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ABSTRACT

Tow field experiments were carried out at Sers-Elliyan Field Crops
Station at Minufiya Governorate (Middle Delta), Egypt during 2001-2002 and
2002-2003 seasons. This is to study the effect of four nitrogen levels (30, 45, 60
and 75 Kg Nffed..) and three potassium levels (25.50. and 75 Kg K2O/fed..) in
split plot design on growth characters, yield and nutntive value of fodder beet
Polyaurea variety. Results can be summarized as follows ‘

The increase in nitrogen {N) levels significantly increased roots width
and length, fresh and dry forage yields of top, root and total yield as well. Also, it
increased crud protein and digestible protein contents of top, root and its mean in
the two growing seasons.

Increasing potassium (K) fertitizer level up to 75 Kg K,O/fed.
significantly increased the roots length and width, tops. roots and total fresh and
dry forage yields, crude protein and digestible protein percentages (top, root and
its mean) in the two growing seasons.

The interaction effect of N x K was found to be significant on root and total
yicld of fodder beet in the two seasons. This result indicated that such variables were
all related in influencing forage yield of fodder beet. Wereas, this interaction effect
was not significant on roots width and length and top yield indicated that each of
those fertilizers act independently on this studied characters.

It could be concluded that the application of 75 Kg N/fed.. and 75 Kg
K20 gave the highest productivity and quality of fodder beet at Middle Delta.

INTRODUCTION

Fodder beet (Befa vulgaris L.) is considered as one of the highest
productive forage crops and becomes mature at the end of winter season forage
crops as berssem clover. So, it could be kept for use as a fresh fodder during the
early summer season till the beginning of the next summer forage crops.

Also, it shouid be noted that fodder beet 15 an ideal fodder for high
performance dairy caows due to its high mutritive value
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Great attention in the last few years have been devoted for increasing the
fodder beet cultivated arca due to the inadequate green forage production for the
demand of animal consumption in the early summer where shortage of green and
succulent forage used to be during this period of time.

Fertilization with the major elements as nitrogen and potassium are among
the main important cultural practices for increasing and improving forage yields.
Potassium improves many physiological growth simulus through many of the crucial
enzymatic process within the plant and control the transport of sugars and the other
products of photosynthesis from leaves to the storage organs of the plants.

Meanwhile, it is well known fact that nitrogen element plays an essential
role as important as that of carbon, hydrogen and oxygen which all together form
more than 90 % of the dry matter content of the plants. Nitrogen proved to be the
" most yield-limiting nutrient factor. Many investigations proved that fodder beet
yield are greatly influenced by the applied levels of nitrogen fertilizers (Ramadan,
1988; Abdel-Aal, 1990, Kamel er al, 1990, Geweifel and Aly, 1996 and Abd Ei-
Gawad et al, 1997},

Adequate potassium quantities ar¢ thus vital for full fodder yield and
also for many aspects of product quality (Stumpe ef al, 1989; Sobhy ef al, 1992,
El-Khawaga and Zeiton, 1993; Geweifel and Aly, 1996; Abd El-Gawad et al,
1997 and El-Shafei 1997).

This investigation aimed to find out the optimum levels of nitrogen and
potassium fertilization levels which produce the highest fodder beet yield/fed..
and of high quality characteristics.

MATERIALS AND METHODS

Two field experiments were carried out at Sers Elliyan Field Crops
Research Station at Minufiya Governorate (Middie Delta), Egypt during 2001-
2002 and 2002-2003 scasons to study the effect of twelve treatiments representing
the combinations between four levels of nitrogen (30, 45, 60 and 75 Kg Nffed..)
and three levels of potassium (25, 50 and 75 Kg K,0/fed ) on growth characters,
yield and quality of fodder beet Polyaurea variety.

Experimental design was split plot with four replicates. The main plots
were randomly devoted to the three potassium levels and the sup-plots were for
the four nitrogen levels. Calcium superphosphate fertilizer (15.5 % P;Os) at a rate
of 150 Kg/fed.. was applied during soil preparation. Whereas, potassium levels
were applied at two equal doses, the first dose during the land preparation and the
second one a month later after thinning. While, nitrogen levels were applied at the
two equal doses after thinning and a month later. Fentilization treatments were
applied in a similar mannar during each of the two growing seasons.

The techniques adapted for soil physical and chemical analysis were
done for particle size distribution and the soil chemical composition according to
Piper, 1950 and Jackson, 1973, respectively.
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First season Second scason
2001-2002 . 2002-2003
i Physical properties: ;
: Coars sand % ’ 01.80 ’ 01.65
Fine sand % : 52.72 j 55.35
Silt % 27.50 , 30.00
Clay % ! 18.00 13.00
|  Textare class . Sandy loam Sandy loam
. . — T
| Chemical analysis: -
pH ' 007 .60 007.40
Ec mm/cm at 25 C i 000.67 000.50
Available nutrient . 001.60 001.13
’ 031.50 033.70
014.61 013.81
709 80 :
006.63 i

Fodder beet seeds at a rate of 3 Kg/fed.. were sown on October 282 and
1® November in the two successive seasons. The other cultural practices were
done as recommended for growing fodder beet.

At harvesting, roots width (RW) and length (RL) by (cm) were recorded
from five guarded plants, which randomly uprooted from each plot. Fresh forage
yield in ton/fed. (lops. roots and total} was estimated by multiplying the fresh
forage fodder by dry matter percentage.

Chemical analysis was determined on dry matter basis for leaves and
roots. Each randomly selected sample was chopped into thin slices, then
thoroughly mixed and 200-gram was oven dried at 70 C° up to constant weight.
The dried sample was used to determine the crude protein (CP %) using the
modified micro-Kjeldah! methods as described by Peach and Tracey (1956).
Digestible protein (DP %) was estimated according to Bredon ef al, (1963) where:
DP % = 0.9596 CP - 3.55. Data were statistically analyzed according to the
procedure of Snedecor and Cochran (1982). Means were compared using Duncan
Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

I- Growth characters:

. Data in Table (2) show the effect of nitrogen (N) and potassium (K)
fertilization levels on the root lengths (RL) and root width (RW) of fodder beet
cv. Polyaurea. Concerning nitrogen levels, data revealed that increasing nitrogen
levels significantly increased roots length and width in the two growing seasons.
In addition, increasing nitrogen fertilizer application from 30 to 75 Kg N/fed.
resulted in increasing percentage of root width by 11 % and 10.99 % in the 1% and
2™ seasons, respectively, where increasing percentage of root length was 13.89 %
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and 13.91 % in the subsequaent two seasons. These results are 1n accordance with
those obtained by Abdel-Aal. (1990), Kamel et al. (1990) and Abd Ei-Gawad et
al, (1997).

Data in Table (2) showed that root length and widith were significantly
affected by increasing potassium up t¢ the highest used level (75 Kg K;O/fed. ) in
the two growing seasons. These results are in agreement with those obtained by
Stump et al, (1989), Abdel-Aal, (1990) and Ei-Shafei (1997).

The interaction between levels of nitrogen and potassium fertilizers levels was
found to be insignificant for root length and width. This result was in agreement
with those obtained by Abdel-Aal (1990).

* Table (2): Growth parameters of fodder beet as affected by N and K
fertilization levels in the two growing seasons,

K;O, Nitrogen First season Second season

levels levels (2001/2002) (2002/2003)

fed) (Kg/fed) RL RW RL RW

30 40.98 42.69 3483 | 3501

25 45 4237 4431 36.04 36.33

60 44,35 45068 377 3764

75 46 87 4754 3984 39.98
Mean 43.64 C 45.06 C 3710C 3695C

30 44 80 4593 3553 38.12

50 45 46.33 47 83 39.84 3920

60 48.48 48 90 41.69 40.59

75 50.94 5089 4381 42 24
Mean 47.64 B 49,24 B 4097 B 40,04 B

30 49.00 49.33 41 85 4] 44

75 45 50.66 50.71 43.26 42 60

60 53.03 52.54 4529 4413

75 55.71 54.68 47.58 4593
Mecan 5210 A 51.82 A 44.50 A 43.52 A
30 4493¢ 4598 ¢ 3840c 38.19¢
Over all 45 4645¢ 4742¢ 3970 ¢ 3938¢
K levels 60 48.62b 49040 41560 4073 b
75 51.17a 5104a 4374 a 4239a

Imteraction N.S. N.S. N.S. N.S.
- Fresh forage yield (ton/fed..):

Data preseited in Table (3) show that the application of nitrogen

fertilizer revealed that increasing nitrogen levels produce significant increase in
top, root and total fresh forage yield of fodder beet in the two seasons In
addition. increasing nitrogen fentilizer application from 30 to 75 Kg N/fed.

increased peroentage of total fresh yield by 34.02 and 33.91 % in the two growing
seasons, respectively. The beneficial effect of nitrogen on fresh fodder vield may
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be due 10 the 1mportant role of nitrogen as an ¢ssential element in building up
plant tissues. These results are 1n agreement with those obtained by Ramadan,
(1988), Kamel et af. (1990) and Abd El-Gawad et a!. (1997

The application of potassium significantly increased the values of top,
root and total fresh forage yield up to the highest level (75 Kg K,O/fed. ) in the
two growing seasons as showed in Table (3). This positive effect of potassium on
fodder beect may be due to the important role of potassium in the function of
enzymes needed for vital processes and its beneficial effect 1n the translocation of
carbohydrate to the storage organs of fodder beet (Roots). These results were
similar 10 what was obtained by Stumpe ef af (1989) Sobhy er al, (1992),
Geweifet and Aly. (1946} and El-Shafer. (1997

Table (3): Fresh forage yield of tops, roots and total yields of fodder beet as
affected by nitrogen and potassivm fertilization levels in the two
Erowing seasons.

K;O4 Nitrogen| First season (2001/2002) | Second season (2002/2003

levels levels
.......................................................

| (Kertea) | (Keited) B o

30 . 10141

45 , 105721 | 112.49

1“
60 . 16 10k | 12372 ;
75 . 12749g] 13591 |

111.23¢ | 118.35

30 . 11808h| 12576

45 . 130.57fg | 139.55
60 . 143.21e} 15332
75 . 156 97¢c| 168.14

13721 B 146.69 |

30 . 13451 €| 14449 |
45 . 148 12b[ 1598 |
60 . 16286 | 176.01
75 , 178 70a | 193.26

156.10 A| 168.43

30 ] 116.97 | 12389
| Overall | 45 ] 12814 | 137.28

K levels 60 . 140.72 151.01
i 75 . 1544 | 165.77

Interaction .S, p * *

The wnteraction effect between the leveis of mitrogen and potassium
fertilizers was found to be insignificant for top yield in the two growing seasons,
indicating that each fertilizer act independently for its effect of top fresh yield of
fodder beet. Whereas, there was significant interaction effect for N x P was
noticed on root and total fresh yield in the two growing seasons (Table 3).
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However, it could be noticed that 1otal yield/fed. reached its peak by the
application of 75 Kg Nffed.. + 75 Kg K;Offed.. in the two growing seasons.
Along the sameline Abdel-Aal in 1990 found that maximum root yield of fodder
beet was produced by appling 90 Kg N/fed.. and 72 Kg K,O/fed..

II- Dry forage yield (ton/fed.):
Data in Table (4) presented the effect of nitrogen and potassium levels
and their interaction on dry yield of top, root and total vicld of fodder beet in the

WO Erowing seasons.

Table (4): Dry forage yield of fodder beet as affected by N and K fertilization
Ievels in the two successwe SEasons.

Total
10.831
11.36 h
13.56 g
1594 ¢
12.92 C
13.93
1495 ¢
17.36 ¢
2053 b
16.62 B
16.51d
17.32¢
20490
2426 a
19.64 A
Over ; . 13.40d
all 45 . . 14.45¢
K 60 . . 17.14b
levels 75 ) . 2023 a
_Interaction : ig*

Results indicated that increasing the level of nitrogen application from
30 up to 75 Kg Nffed.. was accompanied by a significant increase in total dry
fodder beet yield. The total dry yield was increased from 13.40 to 20.23 and from
11.83 to 17.34 ton/fed.. as nitrogen level increased from 30 to 75 Kg Nffed.. in
the first and the second seasons, respectively. These results are in harmony with
those obtained by Geweifel and Aly (1996) and Abd El-Gawad et al, (1997)

Data in Table (4) revealed that dry top, root and total yields were
significantly affected by the applied potassium fenilization levels. The optimum
potassium level was 75 Kg K;O/fed.. which produced total fodder yield of 19.64
and 16.99 {ton/fed..) with an increase of 52.01 and 54.60 % over the control (25
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Kg K;O/fed i 1n the first and second season respectively  Such resulis could be
attributed to the role of potassium in the important physiological process in plant
such as carbohydrate metabolism and its translocauon (Devlin and Witham.
1986) These results are proved what was obtained by Stumpe et al. (1989). El-
Khawaga and Zeiton (1993) and El-Shafer (1997

Mean values of top. root and total dry yield were not significantly affected
by the interaction effect of nitrogen and potassium levels for top yield, while it was
significantly affecuive for root and total vields {ton/fed ) wn the two seasons
Nevertheless. it could be noticed that the 1otal dn vicld/fed  reached its peak of 20.23
and 17 34 on/fed by the applicaton of 75 Kg Nffed + 75 Kg K;O/fed  in the first
and the secomt seasons respectively These results confirmed what was results
obtained by Stumpe er af. { 1989) and Abdel-Aal (19%h

IV- Quality characteristics:

Results of crude protein and digesuble protewn percentages of fodder
beet as affected by nitrogen and potassium levels 1n the tow growing seasons are
presented in Table (5)

Applying N fertilizer level up to 75 Kg N/fed showed marked increase
in crude protein content of roots. tops and their means by 13.59. 11.24 and 12.23
% compared with the lowest level of N (30 Kg N/fed ) in the first season. Similar
wend was also observed 1n the second season. and such result was in agreemeny
with that was obtained by Kamel er g/, {1990)

Data 1n Table (5) indicated that increasing K level from 25 to 75 Kg
K,O/fed. increased root crude protein content from 9 93 1o 11.80 % in the first
season being 9.99 to 11 74 in the sccond season Also. crude protein content of
top increased from 13 58 to 15 88 % and from 13 56 to 16 07 % in each of the
two sucsessive scasons The corresponding increase in crude protein was 17.68 %
and 18.93 %. These results are 10 accordance with those obtained by El-Khawaga
and Zeiton, (1993). Geweifel and Aly (1996) and El- Shafer, (1997).

Increasing nitrogen levels from 30 to 75 Kg N/fed increased root. top
and digestible protein content by 21 32, 1519 and 17 57 % in the first secason
with a similar trend in the second season.

Data in Table (5) indicated that the applicaton of potassium increased
digestible protein content up to 75 Kg K,O/fed. ncreased K level from 25 to 50
and 75 Kg K,O/fed. showed a substantial marked increase in digestible protein
by 17.46 and 7 16 % in the first season. Similar trend was noticed in the second
season. Similar effect was previousley recorded in Egypt by Ali et ol, (1984) and
El-Shafei (1997).

The effect of N and K levels on digesuible protein content was n
paralled 10 crude protein content as shown in Table (5} This may due to thewr
highly positive correlation as reported by Miak:, (1968) These results agree with
those obtained by Kame! er al. (1990) and El-Shafe1. (1997).
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Table (5): Crude protein (CP) and digestible protein (DP) percentage of
fodder beet as affected by nitrogen and potassium fertilization
levels in the two growing seasons.

_ | _Second season (2002/2003) |
CP (%) DP (% CP (%) _DP (% ;
Root Mesn | Root| Tops | Mean | Root | Tops | Mean | Root| Tops | Meand
937 [1283] 1110544 [ 876 | 7.10 [ 932 [12.76] 11.04[ 539 869 | 7.04 )
9.65 1150571925 | 748 {971 [1329[ 1150[ 577 [ 920 [ 749
1009 13.87] 1198 | 6.13 | 9.76 10211391 1206 ¢ 6.25 | 9.80 | 8.3 |
10.62| 14.26] 12.44 | 6.64 [ 10.13 10.72{ 14.29| 12.51 10.16] 8.45
9.93 11.76 948 | 7. 999 | 1356{ 11.78 946! 1.75]
10.49 1243 10.23 1048] 14.34| 1241 10.21 |
10.81 [ 14.94] 12.88 10.79| 8.81 1091 1493] 1292 1078
1130 1342729 (1135 1148 15.63| 13.56 1145
1189 1393 | 7.86 | 11.77] 9.81 [12.05)16.06] 14.06 11.86
11.12 13.17 11.04| 9. 11.23]1524] 13.24 11.08
11.03715.00] 13.02 10.84 1095]1557] 13.26 | 6.96 | 11.39
11.53[15.611 13.57 1143] 949 [11.40] 15.60] 13.90 11.42
1205)16.221 14.14 12,01 1001 | 12.00[16.33] 14.17 12.12
12.60| 16.68| 14.64 12.46 12.59]16.78| 14.69 1255
11.90 1384 | 7.77 1169} 9.73 |11.74| 16.07) 1401 11L.87
1030 14.06| 12.18 994 | 8.14 (1025114221224 10.10
10.66]14.63] 12.65 | 6.68 [ 1049 1067 14.61{ 1277 1047
11.15 13.18 11.64) 900 ;111.23[15.29] 13.26
11.45 1571 13.75
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