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ABSTRACT 

Two field experiments were conducted at EI-Manyal 
Village, Talkha Center, Dakahlia Governorate during the 
two winter seasons of 2006/2007 and 2007/2008 to study the 
effect of number of ploughing (withollt plough, one time, 
twice and three times) and phosphorus fertilizer level (zero, 
15 and 30 kg P20sifad) on productivity and quality of two 
sugar beet cultivars (Kawemira and Pleno). A split plot 
design with four replicates was used for each ploughing 
treatment in the two seasons (Each plough treatment was 
considered as a separate experiment). The main findings of 
tuis investigation can be summarized as fallows: 

1- Increasing number of ploughing from zero (without 
plough) up to three times significantly increased root weight 
Iplant by (22.96 and 21.31 %), root length by (22.82 and 
·18.25 %), root yield t/fad by (23.19 and 21.03 %) and sugar 
yield t/fad by (21.23 and 16.60 %) in the first and second 
seasons, respectively. 

2- Kawemira cultivar significantly surpassed Pleno 
cultivar in all studied characters for the two seasons. The 
increase in root weight was (15.45 aDd 17.10 %), in root 
length was (9.49 and llA8 %), in root yield tJfad was (15.25 
and 17.11 %), and (18.88 and 20.10 %) in sugar yield in the 
first and second seasons, respectively. 

3- Increasing phosphorus fertilizer evel from zero up to 30 
kg P20s/fad markedly increased root weight glplant by 
(17.13 and 11.02 %), root length by (10.80 and 10.82 %), 
root yield tlfad by 17.56 and 11.i2 %) and sugar yield tlfad 
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by (29.31 and 29.52 %) in the firSt and second seasons, 
espectively. 

4- Kawemira cultivar wit three times ploughing 
surpassed Pleno culti ar with same times of ploughing in 
root :weigbt by (24.18 and 22.30 %), root lengt by (18.10 
and 17.11 %), root yield by (24.26 and 22.51) and sugar yield 
by (29.14 and 27.80 %) in the first and second seasons, 
respectively. 

It could be concluded that plougbing sugar beet fields 
three times, planting Kawemira cuJti"ar and adding 30 kg 
Pl0s/fad are the suitable recommendations to maximize its 
yield and quality under conditions of Dakablia Governorate. 

INTRODUCTION 

During last years, sugar factories encouraged not only the early 
but a so the late sugar beet sowing to elongate juice duration and 
sometimes farmers had to delay sowing or they like to save some 
ploughing costs. So, they tended to sow sugar beet without plough or 
with only one time or two. Many researches studied the precedent 
treatments such as Korany and Khalifa (1998) in Egypt. They stated 
that increasing tillage depth improved root yield of sugar beet because 
of the root size (length and diameter) was increased. Kanany et a1. 
(2005) revealed that preparation of seed bed is one of the major 
factors affecting crop production. Tillage is the first step to prepare 
suitable conditions for seed germination. It improves soil aeration, 
maintain and improve soil fertility and soU moisture and create 
favourabl conditions for activity of useful micro organisms. 

egarding cultivars, EI-Taweel, Fayza (1999) in Egypt, found 
that sugar beet cultivars Kawemira and Pleno did not si ificantly 
differe in sugar yield and the percentages of sucrose, T.S.S. and 
purity. Badawi et ai. (2002) in Egypt, revealed that sugar beet 
cultivars (Top, Lola, Plena and Kawemira) ga e significantly high 
sucrose %, root and sugar yields/fad. They added that awemira 
cultiv was sup rior than the other studied cu tivars in all of their 
studied characters. 0 an (2005) found - that Kawemita' cuitivar 
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surpassed Pleno cultivar in root length. root diameter. root fresh 
weight/plant, T.S.S. %, sucrose %, purity %, and in both root and 
sugar yields. . 

Concerning phosphorus fertilizer effect, Khan et al. (1990) 
stated that phosphorus increased root sucrose content. Ismail and Abo 
EI-Ghait (2004) stated that sucrose % was appreciably influenced by 
the studied levels of phosphorus (zero. 15 and 30 kg P20s/fad) in the 
second season of their study. They added that th,e highest value of 
sucrose % was obtained by applying 15 kg P:zOs/fad in the second 
season under their experimental conditions. . 

Therefore, this investigation aimed to show the importance of 
ploughing frequency and to predict the suitable levels of phosphorus 
on the productivity and quality of two sugar beet cultivars. 

MATI~RIAJ.JS AND METHODS 

Two field experiments were co~ducted at EI-Manyal Village. 
Talkha Center, Dakahlia Governorate during the two winter seasons of 
2006/2007 and 2007/2008 to study the effects of the number of 
ploughing and phosphorus fertilizer levels on productivity and quality 
of two sugar beet cultivars. 

A split plot design with four replicates was used for each 
plough treatment during the two seasons (eae plough treatment was 
considered as a separate experiment). The experimenta site was 
equally divided to fOUi parts to conduct four plo gh treatments (zero. 
one. two and three ploughings). Potassium sulphate (48 % K20) with 
the rate of 24 kg K20/fad was applied all ver the field before ridging. 
The main plots were devoted to the following two beet cultivars. 
(Kawemira and Pleno), While, the thr e phosphorus levels zero, 15 
and 30 kg P20s/fa were ran omly allocated in the sub plots after 
ridging and dividing the field to plots. 

. Each experimental basic unit includ d 5 ridges. 60 cm width 
3.5 m long, and comprising an area of 10.5 2 (1/400 fad). The 
previous crop was maize (Zea mays L.) in the rotation ofboth seasons. 

The physical and chemical prope i~s of the e perimental soil 
are s own in Table I. 
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The expeiimental soil was fertilized with previously 
mentioned levels of phosphorus fertilizer in the fonn of calcium 
superphosphate (15.5 % P20S) after ridging and division. 

Sugar beet balls were hand sown (3-5 ballslhill) using dry 
planting method on one side of the ridge in hills at the second week of 
November in both seasons. The plots were irrigated immediately after 
planting directly. Plants were thinned at the age of 30 days from 
planting to obtain one plantlhill. Nitrogen fertilizer (urea 46.50 %)was 
added with the rate of 80 Kg N/fad. In two equal doses after thinning 
Plants were kept free from weeds, which were manually controlled by 
hand hoeing. The other common agricultural practices for growing 
sugar beet according to the recomm~ndations of Ministry of 
Agriculture were followed. . 

Table 1: Some physical and chemical properties of soil at the 
experimental sites in 2006/2007 and 200712008 

, sensons. 
I 2007/2008f Soil component I 2006/2007 

Physical analysis· 

Clay (%)_ 53.80 57.00 

Silt (%) 29.40 24.60 

Fine sand (%) 14.70 

Course sand (%) 

13.50 

3.20 3.50
 

Texture class
 Clay Clay
 

Chemical analysis
 

Organic matter (%)
 3.85 3.65
 

Available nitrogen (ppm)
 36.40 37.20
 
Available phosphate (ppm)
 7.50 8.80
 

Available potassium (ppm)
 260 240
 

PH
 7.90 8.10 
• Studied characters 

A- Yield attributes and quality characters: _ 
At Harvest ten guarded plants were chosen ::c random from the 

i er ridges of each plot to detennine yield attributes and quality 
characters as follows: ' 
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1. Root fresh weight (glplant). 
2. Root length (em.). 
3. Total soluble solids presentage (T.S.S. %) in roots. It was measured 

in juice of fresh roots by using Hand refractometer. 
4. Sucrose percentage	 (%). It was detennined polarimetrically on a 

lead acetate extract of fresh macerated roots according to the 
method of Carruthers and Oldfield (1960). 

S.	 Apparent purity percentage (%). It was detennined as a ratio 
between sucrose % and T.S.S. % of roots (Carruthers and 
Oldfield, 1960). ' 

B- Yield cbaracters: 
At harvest, plants that produced from the two inner ridges of 

each plot were collected and cleaned. Roots and tops were separated 
and weighed in kilograms, then converted to estimate: . 
1. Root yield (t/fad). 
2. Sugar yield (tlfad).	 It was calculated by multiplying root yield 

(t/fad) y sucrose %. 

Statistical analysis: 

All obtained data were statistically analyzed according to the 
technique ofanalysis of variance (ANOVA) for the split plot design to 
each experiment (plough treatment), then combined analysis was done 
'between plough treatments using "MSTAT-C " computer software 
package as published by Gomez and Gomez (1984). Least significant 
difference (Lsd) method was used to test the differences among 
treatment means at 5 % level of probability as described by Waller 
and Duncan (1969). 

RESULTS AND DISCUSSION 

Resluts listed in Table 2 show the effects of the number of 
ploughing and phosphorus fertilizer level on productivity and quality 
of two sugar beet cultivars (Kawemira and Pleno). 
1- Effect of Dumber of ploughings . 

The relevant results revealed that increasing times of 
ploughing from one to two and three times significantly increased root 
fresh weight (glplant), root length as well as root and sugar yields/fad 
compared with control treatment (without plough) during the two 
seasons. But, it had insignificant effect on T.S.S. % during the two 
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seasons. There were negative effects of Increasing number of 
ploughing and sucrose and purity percentages from one time up to 
three times in the two seasons. The highest values of root fresh weight 
(1193.7 and 1146.6 g/plant), root length (29.6 and 28.5 cm), root yield 
(36.341 and 34.821 t/fad) and sugar yield (6.189 and 5.822 tJfad) in 
the first and second seasons, respectively were obtained from plants 
planted in plots ploughed thre~ times. However , ploughing three 
times gave the lowest values of sucrose (16.9 and 17.0 %) and purity 
(75,,1 and 74.7 %) during the first and second seasons, respectively. 
But, the highest values of sucrose (17.4 and 17.5 %) and purity (78.2 
and 76.8 %) were resulted from one plough in the first and second 
seasons, respectively. The increase in root yield and its attributes may 
be due to the facts that were mentioned by Kanany et al. (2005) those 
stated that preparation of seed bed is one of the major factors affecting 
crop production. Tillage is the first step to prepare suitable conditions 
for seed gennination. It improves soil aeration, maintain and improve 
soil fertility and soil moisture and create favourable conditions for 
activity of useful microorganisms. These results are in agreement 
with those stated by Korany and Khaiifa (1998). 
2- Effect of cultivars 

Kawemira cultivar surpassed Pleno cultivar in all studied 
characters during the two seasons. Differences between the two 
cultivars were significant in all studied characters in the two seasons, 
except for the percentages of T.S.S. % and purity % in the second 
season. The differences between the two cultivars in the studied 
characters may be due to hereditary differences. Similar results were 
re orted by Bada.wi et al. (2002) and Osman (2005). 
3- Effect of phospho us fertilizer level 

Resluts presented in Table 2 cleared that all studied characters 
were significantly affected by the level of phosphorus fertilizer during 
the two seasons. There were positive relations between phosphorus 
level and all studied characters. This mean that each increase in 
phosphorus level was associated with an increase in each of the 
studied characters during the two seasons. The highest values of root 
weight (1159.6 and 1132.5 glplant), root length (27.7 and 26.5 cm), 
T.S.S. (22.7 and 23.2 %), sucrose (17.8 and! 7.9 %), purity (78.6 and 
77.0 %), root yield (35.348 and 34.518 t/fad) and sugar yield (6.292 
and 6.182 t/fad) in the irst and second seasons, respectively, were 
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obtained from adding 30 kg P20slfad. The increase obtained in these 
studied characters with increased phosphorus levels from 0 to 15 and 
30 kg P20s/fad may be due to the following: 

a) It shares in the bioactivities inside plants. 
b) It increases the creating of carbohydrates as starch and 

sugars. 
c) It helps in the division of plant cells. 
d) It shares in fonning ATP (Adenosine triphosphate) that it 

is necessary to fonn sucrose. 
e) It helps roots to be strong and to go down. 
Similar results were obtained by Khan et al. (1990) and Ismail 

and Abo EI-Ghait (2004). ­
4- Effect of interactions: 

Resluts presented in Table 2 cleared that the interactions 
among studied factors were insignificant in both seasons, except the 
effects of number of ploughing by cultivars on root weight, root 
length, root yield and sugar yield in both seasons. 

The highest values of root fresh weight, root length, root and 
sugar yields/fad were recorded from ploughing three times and 
planting Kawemira cultivar in the two growing seasons as shown from 
results listed in Table 3. In contrast, the lowest values of these traits 
were resulted from the control treatment of plough (without plough) 
beside planting Pleno cultivar in both seasons. 
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