% DCP% and TDN% up to 144 kg KoO/fad.
Application of potassium at a rate of 48,96 and 144 kg KoO/fad.
increased the CP % by (7.68 , and 21.08% and 26.58% ) DCP% by
(12.68 , 34.33 and 43.31 % ) and TDN% by (0.62, 0.68 and 1.23% )
respectively than the zero level of K2O, respectively. The same Table also
demonstrated that increasing the rate of potassium fertilizer up to 144 kg
K2O/fad. decreased significantly (CF%) without significant differences
between 48 and 96 kg KoO/fad. The ( CF%) decreased from 8.52 to
13.67 and 20.93% by the application of 48,96 and 144 kg K90 /fad as
coxilpared to the control treatment , respectively . similar effects were
recorded in Egypt by Aly et al. ( 1984) , Abdel-Aal (1990), El-Khawaga
and Zeiton ( 1993) and Geweifel and Aly ( 1996) . They found that
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application of K-fertilizer up to 50 Kg K»O/fad significantly increased
crude protein % but significantly decreased crud fiber %.

The interaction between varieties and potassium fertilizer levels on

the all studied traits was not statistically significant.

In Nubaria region, there were marked differences among the studied
vanieties in CP%, CF%, DCP%, and TDN%. These differences were
significant ( Table 26).

The results in Table (26) indicated that Brigadier variety recorded
the highest percentages of CP and DCP, while Rossessina variety
recorded the lowest ones- However, Monovert variety surpassed
Rossessina and Brigadier varieties in CF% , on the other hand TDN%
was superior in Rossessina variety than that of the other two varieties.
These results are in agreement with that of Kaoud et al( 1993) and
Sohair Latif and Maria Beshay (1994) .

.The CP%, CF%, DCP% and TDN% values were significantly
affected by potassium fertilization . Increasing potassium rate from 0 to
144 kg K»O/fad. Tended to increase gradually the CP, DCP and TDN,

and decrease gradually CF.

Application of 144 kg KoO /fad increased CP% by 2.50%, DCP%
by 38.65% and TDN% by 0.75% and decreased CF% by 2.31% more
than the control (zero kg K2O /fad). Similar effects were recorded in
Egypt by Alyetal ( 1984), Abdel-Aal ( 1990), EI-Khawaga and Zeiton
(1993) and Geweifel and Aly (1996) .

. The interaction between fodder beet varieties and potassium fertilizer
levels on the all studied traits was did not reach the 5% levels of
significance.

In short from the data of root characters, yield and yield
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component and chemical composition and nutritive values. It could be
concluded that Brigadier variety is the best variety to grow under Abis
and Nubaria regions, under Egyptian conditions as compared with
Rossessina and Monovert as it surpassed these two varieties in the fresh
and dry yield of tops and roots per plant and per feddan, CP% and
DCP% values.

In addition the application of potassium fertilization up to 144 kg
KoO/fad improved the fresh and dry total yield ( top + root ) / fad and
quahty of fodder beet crop.



