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ABSTRACT      

Two field experiments were carried out in 2013/2014 and 

2014/2015 growing seasons at a private farm at Gohina, Sohag 

Governorate to study the response of three mono-germ of sugar beet 

cultivars (Marathon, Puma and Paicea) to some growth regulators 

]indol acetic acid (IAA) at 50, 100 and 150 ppm[ and ]gibberlic acid 

(GA3) at 50, 100 and 150 ppm[ as well as control and two planting 

methods (direct seed and transplanting by paper pots). The 

experiments were performed in a split-split plot design where sugar 

beet cultivars were assigned to the main plots, while growth regulators 

treatments and planting methods were distributed randomly in  the sub 

and sub-sub plots, respectively. 

The obtained results showed that puma cultivar was superior in 

root yield, sugar yield, total soluble solids % and sucrose % in both 

season and potassium % in the first season. Paicea cultivar was 

superior in purity% in the first season. Marathon cultivar was superior 

in purity % in the second seasons. 

The results indicated that root yield and sugar yield were 

significantly increased by increasing growth regulators concentration 

from 50 to 100 or 150 ppm in both seasons.  Foliar application GA3 

at100 ppm gave the highest sucrose % in both seasons, T.S.S % and 

purity% in the second season only. However foliar application GA3 at 

50 ppm gave the highest purity% in the first season, only. Foliar 

application IAA at 100 ppm gave the highest T.S.S% in the first 
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season. Control treatment gave the highest potassium % in both 

seasons. 

Results indicated that direct seed recorded the highest values 

from root yield and potassium in the first season. Transplanting by 

paper pots recorded the   highest T.S.S %, sucrose % and purity% in 

both seasons and the highest potassium in the first season. 

The interaction effects among the factors under study on roots 

yield, sugar yield/fed. T.S.S %, sucrose %, potassium %, and purity 

percentage were significant effect on these characters with the 

exception of growth regulators x planting methods and cultivars x 

growth regulators x planting methods in 2014/2015 season only.       

Generally, it could be concluded that foliar application GA3 at 

100 ppm on Puma cultivar with transplanting by paper pots  

maximized root and sugar yields per feddan.    

 

INTRODUCTION

Nowadays, sugar beet (Beta 

vulgaris L.) is the second sugar crop in 

Egypt   after sugar cane. In  Egypt,  

sugar  beet  could  be  cultivated in  the  

newly  reclaimed  soil .  The Egyptian 

government carring out many efforts   

to decrease the gab between sugar 

production and consumption. One of 

these attempts is likely to be in 

creasing sugar beet yield per unit area. 

Increasing of sugar beet production 

can be achieved through optimizing 

the agricultural practices. Planting of  

sugar  beet  is  advised  to be  from  the 

1
st
 of October till the third week of  

N o v e m b e r .  T o  m a t c h  t h e 

environmental conditions of its origin.  

On other  hand,  the economical 

operating of beet sugar factory dictates 

that its running period should be 

wi thin  4 -6  months .  Sugar  bee t 

represents the strategic gate to reduce 

the gap between production and 

consumption of sugar in Egypt. Kamel 

et al. (1981) found that multigerm cvs. 

significantly produced heavier roots 

than monogerm ones, while the 

monogerm cvs had the highest sugar 

content. Jassem (1982) reported that 

mono-germ sugar beet varieties had 

lower sugar beet content .He found 

that mono-germ varieties are higher 

yielding than multi-germ varieties. 

Munzert et al. (1982) pointed that the 

va r i anc e  du e  t o  va r i e t i e s  wa s 

significant for sugar content, sugar 

beet yield and quality. Abou-salama 

and El-Syaid (2000) found significant 

differences among varieties as Gazelle 

p roduced  max imu m roo t  y i e ld 

(ton/fed.). However, maximum sugar 

yield (ton/fed.) was produced by Oscar 

poly due to its high quality index 

values.  Saif-Laila (2000) appeared 

that sugar beet root length and root 

diameter insignificantly affected by the 

examined varieties. Fresh weight of 

root and /or top/plant for sugar beet 

plants significantly responded to the 

differences between the studied 

varieties. The values of sucrose % and 

purity percentage were affected by 
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studied varieties. El-Hosary et al. 

(2007) they found that monta binaco 

variety recorded the highest value of 

total soluble solids % and potassium 

concentration. While, Gloria variety 

produced the highest value of sucrose, 

purity percentage. Gomaa et al. (2007) 

studied the performance of three sugar 

beet varieties (Kawemira, Mont 

Bianco and Gloria).  The results 

indicated that sugar beet variety Gloria 

surpassed the studied varieties with 

respect to its quality. Mean while: it 

recorded the highest sucrose and purity 

% and attained the lowest percent to 

sugar loss to molasses and impurities 

( K ,  N a  a n d  ∞  - a m i n o - N ) . 

One of these attempts is likely to 

be increasing sugar beet yield per unit 

area. Increasing of sugar beet 

production can be achieved through 

optimizing the agricultural practices. 

The most two important factors in this 

concern are planting methods and 

growth regulators. Spraying sugar beet 

plants with growth regulators may be 

occasion the balance between growth 

and sucrose content in roots. Indole 

acetic acid is a growth regulator that 

has been widely used to reduce 

vegetative growth to allow plants to 

direct more metabolic energy towards 

the productive structure (Fletcher et al. 

1994). Also it inhibits the synthesis of 

the plant hormone gibrellic acid which 

plays a major role in enhancing 

vegetative growth. Agarwala et al. 

(1978)  Wahdan. (1990) and 

Mahamoud et al.(1994) reported that 

foliar application of GA3 and IAA 

increased sugar and root yields. 

Saftner and Wyse (1980) observed that 

it has been proposed that sucrose is co- 

transported with potassium and 

counter- transported with proton across 

the tonoplast on the sink cells and this 

process is apparently stimulated by the 

hormones IAA and ABA. Also they 

stated  that  GA3 and IAA affected 

sucrose up- take by sugar beet root 

tissue. El-kassaby et al. (1988) found 

that application of GA3 at 1000 ppm 

significantly increased root dimension, 

sucrose percentage, root and sugar 

yield compared with control. Shehata 

,Mona (1989) found that GA3 at 300 

ppm gave the highest root diameter 

,root length ,root fresh weight ,TSS% 

,sucrose % ,purity % ,root and sugar 

yields. El –Taweel et al. (2004) 

indicated that all studies characters   

significantly affected in both seasons 

except juice purity in the first season 

only insignificantly affected. Foliar 

application of GA3 at 300 ppm 

significantly produced the highest root 

diameter, root length, root weight in g-

plant, total soluble solids (T.S.S %), 

sucrose, juice purity percentage as well 

as root and sugar yields/fed. in both 

seasons. Root yield increased by 

37.5% and sugar yield by 66.6 % with 

spraying GA3 at 300 ppm compared 

with the check treatment over both 

seasons. Abd El-Kader. (2011) 

indicated that all studies traits were 

significant affected by growth 

regulators treatments in both seasons 

.Sugar beet plants sprayed with IAA at 

the concentration of 200 ppm gave the 

highest top yield/fed (5.75 and 5.86 

tons), root yield/fed. (27.65 and 28.98 

tons) as well as sugar yield/fed. (4.46 

and 4.70 tons) compared to other 
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treatments in both seasons, 

respectively.  

Planting method play important 

role of sugar beet productivity, 

particularly, root and sugar yields. On 

other hand, the earlier sowing season, 

i.e. August till September ,the summer 

crops are still under harvest and 

consequently land preparation for 

sugar beet earlier season will be 

delayed in addition ,  the earlier 

sowing season  for sugar beet will 

increase the enhance for pests and 

diseases to attack sugar beet plants. So 

and based on the available information 

in respect to the problem, this work 

was conducted to face and solve 

delaying land preparation as well as 

pest management of the earlier sowing 

season of sugar beet. Using paper pots 

in a small nursery in the field will keep 

sugar beet plants under aseptic 

conditions and save enough time for 

land preparation after harvesting the 

summer crops. (El-Geddawy et al. 

1997) and  Valnli (1985a) reported that 

transplanting sugar beet seedling 

grown in paper pots increased yield by 

12.97 ton. roots and 2.00 tons sugar/h 

compared with sowing seed in the 

field. Vigoureux (1986) noticed that 

transplanting of sugar beet increased 

sucrose yield by 22% compared with 

drilled crop. Lunnan et al.(1991) 

mentioned that transplanting rather 

than sowing  increased sugar content 

from 14.6 to 15.4%. Ghonema and 

Sarhan (1994) showed that direct 

sowing method surpassed the other 

experimental transplanting ones in all 

studies charcteristics.Prunning one 

third of top leaves of seedlings before 

transplanting was superior over 

prunning the complete seedling in all 

studied characters. El-Geddawy et al. 

(1997) found that the highest response 

in root dimension was attainted with 

direct sowing method. However, the 

highest figures of root dimensions 

were recorded by using paper pots 

when sugar beet were seedling in 2-

leaf stage. He added that using paper 

pots as a method of transplanting sugar 

beet seedling attained an additional 

increments in sucrose content 

amounted to be 10,6 % over that of 

direct sowing. While, yields of roots 

attained the highest values under direct 

sowing methods fallowed by sowing 

by sowing by using the transplanting 

seedling of paper pots. On other hand, 

top yield was not affect by sowing 

treatments. Osman et al. (2007)  they 

found the highest values of sucrose %, 

T.S.S % and purity % were obtained 

from transplanting seedling of 15 days 

age and/or sowing beet seeds by usual 

methods of planting lowered values of 

potassium % in roots. Yousef (2009) 

showed that both direct seeding and 

transplants 25 days age produced the 

highest root yield without significant 

deference between them. Also, direct 

seeding did not different significantly 

from transplants 15 or 25 days age 

concerning sugar yield. 

 

MATERIALS  AND METHODS  

Two field experiments were 

carried out at a private farm, at 

Gohina, Sohag Governorate, Egypt  

during seasons, 2013/2014 and 

2014/2015 to study the effect planting 

methods and growth regulators on 
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growth, yield and quality of three 

sugar beet cultivars. The preceding 

summer crop was maize in both 

seasons.  

Each experiment included 42 

treatments which were combinations 

of three sugar beet cultivars, two 

planting method and seven growth 

regulator treatments. 

A-Sugar beet cultivars: 

Marathon, Puma and Piacea  

B-Growth regulators treatments: 

1. Control (without addition). 

2. Indole acetic acid (IAA) 

concentrations i.e.50. 100 and 

150 ppm.   

3. Gibberellic acid (GA3) 

concentrations i.e.50 .100 and 

150 ppm.  

C- Planting methods: 

Direct seed and Transplanting by 

paper pots. 

The performed experiment was 

designed at randomized complete 

block with split-split plot arrangement 

of treatments with three replications.  

Sugar beet cultivars were 

assigned to the main plots, growth 

regulators treatments were distributed 

randomly in the sub plot planting 

methods were located in the sub- sub 

plots. The experimental unit area was 

10,5m
2
 consisted of five ridges, 60 cm 

apart and 3,5 m length (1/400 

fed.).Sugar beet seeds were planting at 

15 cm between hills. 

Seeds in the two planting 

methods were sown on October, 15
th
 in 

both seasons. After 30 days from 

seeding from seeding when plants are 

came 10 cm in height, Seedling was 

transplanted by the above mention 

methods in the permanent soil. 

Seedling roots were dropped in a 

solution from cupper sulphate 10 ppm 

before the transplanting in the soil-

after 30 days from seed sown in the 

direct seed planting method. Plants 

were thinned in one plant per hill. 

Spraying sugar beet plants by Indole 

Acetic Acid concentrations i.e. 50,100 

and 150 ppm and sprayed plants by 

gebbrelic acetic acid concentrations 

i.e. 50,100 and 150 ppm as well as 

sprayed plants with tap water (control). 

Plants sprayed twice with growth 

regulators treatments at 45 and 55 days 

from sowing at the rat of 100 

liters/fed.  

The recommended doses of 

fertilizers nitrogen, phosphorus and 

potassium were applied at rate of (90. 

15 and 48 Kg/fed, respectively).The 

phosphorus and potassium fertilizers 

were added during soil preparation and 

before sowing. Nitrogen was added in 

two equal doses, the first dose was 

applied after thinning (30 days from 

sowing) and the second was applied 

one moth later. Fertilizer sources were 

ammonium nitrate (33.5%N), calcium 

super phosphate (15.5% p2o5) and 

potassium sulphate (48 % k2o). 
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Table (1): Some physical and chemical of soil field experiments:- 

2014/2015 2013/2014   Season  

Physical analysis 

27.31 

37.79 

34.90 

Clay loam 

26.71 

36.50 

36.79 

Clay loam 

Sand (%) 

Silt (%) 

Clay (%) 

Soil texture 

Chemical analysis 

1.12 

51 

39 

380 

8.03 

1.17 

2.52 

0.93 

54 

75 

220 

7.80 

1.14 

2.80 

Organic matter (%) 

Available N (PPM) 

Available P (PPM) 

Available K (PPM) 

Ph (sp 68.7) 

E.C (ds m
-1

) 

Total Ca co (%) 

Data was recorded during plant growth as well as at harvest as fallows: 

 

Yield and yield component 

characters: 

After 180 days the plants  of the three 

inner ridges of each sub-sub plot were 

harvested  to estimate yield 

components characters as fallows: 

1. Root yield (ton/fed.):- 

2. Sugar yield (ton/fed.). it was 

computed according to the 

fallowing formula:  

3. Sugar yield (ton/fed.) 

White Sugar yield (ton/fed.) = root 

yield (ton/ fed) x (Z B) white sugar 

percentage. 

ZB= pol –{0.343(k+Na)+0.094 &N+ 

0.29} 

Chemical components and quality: 

1. Total soluble solids percentage 

(T.S.S %) of roots, it was 

measured in juice of fresh root 

using hand refractometer 

according to (A.O.A.C. 1986). 

2. Sucrose %, which was 

determined according to Le-

Decote (1927).  

3. Potassium percentage. 

Potassium was determined in the 

digested solution using Flame 

Photometer according to the method 

described by Brown and Lilliland 

(1964).  

4- Juice purity %, it was calculated 

according to Carruthers and Oldfield 

(1961) as fallows:   

Juice purity % = 
Sucrose % 

x 100 
T.S.S % 

 

*Statistical analysis:  

The results were statistically 

analyzed according to Gomez and 

Gomez (1984), using the computer 

MSTAT-C statistical analysis package 

by Freed et al. (1989). The least 

significant differences (LSD) test at 

probability level of 0.05 was manually 
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calculated to compare the differences 

among means. 

 

RESULTS AND DISCUSSION  

Yield and yield components:-  

1- Root yield (ton/fed.):-  

Data  presented  in  Table (2) 

show  that  root  yield  was  

significantly  affected  by cultivars (A) 

in both  seasons . Puma cultivar gave 

the highest values (31.16 and 30.79 

ton/fed.) in 2013/2014 and 2014/2015 

seasons, respectively. While, the 

lowest values   recorded by piaceae   

cultivar in both seasons. The  

difference  between  cultivars  of   root  

yield  could  be  due  to  the variation  

in  the  gene  make  up  and  their  

response  to  the  environmental  

conditions .  This  result  are  agreed  

with  those  obtained  by  Kamel  et al. 

(1981), Saif-Laila  (2000) and Osman 

(2005)  

This  results  obtained  in  Table  

(2)  show  that  root  yield/fed,  

significantly  affected  by  growth  

regulators (B) in  both  seasons. Foliar  

spraying  of  (IAA)  at 150 ppm  gave  

the  highest  root  yield (32.58 and 

32.26 ton/fed.) in 2013/2014 and 

2014/2015 seasons, respectively. The 

lowest root yield /fed.  produced from 

the control treatments in both seasons. 

The  increasing  in  root yield   due  to 

increasing indole  acetic  acid (IAA) 

concentration may  be  attributed  to 

rising  photosynthetic  rate  which  led  

to  increasing  root  yield  per fed. This 

result with those obtained by Abd EL-

Kader (2011). 

Data show root  yield  was  

significantly  affected  by planting  

method (C) in  both  season.  Direct   

seed  had a higher root yield (30.54 

and 30.23 ton/fed.) than transplanting 

by paper pots in 2013/2014 and 

2014/2015 seasons, respectively . The 

greater root length, root diameter and 

heaviest fresh root weight. might 

contribute much for such finding by 

Ghonema and Sarhan (1994) and  El-

Geddawy et al. (1997).  

Root yield was significantly 

affected by interaction between (A× B) 

in both seasons. The highest values 

(33, 59 and 33, 21 ton/fed.) were 

obtained from puma cultivar when 

received of (IAA) at 150 ppm in  the 

first and second seasons, respectively. 

Root yield was significantly 

affected by interaction between (A×C) 

in both seasons. The highest values 

(31.32 and 30. 98 ton/fed.)  were  

obtained  from  puma cultivar  with  

direct  seed  in  2013/2014 and 

2014/2015 seasons, respectively. 

Root yield was significantly 

affected by interaction   between 

(B×C) in the first season, only. The 

highest  values (32.71 ton/fed.) was  

obtained  from  spraying  of  (IAA)  at 

150 ppm  with direct  seed in the  

2013/2014  season. 

Root yield was significantly 

affected by interaction between (A×B 

×C) in the first seasons, only. The  

highest value (33.71 ton/fed.) was 

obtained  from  puma  cultivar  when  

received  (IAA)  at 150 ppm  with  

trans planting  by  paper  pots  method  

in  the  first season. 
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Table (2) Effect of growth regulators and planting methods on root yield (ton/fed.) 

of sugar beet cultivars in 2013/2014 and 2014/2015  seasons.       

2013/2014 season 

Cultivars 

(A) 

Planting 

methods 

(C) 

Growth regulators  (B) 

Mean 
Control 

(IAA) 

50 

ppm 

(IAA) 

100 

ppm 

(IAA) 

150    

   ppm 

(GA3) 

  50 

ppm 

(GA3) 

100    

 ppm 

(GA3) 

150    

   ppm 

Marathon Seed 27.29 29.83 31.47 32.86 29.61 31.78 32.90 30.82 

Trans 26.89 28.59 31.64 32.93 28.25 31.29 32.19 30.25 

Mean  27.09 29.21 31.55 32.90 28.93 31.53 32.55 30.54 

Puma Seed 27.60 30.66 32.68 33.47 29.86 31.68 33.31 31.32 

Trans 27.47 29.85 32.11 33.71 29.66 31.41 32.74 30.99 

Mean  27.54 30.26 32.40 33.59 29.76 31.54 33.03 31.16 

Paicea Seed 26.61 28.49 30.66 31.80 27.64 29.68 31.47 29.48 

Trans 25.11 26.99 29.74 30.73 25.89 28.70 29.98 28.16 

Mean  25.86 27.74 30.20 31.26 26.77 29.19 30.73 28.82 

 Direct Seed 27.17 29.66 31.60 32.71 29.04 31.05 32.56 30.54 

Trans Planting 26.49 28.48 31.16 32.46 27.93 30.47 31.64 29.80 

Mean over all 26.83 29.07 31.38 32.58 28.49 30.76 32.10  

2014/2015 season 

Marathon Seed 26.49 29.40 30.64 32.37 28.91 31.52 32.56 30.42 

Trans 26.49 28.37 31.34 32.57 27.77 30.59 31.57 29.81 

Mean  26.49 28.89 30.99 32.47 28.34 31.05 32.06 30.04 

Puma Seed 27.29 30.41 32.22 33.34 29.51 31.50 32.62 30.98 

Trans 26.80 29.70 31.56 33.07 29.29 31.35 32.39 30.59 

Mean  27.05 30.06 31.89 33.21 29.40 31.42 32.51 30.79 

Paicea Seed 26.27 28.31 31.65 31.63 27.46 29.47 31.32 29.44 

Trans 24.81 26.62 29.51 30.57 25.57 28.50 29.44 27.86 

Mean  25.54 27.47 30.58 31.10 26.52 28.99 30.38 28.65 

 Direct Seed 26.68 29.37 31.50  32.45 28.63 30.83 32.17 30.23 

Trans Planting 26.03 28.23 30.80 32.07 27.54 30.15 31.13 29.43 

Mean over all 26.36 28.80 31.15 32.26 28.09 30.58 31.65  

L.S.D 0.05 2013/2014                   2014/2015 

Cultivars (A) 0.125 0.151 

Growth regulators  (B) 0.087 0.105 

A×B 0.296 0.506 

Planting methods (C) ** ** 

A×C 0.138 0.294 

B×C 0.210 |N.S 

A×B×C 0.365 N.S 

 

2- Sugar yield (ton/fed.):-         
Data presented in Table (3) show 

that sugar yield was significantly 

affected by cultivars (A) in both 

seasons. Puma cultivar gave the 

highest values (4.417 and 3.893 

ton/fed.) in 2013/2014 and 2014/2015 

seasons, respectively. The lowest 

values recorded by paicea cultivar in 

both seasons. The  differences in sugar  

yield  of  different  cultivars may be 

attributed  the differences  in  both root 

yield  and sucrose  percentages. These 

results are in agreed with  those  
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obtained by many investigators such as 

with EL-Taweel, Fayza et al. (2004).     

Sugar yield/fed significantly 

affected by  growth  regulators (B)  

treatments  in  both  seasons.  Foliar  

spraying  of  (IAA)  at 100  ppm  gave  

the  highest  sugar yield  (5.115 

ton/fed.)  in 2013/2014 season, only. 

While foliar spraying of (GA3) at 100 

ppm gave the highest value (4.315 

ton/fed.)  in 2014/2015  season.  The   

lowest value recorded by control in 

both season.  these  increase in sugar 

yield  may  be  due  to  the  effect  of  

IAA  and  GA3 increasing  growth  of  

the  plant.  These results are in 

agreement with EL-Taweel, Fayza et 

al. (2004).    

The results in Table (3) show that 

sugar yield ton/fed. was significantly 

affected by planting methods (C) in 

both seasons.  Transplanting by paper 

pots had a higher top yield (4.481 and 

4.103 ton/fed.) than direct seed in 

2013/2014 and 2014/2015 seasons, 

respectively. This increment may be 

due to that  sucrose of the 

transplanting seedling by using paper  

pots induced  somewhat small  size of 

roots and less water  unit  in turn  high  

sugar content compared  with  the 

higher roots sown directly in the 

permanent field. These results in 

accordance with those reported by EL- 

Gedawy et al. (1997) who showed that 

transplanted  sugar  beet  by  using  

paper  pots  increased sugar yield 

ton/fed.    

Data in Table (3) reveal that 

sugar yield was significantly affected 

by interaction between (A× B) in both 

seasons. The highest values (5.494 

ton/fed.) was obtained  from  paicea 

cultivar when  received  of (GA3) at 

100 ppm  in  2013/2014 season and the  

highest  value  (4.519 ton/fed.)  was  

obtained from  puma  cultivar  when  

received  foliar (IAA)  at 100 ppm  in 

2014/2015  season.    

Sugar yield was significantly 

affected by interaction between (A×C) 

in both seasons. The  highest values  

(5.058and 4.380 ton/fed.)  were 

obtained from  puma  cultivar  with  

Transplanting  by paper pots in the 

first and second seasons, respectively. 

Sugar yield was significantly 

affected by interaction between (B×C) 

in both seasons. The highest values 

(5.287 ton/fed.)  was  obtained  from  

spraying  of (IAA)  at 100  ppm   with  

Transplanting  by paper pots in  

2013/2014 season  and  the highest  

values (4.516 ton/fed.) was obtained  

from  spraying  of  (GA3) at 100 ppm  

with  Transplanting by paper pots in  

2014/2015 season . 

Sugar yield was significantly 

affected by interaction between (A×B 

×C) in both seasons.  The highest  

values  (5.604 ton/fed.)  was  obtained  

from  paicea  cultivar  when  received 

(GA3)  at 100 ppm with transplanting 

methods  by paper pots in 2013/2014 

season and the highest values (4.816 

ton/fed.) was obtained from puma 

cultivar when  received  (GA3) at 100 

ppm with transplanting methods  by 

paper pots 2014/2015 season. 
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Table (3) Effect of growth regulators and  planting  methods on sugar yield 

(ton/fed.) of sugar beet cultivars in 2013/2014 and 2014/2015 seasons. 

2013/2014 season 

Cultivars 

(A) 

Planting 

methods 

(C) 

 Growth regulators  (B) Mean 

Control (IAA) 

50     

  ppm 

(IAA) 

100 

ppm 

(IAA) 

150    

   ppm  

(GA3) 

50 

ppm   

(GA3) 

100 

ppm    

(GA3) 

150    

 ppm   

Marathon Seed 2.798 4.620 5.553 4.585 4.629 5.383 4.736 4.563 

Trans 2.353 4.247 5.447 3.908 4.423 5.604 2.555 4.077 

Mean  2.576 4.334 5.500 4.247 4.526 5.494 3.646 4.332 

Puma Seed 2.783 4.651 4.564 4.548 4.478 5.122 4.498 4.378 

Trans 3.843 5.250 5.431 5.666 5.147 5.404 4.885 5.058 

Mean  3.313 4.501 4.998 5.107 4.812 5.263 4.961 4.718 

Paicea Seed 2.736 4.561 4.710 4.793 3.973 4.702 4.539 4.288 

Trans 3.344 4.352 4.982 4.071 4.227 4.348 4.832 4.308 

Mean  3.040 4.457 4.864 4.432 4.100 4.525 4.686 4.298 

 Direct Seed 2.772 4.610 4.942 4.642 4.360 5.069 4.591 4.410 

Trans Planting 3.180 4.616 5.287 4.584 4.599 5.119 4.091 4.481 

Mean over all 2.976 4.613 5.115 4.613 4.480 5.094 4.341  

2014/2015 season 

Marathon Seed 1.858 3.017 4.278 3.156 4.075 4.302 2.829 3.359 

Trans 3.200 4.076 4.476 4.209 4.000 4.496 4.259 4.102 

Mean  2.530 3.547 4.377 3.683 4.038 4.399 3.544 3.731 

Puma Seed 1.970 3.103 4.405 2.978 3.775 4.455 2.405 3.298 

Trans 3.400 4.280 4.632 4.527 4.467 4.816 4.535 4.380 

Mean  2.658 3.692 4.519 3.753 4.121 4.636 3.470 3.839 

Paicea Seed 1.855 2.169 3.234 3.555 2.191 3.582 4.418 3.000 

Trans 2.574 3.495 4.228 4.570 3.356 4.236 4.334 3.828 

Mean  2.215 2.832 3.731 4.063 2.774 3.909 4.376 3.414 

 Direct Seed 1.894 2.763 3.972 3.040 3.347 4.113 3.217 3.219 

Trans Planting 3.058 3.950 4.445 4.435 3.944 4.516 4.376 4.103 

Mean over all 2.737 3.357 4.209 3.738 3.646 4.315 3.797  

L.S.D 0.05 2013/2014                   2014/2015 

Cultivars (A) 0.029 0.042 

Growth regulators  (B) 0.020 0.029 

A×B 0.150 0.125 

Planting methods (C) ** ** 

A×C 0.071 0.073 

B×C 0.108 0.111 

A×B×C 0.187 0.192 

 

Chemical components and quality:-                          

1-Total soluble solid (T.S.S %):-      

Data presented in Table (4) show 

that total soluble solids was 

significantly affected by cultivars (A) 

in both seasons. Puma cultivar gave 

the highest values (22. 21and 23.26%) 

in the first and second seasons, 

respectively. The  difference  between  

cultivars  of   total  soluble  solid 

percentage  due  to  the  variation  in  

the  gene  make-up  and  their response  

to  the  environmental  conditions.  
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These results are agreed with those 

obtained  by  Osman (2005) . 

The same table reveal that  

growth regulators (B)  had  a 

significant on this  trait  in both  

seasons. The highest  value (22.81%)  

was obtained  from  spraying  of (IAA) 

at 100  ppm  in 2013/2014  season  and 

the  highest  values (23.64%)  was  

obtained  from spraying of (GA3) at 

100 ppm  in 2014/2015 season. The 

lowest (T.S.S) percentage produced 

from control treatment. The increase in 

total soluble solids may be due to rapid 

growth and in turn vigorous plants. 

These results were agreed with that 

obtained by El-kassaby et al. (1988). 

Total soluble solids were 

significantly affected by planting 

methods (C) in both seasons. The 

highest values (22.14 and 23. 22%) 

were obtained from transplanting by 

paper pots in the first and second 

seasons, respectively.  

Data  reveal  that  total  soluble 

solids  was significantly  affected  by  

interaction  between  (A×B)  in  both 

seasons. The  highest  value (25. 02%)  

was  obtained  from  puma  cultivar  

when received  foliar  spraying  of  

(IAA)  at 100 ppm  in  2013/2014 

season and The highest value  (24.06% 

) was obtained from puma cultivar 

when received  foliar spraying  of  

(GA3) at 100 ppm  in 2014/2015  

season. 

Data  reveal  that  total  soluble 

solids  was significantly  affected  by  

interaction  between  (A×B)  in  both 

seasons. The  highest  value (25. 02%)  

was  obtained  from  puma  cultivar  

when received  foliar  spraying  of  

(IAA)  at 100 ppm  in  2013/2014 

season and The highest value  (24.06% 

) was obtained from puma cultivar 

when received  foliar spraying  of  

(GA3) at 100 ppm  in 2014/2015  

season.  

Total soluble solids was 

significantly affected by interaction   

between  (A×C) in both seasons. The 

highest values (23. 24 and 23.32%) 

were obtained from puma cultivar with 

transplanting by paper pots in the first 

and second seasons, respectively.       

Total soluble solid was 

significantly affected by interaction  

between (B×C) in both  seasons. The  

highest value (23.73%) was  obtained 

from application spraying of (GA3) at 

100 ppm with  transplanting by paper 

pots in 2013/2014 season  and  the 

highest  value (24.46%)  was  obtained  

from  application  spraying  of  (GA3)  

at 100 ppm with direct seed in 

2014/2015 season. 

The results indicated that total 

soluble solid was significantly affected 

by interaction between (A×B ×C) in 

both seasons.  The  highest  values  

(27.27%)  was obtained  from  puma  

cultivar when  received  spraying  of  

(IAA) at 100 ppm with trans planting 

by paper pots in 2013/2014 season. 

The highest value (24.93%)  was  

obtained  from puma cultivar when 

received  spraying of (GA3) at150 

ppm with direct seed  in 2014/2015  

season.  
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Table (4) Effect of growth regulators and planting methods on total  soluble solids 

(T.S.S %) of sugar beet cultivars in 2013/2014 and   2014/2015 seasons.   

2013/2014 season 

Cultivars 

(A) 

Planting 

methods 

(C) 

Growth regulators  (B) Mean 

Control (IAA) 

50 

ppm 

(IAA) 

100 

ppm 

(IAA) 

150 

ppm 

(GA3) 

50 

ppm 

(GA3) 

100 

Ppm 

(GA3) 

150 

Ppm 

Marathon Seed 21.92 21.27 22.77 21.12 21.24 21.53 20.21 21.44 

Trans 21.35 22.20 21.66 21.57 20.94 23.04 19.06 21.40 

Mean  21.63 21.73 22.22 21.35 21.09 22.28 19.64 21.42 

Puma Seed 21.36 20.58 22.76 21.19 21.17 21.77 19.39 21.17 

Trans 21.28 23.04 27.27 21.46 22.10 24.45 23.05 23.24 

Mean  21.32 21.81 25.02 21.33 21.63 23.11 21.22 22.21 

Paicea Seed 23.73 20.80 22.35 21.26 19.94 21.39 19.88 21.34 

Trans 19.51 21.50 20.05 24.00 20.83 23.71 22.89 21.78 

Mean  21.62 21.15 21.20 22.63 20.39 22.55 21.39 21.56 

 Direct Seed 22.34 20.88 22.63 21.19 20.78 21.56 19.83 21.32 

Trans Planting 20.71 22.25 22.99 22.34 21.29 23.73 21.67 22.14 

Mean over all 21.52 21.56 22.81 21.77 21.04 22.65 20.75  

2014/2015 season 

Marathon Seed 22.30 22.79 24.29 21.69 23.49 24.46 21.21 22.89 

Trans 24.38 22.83 23.73 23.18 22.35 22.68 22.42 23.08 

Mean  23.34 22.81 24.01 22.44 22.92 23.57 21.82 22.99 

Puma Seed 20.86 21.38 24.53 21.61 24.49 24.60 24.93 23.20 

Trans 24.42 22.94 23.52 22.81 23.10 23.53 22.91 23.32 

Mean  22.64 22.16 24.02 22.21 23.80 24.06 23.92 23.26 

Paicea Seed 20.90 21.52 21.37 23.12 22.93 24.33 24.60 22.68 

Trans 21.55 24.92 23.17 23.95 24.26 22.25 22.72 23.26 

Mean  21.23 23.22 22.27 23.53 23.60 23.29 23.66 22.97 

 Direct Seed 21.35 21.90 23.40 22.14 23.64 24.46 23.58 22.92 

Trans Planting 23.45 23.56 23.47 23.31 23.24 22.82 22.68 23.22 

Mean over all 22.40 22.73 23.43 22.73 23.44 23.64 23.13  

L.S.D 0.05   2013/2014                   2014/2015 

Cultivars (A) 0.109 0.124 

Growth regulators  (B). 0.076 0.087 

A×B 0.414 0.208 

Planting methods (C) ** ** 

A×C 0.214 0.131 

B×C 0.327 0.199 

A×B×C 0.566 0.346 

 

2- Sucrose percentage :-   

Data  presented in Table (5) show 

that sucrose percentage  was  

significantly affected  by cultivars (A) 

in  both  seasons.  The highest values 

(18.35 and 16.88%) were obtained 

from puma cultivar in the first and 

second seasons, respectively. The 

difference between cultivars due to 

gene make-up effect. These  results  

are  agreed  with  those  obtained  by  

Osman  (2005). 
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The data presented in Table (5) 

show that growth regulators  (B) had 

significant affected on this trait in both 

seasons. The highest values (19.34 and 

18.27 %) were recoded by foliar 

spraying of (GA3) at100 ppm in the 

first and second seasons, respectively. 

This may by due to the influence  of 

(GA3) on  the cell division  (division  

of  the cambia and sub  sequent 

division of  the cambial  products ) and 

rapid cell  expansion  which  increased  

the  cells  size which reflected on 

sucrose formation . These  finding are 

in agreement with Milford (1973).  

Also GA3 and IAA affected on 

sucrose up-take by sugar. These  

results obtained  by Shehata, Mona 

(1989) and EL-Taweel , Fayza et al. 

(2004).   

 

Table (5) Effect of growth regulators and planting methods on sucrose percentage 

% of sugar beet cultivars in 2013/2014 and 2014/2015 seasons. 
2013/2014 season 

Cultivars 
(A) 

Planting 
methods 

(C) 

 Growth regulators  (B) Mean 

Control (IAA) 
50        

 ppm 

(IAA) 
100 

ppm 

(IAA) 
150  

Ppm 

(GA3) 
50  

ppm 

(GA3) 
100  

ppm 

(GA3) 
150  

 Ppm 

Marathon Seed 14.99 18.15 20.01 17.17 18.17 19.10 17.06 17.81 

Trans 13.65 18.62 19.17 15.98 18.10 20.31 16.05 17.41 
Mean  14.32 18.39 19.59 16.57 18.14 19.71 16.55 17.61 

Puma Seed 14.68 17.67 17.83 16.97 17.87 18.76 16.18 17.14 

Trans 17.34 20.13 21.48 19.55 19.32 20.52 18.62 19.57 
Mean  16.01 18.90 19.66 18.26 18.60 19.64 17.40 18.35 

Paicea Seed 15.62 18.25 18.53 17.45 16.93 18.41 16.93 17.45 

Trans 16.12 17.61 18.41 20.88 18.44 18.95 19.21 18.52 

Mean  15.87 17.93 18.47 19.17 17.69 18.68 18.07 17.98 

 Direct Seed 15.10 18.02 18.79 17.20 17.66 18.76 16.72 17.46 

Trans Planting 15.70 18.79 19.69 18.80 18.62 19.93 17.96 18.50 
Mean over all 15.40 18.41 19.24 18.00 18.14 19.34 17.34  

2014/2015 season 

Marathon Seed 12.24 15.29 18.42 14.31 18.20 18.27 13.36 15.73 

Trans 17.16 18.11 18.39 17.31 17.94 18.26 17.39 17.79 
Mean  14.70 16.70 18.40 15.81 18.07 18.26 15.38 16.76 

Puma Seed 12.27 14.77 18.31 13.88 17.71 18.65 13.52 15.59 

Trans 17.60 18.18 18.56 17.67 18.18 19.07 17.91 18.17 
Mean  14.94 16.48 18.44 15.78 17.95 18.86 15.72 16.88 

Paicea Seed 12.16 12.92 14.78 16.12 12.86 17.20 18.63 14.95 

Trans 14.95 18.09 18.22 18.92 17.84 18.19 18.29 17.79 
Mean  13.55 15.50 16.50 17.52 15.35 17.70 18.46 16.37 

Direct Seed 12.22 14.33 17.17 14.77 16.26 18.04 15.17 15.42 

Trans Planting 16.57 18.13 18.39 17.97 17.99 18.51 17.86 17.92 
Mean over all 14.40 16.23 17.78 16.37 17.12 18.27 16.52  

L.S.D 0.05 2013/2014                   2014/2015 

Cultivars (A) 0.087 0.117 
Growth regulators  (B) 0.061 0.081 

A×B 0.409 0.227 

Planting methods (C) ** ** 
A×C 0.215 0.154 

B×C 0.328 0.235 

A×B×C 0.568 0.408 
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Sucrose  percentage was 

significantly affected by planting  

method (C) in both seasons. 

Transplanting by paper pots had a 

higher sugar content compared with 

direct seed in both seasons. The 

highest values (18.50 and 17.92%) 

were obtained with transplanting by 

paper pots in the first and second 

seasons, respectively. This increment  

may  be  due  to  that sucrose of the 

transplanting seedling by using  paper  

pots induced  some what small size of 

roots  and  less  water  unit  in turn  

high  sugar content compared with the 

higher roots sown directly in the 

permanent field. These results in 

accordance with these  reported  by 

EL- Geddawy  et al. (1997) who 

showed that transplanted  sugar  beet  

by  using  paper  pots  increased  

sucrose  percentage  over beet .  

Data  reveal  that  sucrose  

percentage  was  significantly  affected 

by interaction between (A×B) in both 

seasons. The highest  value  (19.71%) 

was obtained  from marathon cultivar 

when  received (GA3) at 100 ppm in  

2013/2014  season  and the  highest 

value (18.86%) was  obtained  from 

puma cultivar when  received  (GA3) 

at 100 ppm in 2014/2015 season. 

Sucrose percentage was 

significantly affected by interaction   

between (A×C) in both seasons. The 

highest values (19.57 and18.17 %) 

were obtained from puma cultivar 

when transplanting method in the first 

and second seasons, respectively       

Sucrose percentage was 

significantly affected by interaction   

between (B×C) in both seasons. The 

highest  values  (19.93 and 18. 51%) 

were obtained  from  spraying of  

(GA3)  at 100 ppm  with  

Transplanting by paper  pots in the 

first and second seasons, respectively. 

Sucrose percentage was 

significantly affected by interaction   

between (A×B ×C) in both seasons. 

The highest  value  (21.48%)  was 

obtained  from  puma  cultivar  when  

received  spraying  of  (IAA)  at 100 

ppm with transplanting  by  paper  pots  

in 2013/2014 season  and  the highest 

value (18.92 %)  was obtained  from  

paicea  cultivar  when received  

spraying  of  (IAA)  at 150 ppm  with  

transplanting  by  paper  pots in 

2014/2015  season. 

 

3- Potassium content (Meq/100g):-    

Results in  Table  (6)  show  that  

Potassium  content  was  significantly 

affected by cultivars (A) in both  

seasons. The highest Potassium 

content was obtained from puma 

cultivar in 2013/2014 season and 

Paicea cultivar recorded the highest 

Potassium content in 2014 / 2015 

season. The difference between 

cultivar may by due to gene make-up. 

This results agreement those obtained 

by Abou Salama and El Sayid (2000)  

and El Hosary (2007) reported variety 

differences in impurity components.  

The application of growth regulators 

(B) to sugar beet plants exerted a 

significant influence on potassium 

contents in both seasons. The highest 

value (6.567 and 7.234 meq/100 g) 

were obtained from control treatment 
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in the first and second seasons, 

respectively. Potassium  plays  a major  

role in  the  translocation of  sucrose's 

in leaves to  roots  in  sugar  beet. But, 

when juice quality is concerned, 

excess k has a negative effect on the 

quality index.  These results are in 

agreement with El-kammash (2011b). 

In general  the  effect  of IAA and 

GA3 on the Potassium content of  

plants  have  peen  reviewed  by  many  

workers  and  different  conclusions  

have  been  made.  

Potassium content was 

significantly affected by planting 

method (C) in both seasons. The 

highest values (4.987 meq/100 g) were 

obtained from transplanting by paper 

pots in 2013/2014 season. The 

increase in potassium percentage from 

transplanting due to decreasing the 

transplanting process due to increasing 

the branched roots which consumptive 

more elements during their growth 

consequently increasing the value of 

the absorbed elements such as 

potassium. These findings are in 

harmony with those of Osman et al. 

(2007). The highest value (7.340 

meq/100 g) was obtained from direct 

seed in 2014/2015 season. 

Data reveal Potassium content 

was significantly affected by 

interaction between (A× B) in both 

seasons. The highest values (7. 650 

meq/100g) was obtained from paicea 

cultivar with control treatment in 

2013/2014 season and the highest 

values (7.773 meq/100 g) were 

obtained from paicea cultivar when 

received spraying of (GA3) at 50 ppm 

in 2014/2015 season. 

Potassium content was significantly 

affected by interaction between (A×C) 

in both seasons. The highest values 

(5.535 meq/100 g) was obtained from 

puma cultivar when transplanting by 

paper pots in 2013/2014 season and 

the highest value (7.427 meq/100 g) 

was obtained from piacea cultivar with 

direct seed in 2014/2015season. 

Potassium content was 

significantly affected by interaction 

between (B×C) in both seasons.  The 

highest value (7.498 meq/100 g) was 

obtained from control treatment by 

direct seed in 2013/2014season and the 

highest value (7.823 meq/100 g) was 

obtained from spraying of (GA3) at 50 

ppm by direct seed in 2014/2015 

season. 

Potassium content was 

significantly affected by interaction 

between (A×B ×C) in both seasons. 

The highest value (10.177 meq/100 g) 

was obtained from paicea cultivar 

when received control treatment with 

direct seed in 2013/2014 season and 

the highest value (8.633 meq/100 g) 

was obtained from puma cultivar when 

received spraying of (GA3) at 50 ppm 

with direct seed in 2014/2015 season. 
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Table (6) Effect of growth regulators and planting methods on potassium content 

(meq/100g) of sugar beet cultivars in 2013/2014 and 2014/2015 seasons. 

  2013/2014 season  

Cultivars 

(A) 

Planting 

methods 

(C) 

 Growth regulators  (B) 

Mean 
Control (IAA) 

50      

   ppm 

(IAA) 

100    

ppm 

(IAA) 

150 

ppm 

(GA3) 

50  

ppm 

(GA3) 

100 

ppm 

(GA3) 

150  

 ppm 

Marathon Seed 6.553 4.993 3.883 4.400 3.813 3.743 4.377 4.537 

Trans 6.420 5.720 3.710 4.217 4.480 4.387 4.083 4.717 

Mean  6.487 5.357 3.797 4.308 4.147 4.065 4.230 4.627 

Puma Seed 5.763 4.457 3.923 6.557 4.383 3.520 4.220 4.689 

Trans 5.367 4.413 8.713 3.030 4.377 6.027 6.820 5.535 

Mean  5.565 4.435 6.318 4.793 4.380 4.773 5.520 5.112 

Paicea Seed 10.177 4.137 5.357 5.447 4.017 4.457 4.640 5.462 

Trans 5.123 5.327 2.553 4.980 3.297 7.080 4.610 4.710 

Mean  7.650 4.732 3.955 5.213 3.657 5.768 4.625 5.086 

Direct Seed 7.498 4.529 4.388 5.468 4.071 3.907 4.412 4.896 

Trans Planting 5.637 5.153 4.992 4.076 4.051 5.831 5.171 4.987 

Mean over all 6.567 4.841 4.690 4.772 4.061 4.869 4.792  

2014/2015 season 

Marathon Seed 6.807 7.823 6.893 7.367 6.730 7.177 7.407 7.172 

Trans 7.883 6.227 6.847 7.000 5.927 5.887 6.207 6.568 

Mean  7.345 7.025 6.870 7.183 6.328 6.532 6.807 6.870 

Puma Seed 7.340 6.943 7.230 7.817 8.633 7.127 6.853 7.420 

Trans 7.913 6.160 6.507 6.383 6.050 6.110 6.370 6.499 

Mean  7.627 6.552 6.868 7.100 7.342 6.618 6.612 6.960 

Paicea Seed 7.300 7.503 6.963 7.140 8.107 7.917 7.060 7.427 

Trans 6.160 8.013 6.323 6.473 7.440 5.477 6.103 6.570 

Mean  6.730 7.758 6.643 6.807 7.773 6.697 6.582 6.999 

Direct Seed 7.149 7.423 7.029 7.441 7.823 7.407 7.107 7.340 

Trans Planting 7.319 6.800 6.559 6.619 6.472 5.825 6.227 6.546 

Mean over all 7.234 7.112 6.794 7.030 7.148 6.616 6.667  

L.S.D 0.05   2013/2014                   2014/2015 

Cultivars (A) 0.094 0.067 

Growth regulators  (B) 0.065 0.047 

A×B 0.071 0.076 

Planting methods (C) ** ** 

A×C 0.070 0.045 

B×C 0.107 0.068 

A×B×C 0.185 0.118 

   

4- Juice purity percentage %:-                            

The data presented in Table (7) 

show that purity percentage was 

significantly affected by cultivars (A) 

in both seasons. The highest value 

(83.60 %) was obtained from paicea 

cultivar in 2013/2014 season and the 

highest value (72.80%) was obtained 

from marathon cultivar in 2014/2015 

season. The difference between 

cultivars of purity percentage could be 

due to the variation in the gene make-

up and their response to the 

environmental conditions. These 
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results were agreed with that obtained 

by Saif-Laila (2000) who stated that 

purity percentage was no significantly 

affected by cultivars.        

 

Table (7) Effect of growth  regulators  and    planting  methods  on purity  

percentage  %  of sugar beet cultivars in 2013/2014 and 2014/2015 seasons. 

2013/2014 season 

Cultivars  

 

(A)      

Planting 

methods 

(C)     

 Growth regulators  (B)   

Mean 

         
Control (IAA) 

50      

   ppm 

(IAA) 

100 

ppm 

(IAA) 

150 

ppm 

(GA3) 

50      

ppm 

(GA3) 

100 

ppm 

(GA3) 

50 

Ppm 

Marathon Seed 68.41 85.35 87.87 81.30 85.53 88.71 84.37 83.08 

Trans 63.96 83.88 88.49 74.08 86.48 88.19 84.20 81.33 

Mean  66.19 84.62 88.18 77.69 86.01 88.45 84.29 82.20 

Puma Seed 68.71 85.85 78.34 80.11 84.43 86.19 83.43 81.01 

Trans 81.47 87.39 78.77 91.09 87.44 83.94 80.80 84.41 

Mean  75.09 86.62 78.56 85.60 85.93 85.07 82.12 82.71 

Paicea Seed 65.84 87.74 82.93 82.09 84.88 86.06 85.13 82.10 

Trans 82.63 81.92 91.82 87.00 88.54 79.95 83.90 85.11 

Mean  74.23 84.83 87.38 84.54 86.71 83.01 84.51 83.60 

 Direct Seed 67.65 86.31 83.05 81.17 84.95 86.99 84.31 82.06 

Trans Planting 76.02 84.40 86.36 84.06 87.49 84.03 82.97 83.62 

Mean over all 71.84 85.36 84.70 82.61 86.22 85.51 83.64  

2014/2015 season 

Marathon Seed 54.88 67.14 75.83 66.00 77.45 74.69 62.99 68.43 

Trans 70.40 79.34 77.51 74.68 80.29 80.51 77.56 77.18 

Mean  62.64 73.24 76.67 70.34 78.87 77.60 70.27 72.80 

Puma Seed 58.81 69.10 74.67 64.23 72.32 75.86 54.26 67.04 

Trans 72.09 79.27 78.94 77.48 78.72 81.07 78.18 77.96 

Mean  65.45 74.18 76.81 70.85 75.52 78.46 66.22 72.50 

Paicea Seed 58.16 60.05 69.16 69.72 56.13 70.69 75.74 65.66 

Trans 69.40 72.59 78.65 79.03 73.58 81.76 80.50 76.50 

Mean  63.78 66.32 73.91 74.38 64.85 76.23 78.12 71.08 

 Direct Seed 57.28 65.43 73.22 66.65 68.63 73.75 64.33 67.04 

Trans Planting 70.63 77.07 78.37 77.06 77.53 81.11 78.75 77.22 

Mean over all 63.96 71.25 75.79 71.86 73.08 77.43 71.54  

L.S.D 0.05   2013/2014                   2014/2015 

Cultivars (A) 0.123 0.295 

Growth regulators  (B) 0.085 0.205 

A×B 0.439 0.643 

Planting methods(C) ** ** 

A×C 0.243 0.347 

B×C 0.372 0.530 

A×B×C 0.644 0.918 

 



Ibrahim et al., 2016 

- 424 - 

 

Table (7) reveals that purity 

percentage was significantly affected 

by growth regulators (B) in both 

seasons. The highest value (86.22%) 

was obtained from spraying of (GA3) 

at 50 ppm in 2013/2014 season and the 

highest value (77.43%) was obtained 

from spraying of (GA3) at 100 ppm in 

2014/2015 season. The increase in 

purity percentage may be due to rapid 

growth and in turn vigorous plants. 

These results were agreed with that 

obtained by Shehata, Mona (1989) and 

EL-Taweel , Fayza et al. (2004). 

Results presented in Table (7) 

purity percentage was significantly 

affected by planting method (C) in 

both seasons. Transplanting by paper 

pots had a higher purity percentage 

than direct seed in both seasons. The 

highest values (83.62 and 77.22%) 

were obtained from transplanting by 

paper pots in the first and second 

seasons, respectively. This superiority 

in purity percentage due to the highest 

sucrose % as results for small root for 

this treatment. These results were 

agreed with that obtained by Osman et 

al. (2007). 

Data reveal that purity percentage 

was significantly affected by 

interaction between (A×B) in both 

seasons. The highest value (88.45%) 

was obtained from marathon cultivar 

with spraying of (GA3) at 100 ppm in 

2013/2014 season and the highest 

value (78.87%) was obtained from 

marathon cultivar with spraying of 

(GA3) at 50 ppm in 2014/2015 season. 

The results in table (7) showed 

that purity percentage was 

significantly affected by (A×C) in both 

seasons. The highest value (85.11%) 

was obtained from paicea cultivar with 

Transplanting methods by paper pots 

in 2013/2014 season and the highest 

value (77.96%) was obtained from 

puma cultivar with Transplanting 

methods by paper pots in 2014/2015 

season.  

Purity percentage was 

significantly affected by interaction 

between (B×C) in both seasons. The 

highest value (87.49%) was obtained 

from spraying of (GA3) at 50 ppm 

with Transplanting methods by paper 

pots in 2013/2014 season and the 

highest value (81.11%) was obtained 

from spraying of (GA3) at 100 ppm 

with Transplanting methods by paper 

pots in 2014/2015season. 

Purity percentage was 

significantly affected by interaction 

between (A×B ×C) in both seasons. 

The highest value (91.82%) was 

obtained from paicea cultivar when 

received spraying of (IAA) at 100 ppm 

with transplanting methods by paper 

pots in 2013/2014 season and the 

highest value (81.76 %) was obtained 

from paicea cultivar when received 

spraying of (GA3) at 100 ppm with 

transplanting methods by paper pots in 

2014/2015 season. 
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 السكر بنجر أصنافالمحصول والجودة لبعض  النمو عمى ومنظماتطرق الزراعة  تأثير
 

 (2)محمد خميس إيهاب , (1)خميفة ياسر عبد الصبور , (2)عزازنبيل عبد الخالق , (1)إبراهيممصطفى محمد 
 

 .أسيوطفرع  -األزهرجامعة  –كمية الزراعة  –قسم المحاصيل  (1)
 .جامعة دمياط  –كمية الزراعة  –قسم  الكيمياء  (2)

-2013خزلض مجازما زرزرزعزة  .مصزر.بمركزز جييةزة بمحاة زة اج ا –مت تجربتاظ حقليتاظ بمزرعة خاصة أقي
ردرزازززة زازززتجابة صلصزززة أصزززةاس مزززظ بةجزززر زرازززكر مزززارزصجظ ا بجمزززا ج بايازززي    جحيزززد  ز جةزززة     2015-2014ج 2014

جززززى ةززز  زرمليزززجظ  جحمزززي  150ج100050زةزززدجض حمزززي زرخليزززص بتركيزززز   زرةمزززج ج ززز رتركيزززززت مختلمزززة مزززظ مة مزززات 
جزى ة  زرمليجظ  باإلضاةة إر  معاملة زركةترجض  بدجظ معاملة   جطريقتزاظ مزظ طزرش  150ج100050زرجبريلليص بتركيز  

زرزرزعززة  زرزرزعززة باربززلر  جزرزرزعززة بارنززتض  جكززاظ زرتصززميط زرماززتخدط زرقطززث زرمةنززقة مززرتيظ حيزز  جزعززت ز صززةاس علزز  
جكاةزززت أ زززط  زرةمزززج علززز  زرقطززث زرمةنزززقة ز جرززز  جطزززرش زرزرزعزززة علزز  زرقطزززث زرمةنزززقة زرصاةيزززة. زرقطززث زررسيازززية جمة مزززات

 -زرةتاسج زرمتحصض علييا  ا :
ةزززز  كززززل جزراززززكرجز   جةاززززبة زرمززززجزد زرصززززلبة زرلزسبززززة  تمززززجش زرصززززةس بجمززززا ةزززز  محصززززجض زرجززززلجر جزراززززكر/ةدزظ 
 ز جض ةقزط ج باياي  ةز  ةازبة زربجتاازيجط جزرةقزاج  ةز  زرمجازط تمجش زرصةس  بيةما جزربجتاايجط ة  زرمجاط ز جض  زرمجاميظ

 تمجش زرصةس مارزصجظ ة  ةابة زرةقاج  ة  زرمجاط زرصاة  .
 150 أج 100 إرزز  50زيززاد  محصززجض زرجززلجر جزراززكر بزيززاد  تركيززززت مة مززات زرةمززج مززظ إرزز تنززير زربياةززات   

 أعلزز جزززى ةزز  زرمليززجظ  100اززجلت معاملززة زرززرض  بحمززي زرجبريلليززص بتركيززز  ج  جزززى ةزز  زرمليززجظ ةزز  كززل زرمجاززميظ
زرقيط ة  ةابة زرمجزد زرصلبة زرلزسبة زركلية  جزرةقاج  ة  زرمجازط زرصزاة  جةز  ةازبة زرازكرجز ةز  كزل زرمجازميظ بيةمزا حققزت 

جاززط ز جض ةقززط بيةمززا أعطززت ةاززبة ةقززاج  ةزز  زرم أعلزز جزززى ةزز  زرمليززجظ  150معاملززة زرززرض بحمززي زرجبريلليززص بتركيززز 
ةاززبة رلمززجزد زرصززلبة زرلزسبززة زركليززة ةزز  زرمجاززط  أعلزز جزززى ةزز  زرمليززجظ  100معاملززة زرززرض باةززدجض حمززي زرخليززص بتركيززز 

 ز جض ةقط بيةما أعطت معاملة زركةترجض أعل  ةابة مظ زربجتاايجط ة  كل زرمجاميظ.
كزل زرمجازميظ ج مزظ زربجتاازيجط  ةزامحصزجض زرجزلجر يمزة رقأدت طريقة زرزرزعة باربلر  إر  زرحصجض عل  أعل   

أدت طريقة زرزرزعة بارنتض إر  زرحصجض عل  أعل  ةابة مزظ زرمزجزد زرصزلبة زرلزسبزة زركليزة ج بيةما  ة  زرمجاط زرصاة  ةقط
   زربجتاايجط ة  زرمجاط  ز جض ةقط.زراكرجز جةابة زرةقاج  ة  كل زرمجاميظ جمظ 

 علز  صزمات محصزجض زرجزلجرا محصزجض زرازكر/ةدزظامعةزج  ظ  رلعجزمض تحت زردرزاة تأصير كاظ رلتماعض بي رقد 
 ×بزيظ مة مزات زرةمزج  ةابة زراكرجزا ةازبة زربجتاازيجطا ةازبة زرةقزاج  باازتصةاى زرتماعزض ةابة زرمجزد زرصلبة زرلزسبة زركليةا 

      زرمجاط زرصاةا ةقط.طرش زرزرزعة ةا  ×مة مات زرةمج ×ز صةاس طرش زرزرزعة جزرتماعض بيظ 
جزززى ةزز  زرمليززجظ بااززتخدزط  100جتجصزز   ززلد زردرزاززة بزرزعززة زرصززةس بجمززا جزرززرض بحمززي زرجبريلليززص بتركيززز  

 زرجرقيزة رلحصزجض علز  أعلز  إةتاجيزة ججزجد  مزظ محصزجض زرازكر تحزت  زرجس زرصجزةاطريقة زرزرزعة بارنتض بااتخدزط 
 .  محاة ة اج ا  

    


