
 Two field experiments were conducted at Zarzoora 

Experiment Station, Etay El-Baroud City, Beheara Governorate 

during 2005/2006 and 2006/2007 seasons to study the effect of 

three preceding summer crops [soybean (Giza 21), maize 

(T.W.C. 321) and cotton (Giza 89)], four different levels of 

nitrogen fertilization (0, 25, 50 and 75 kg N/fad) and three 

different levels of potassium fertilization (0, 24 and 48 kg 

K2O/fad) on growth, yield, yield components and quality of sugar 

beet variety (kawmmeira). The design of the experiments was 

split-split plot with four replications. The sub-sub plots area was 

1/400 fad (10.5 m
2
). 

 The most important results could be summarized as 

follows: 

I- Effect of preceding summer crops on physical and 

chemical characters of the soil: 

- Porosity % was increased after soybean, maize and cotton 

than before sowing the greatest porosity % was after soybean 

in both seasons. 

- Nitrogen % was increased after soybean than before sowing 

in the first season, but after maize and cotton N% was 

decreased than before planting. 

- Phosphorus (ppm) was decreased after the three preceding 

summer crops than before sowing in the first season and after 

cotton only in the second season. 

- Potassium (ppm) was decreased after the three previous crops 

than before sowing in the two seasons, but after soybean K 

content was higher in the second season only. 



- O.M. % was increased after soybean than before sowing in 

the two investigated seasons compared, maize and cotton. 

- pH value of the soil was not affected by preceding summer 

crops. 

 

II- Effect of preceding summer crops, nitrogen and 

potassium levels on: 

a) Growth characters: 

- Number of leaves/plant of sugar beet was significantly 

influenced by preceding summer crops at 100 and 125 days 

after planting in the first season and at 150 days after planting 

in the first and second seasons. Generally, the highest values 

were observed after soybean. 

Number of leaves/plant was significantly increased by 

increasing N levels from zero to 75 kg/fad at 125 and 150 

days after planting in the two investigated seasons and at 100 

days after planting in the first season only. There were no any 

significant differences between 50 and 75 kg N/fad at all 

periods in the two investigated seasons, except in the first 

season at 150 days after planting. The highest values were 

obtained at 75 kg N/fad. While the lowest values were 

obtained at zero level in the two growing seasons. 

Number of leaves/plant was significantly affected by the 

K levels at 100, 125 and 150 days after planting except in the 

first season at 150 days after planting. Generally, the highest 

values were given at 48 kg K2O/fad and lowest values were at 

the check treatment in the two growing seasons. 



- Leaf area/plant (cm
2
) of sugar beet was significantly affected 

by the three preceding summer crops at all periods during the 

two growing seasons except at 125 days after planting in the 

first season. The highest values were recorded after soybean 

and the lowest values after cotton. 

Leaf area/plant was significantly increased by increasing 

N levels at all stages in the two growing seasons. The 

maximum values were given at 75 kg N/ fad and the 

minimum values were given at zero level in the two growing 

seasons. 

Leaf area/plant was significantly increased by increasing 

K levels from 0 to 48 kg K2O/fad in the first and second 

seasons. The maximum values were noticed at 48 kg K2O/fad 

and the minimum values at zero level in the two growing 

seasons at the three growth stages.  

- Leaf area index was significantly affected by the three 

preceding summer crops except at 125 days after planting in 

the first season. The highest values were observed after 

soybean and lowest values were observed after cotton at all 

stages in the first and second seasons. 

Leaf area index was significantly increased by increasing 

N levels from zero to 75 kg N/fad in the two investigated 

seasons at 100, 125 and 150 days after planting. The highest 

values were recorded at 75 kg N/fed. and the lowest ones 

were recorded at zero level. 

Leaf area index was significantly increased by increasing 

K rates from zero to 48 kg K2O/fad at all stages during the 



first and second seasons. Generally, the highest values were 

obtained at 48 kg K2O/fad and the lowest values were taken 

at zero level. 

- Plant dry weight was significantly affected by the three 

preceding summer crops in the first and second seasons at all 

stages. The highest results were achieved after soybean, while 

the lowest values were given after cotton. 

Plant dry weight was significantly influenced by the 

application of nitrogen fertilizers at all stages during the two 

growing seasons. The highest values were recorded at 75 kg 

and the lowest were recorded at control. 

Plant dry weight was significantly affected by the K levels 

at all stages in the first and second seasons. The highest 

values were given at 48 kg K2O/fad and the lowest values 

were given at the check treatment. 

- Crop growth rate was significantly inflenced by the three 

preceding summer crops in the first and the second period in 

the second season only. The highest values were obtained 

after soybean and the lowest values were taken after cotton. 

Crop growth rate was significantly affected by the N 

levels in the second period during the two growing seasons. 

The highest values were taken at 50 kg N/fad. 

Crop growth rate was significantly affected in the second 

stage during the two investigated seasons by K levels 

application. The highest value in the first season was at 48 kg 

K2O/fad and at zero level in the second season only. 



- Net assimilation rate was significantly affected by the three 

preceding summer crops in the second season at the first 

period. The highest value was after cotton and the lowest 

value was after soybean. 

Net assimilation rate was significantly affected by the N 

levels at the two periods during the two investigated seasons. 

The highest values were observed at the control and the 

lowest values at 75 kg N/fad. 

Net assimilation rate significantly decreased by increasing 

K levels at two periods in the first and second seasons. The 

highest values noticed at zero level and lowest values were 

noticed at 48 kg K2O/fad. 

- Relative growth rate was significantly affected in the two 

periods during the two growing seasons except in the second 

period in the first seasons by the three preceding crops. The 

highest values were given after cotton. 

Relative growth rate was significantly decreased by 

increasing N rates in the two periods. The highest values were 

taker at zero level and the lowest values were recorded at 75 

kg N/fad. 

Relative growth rate was significantly decreased by 

increasing K levels from zero up to 48 kg K2O/fad. The 

highest values were given at zero while the lowest values 

were given at 48 kg K2O/fad. 

b) Yield components: 

- Root length was significantly influenced in the second season 

only by the three preceding summer crops. The maximum 



root length was after soybean and the lowest length was after 

cotton. 

Root length was significantly influenced by the four levels 

of nitrogen during the two growing seasons. The maximum 

root length was obtained at 75 kg N/fad in the first and 

second seasons. While, the minimum values were observed at 

the control in the first and second seasons. 

Root length was significantly increased by the increasing 

K levels from zero to 48 kg K2O/fad during the two studied 

seasons. The greatest means were noticed with adding 48 kg 

K2O/fad and lowest means were noticed at zero level. 

- Root diameter was significantly affected in the two growing 

seasons by the three preceding summer crops. The highest 

root diameters were obtained after soybean in the first and 

second seasons. Whereas, the lowest values were achieved 

after cotton in the 1
st
 and 2

nd
 seasons. 

Root diameter was significantly increased by increasing N 

fertilization during the two studied seasons. The highest 

values were at 75 kg N/fad and lowest ones at zero 

Root diameter was significantly increased by increasing K 

rates from 0 to 48 kg K2O/fad. The highest values were given 

at 48 kg K2O/fad and lowest values were given at the check 

treatment in the two growing seasons. 

- Root, top and plant weights were significantly influenced by 

the three preceding summer crops. The highest values were 

after soybean and the lowest after cotton during the two 

investigated seasons. 



Root, top and plant weights were significantly increased 

by increasing N levels from zero up to 75 kg N/fad during the 

two investigated seasons. The maximum values were given at 

75 kg N/fad. While, the lowest values were taken at control in 

the two growing seasons. 

Potassium levels significantly affected root, top and plant 

weights. The highest values were observed at 48 kg K2O/fad 

and the lowest values were recorded at the check treatment in 

both growing seasons. 

- Shoot/root ratio was significantly affected by preceding crops 

in the second season only. The highest mean was after 

soybean and the lowest after cotton . 

Shoot/root ratio was significantly affected by N levels in 

both seasons. The highest means were taken with 75 kg N/fad 

as well as zero level in the first season and at zero level in the 

second season. 

Shoot/root ratio was insignificantly influenced by K levels 

during two growing seasons. 

c) Yield (tons/fad):  

- Root yield (t/fad) was significantly influenced by the three 

preceding summer crops in the second season only. The 

highest root yields (18.35 and 18.41 t/fad) were recorded after 

soybean, while, the lowest root yields (17.28 and 14.16 t/fad) 

were recorded after cotton in the first and second seasons, 

respectively. 

Root yield was significantly affected by N levels during 

two growing seasons. The maximum root yields were (22.26 



and 18.93 t/fad) observed with adding 75 kg N/fad and the 

minimum ones were (14.26 and 14.34 tons/fad) observed at 

the control in the first and second seasons, respectively. 

Root yield was significantly increased with increasing K 

rates from 0 to 48 kg K2O/fad. Generally, the highest means 

were taken at 48 kg K2O/fad and lowest ones at the control. 

Top, biological and sugar yields were significantly 

influenced by the preceding summer crops. The highest yields 

were taken after soybean and the lowest yields after cotton. 

On the contrary harvest index was significantly affected by 

the preceding crops the highest values were observed after 

maize and cotton and lowest after soybean. 

Top, biological and sugar yields were significantly 

increased by increasing N rates from 0 to 75 kg N/fad in the 

1
st
 and 2

nd
 seasons. It is important to mention that the greatest 

means were observed at 75 kg N/fad and the lowest ones 

were noticed at the check treatment. While, harvest index was 

significantly affected with increasing N levels in the second 

season only. The highest value was noticed at the control and 

the lowest at 50 and 75 kg N/fad. 

Top, biological and sugar yields were increased by 

increasing K levels up to 48 kg K2O/fad. The highest values 

were recorded at 48 kg K2O/fad and the lowest values were 

recorded at the control during the two investigated seasons. 

While harvest index was insignificantly affected by K levels 

application in the two growing seasons. 

 



 

d) Technological characters: 

- Total soluble solids T.S.S., purity and sucrose % were 

significantly affected by the three preceding crops in the two 

growing seasons. The highest means were observed when 

sugar beet was grown after soybean and the lowest ones after 

cotton. 

Total soluble solids (T.S.S. %), purity % and sucrose % 

were significantly increased by increasing N levels from 0 to 

75 kg N/fad. The highest means were at 75 kg N/fad and the 

lowest at zero level. 

Total soluble solids (T.S.S. %), purity % and sucrose % 

were significantly increased by increasing K levels from 0 to 

48 kg K2O/fad in the two growing seasons. The highest 

means were recorded with adding 48 kg K2O/fad and the 

lowest means were recorded at zero level. 

 

III- Effect of the interaction between preceding summer 

crops and N levels: 

- Leaf area index, plant dry weight, root length, root diameter, 

root weight, plant weight, root, top, biological and sugar 

yields and sucrose % were significantly influenced by the 

interaction between preceding summer crops and nitrogen 

levels. The highest values were obtained when sugar beet was 

grown after soybean and 75 kg N/fad and the lowest values 

were taken when sugar beet was grown after cotton untreated 

with N. 



 

IV- Effect of the interaction between preceding crops 

and K levels: 

- Root length, root diameter, root weight, plant weight, top 

weight, shoot/root ratio, root, top, biological and sugar yields 

and sucrose % were significantly affected by the interaction 

between preceding crops and K levels. Generally, the highest 

values were observed after soybean + 75 kg N/fad. While, the 

lowest values were taken after cotton + zero level of N 

fertilization during the two investigated seasons. 

 

V- Effect of the interaction between N and K levels: 

- Plant dry weight, root length and diameter, root weight/plant, 

top weight, top, root, biological and, sugar yields as well as 

sucrose % were significantly affected by the interaction 

between N and K levels. The highest values were recorded at 

75 kg N + 48 kg K2O/fad and the lowest values were 

recorded at zero levels of N and K levels during the two 

growing seasons. 

 

VI- Effect of the interactions between preceding crops, 

N and K levels: 

- Plant weight, top weight/plant, root weight/plant, root, top 

and sugar yields as well as sucrose % were significantly 

influenced by the interaction between preceding summer 

crops, N and K levels during the two seasons. Generally, the 

maximum data were after soybean + 75 kg N/fad + 48 kg 

K2O/fad and the minimum values were after cotton + check 


