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Abstract

Mahmoud, A.M. 2006. Productivity of some Bulgarian sunflower hybrids under two
types of soil in Egypt.

Performance of five Bulgarian sunflower hybrids was detected under two types of soil,
i.e., clay soil using surface irrigation and new reclaimed sandy calcareous soil using drip
irrigation for two seasons, 2003 and 2004, under Egyptian condition. The obtained results
showed that performance for all studied traits of sunflower hybrids under clay soil was
higher than under sandy soil, with the exception of  oil percentage in kernel, which was
high under sandy soil conditions. Hybrids Albena and Super Start surpassed all other
hybrids in all studied traits and were recommended for growing under Egyptian’s condi-
tion. The highest achene yield per ha was obtained from hybrid Albena and recorded 3.7
and 3.4 t/ha in 2003 and 2004 seasons, respectively. On the other hand, the lowest achene
yield was obtained from hybrid San Luca which yielded 1.5 and 1.2 t/ha in 2003 and 2004
seasons, respectively. Maximum oil percentage in kernel (65.6 %) was obtained from hy-
brid Santa Fe over both seasons.
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Ðåçþìå

Ìàõìóä, À.Ì. 2006. Ïðîäóêòèâíîñò íà íÿêîè áúëãàðñêè õèáðèäè ñëúí÷îãëåä â
óñëîâèÿòà íà äâà ïî÷âåíè òèïà íà Åãèïåò

Ïðåç ïåðèîäà 2003-2004 ã. å èçâúðøåíî ñðàâíèòåëíî èçïèòâàíå íà 5 áúëãàðñêè
õèáðèäà ñëúí÷îãëåä (Àëáåíà, Ñóïåð Ñòàðò, Ñàíòàôå, Ñàí Ëóêà è Çîðà) â óñëîâèÿòà
íà äâå ïî÷âåíè ðàçíîâèäíîñòè â Åãèïåò – âúðõó ãëèíåñòà ïî÷âà ñ ïðèëàãàíå íà
ãðàâèòàöèîííî íàïîÿâàíå è âúðõó ïåñúêëèâà êàðáîíàòíà ïî÷âà ñ êàïêîâî íàïîÿâàíå.
Ðåçóëòàòèòå ïîêàçâàò, ÷å âñè÷êè õèáðèäè äàâàò ïî-âèñîê äîáèâ íà ñåìåíà â óñëîâèÿòà
íà ãëèíåñòà ïî÷âà, à ïðè îòãëåæäàíå âúðõó ïåñúêëèâà êàðáîíàòíà ïî÷âà ñå ôîðìèðà
ïî-âèñîêî ñúäúðæàíèå íà ìàñëî â ÿäêàòà. Íàé-ïîäõîäÿùè çà óñëîâèÿòà íà Åãèïåò ñà
õèáðèäèòå Àëáåíà è Ñóïåð Ñòàðò, êàòî Àëáåíà äàâà ìàêñèìàëåí äîáèâ ïðåç äâåòå
ãîäèíè îò 370 è 340 kg/da. Íàé-íèñêè äîáèâè ñà ïîëó÷åíè îò õèáðèä Ñàí Ëóêà –
ñúîòâåòíî 150 è 120 kg/da. Ìàêñèìàëíî ñúäúðæàíèå íà ìàñëî â ÿäêàòà å îò÷åòåíî
ïðè õèáðèä Ñàíòàôå – ñðåäíî çà äâåòå ãîäèíè 65,6 %.

Êëþ÷îâè äóìè: Õèáðèäè ñëúí÷îãëåä - Ïî÷âåí òèï - Åãèïåò

Èçñëåäâàíèÿ âúðõó ïîëñêèòå êóëòóðè, 2006, Òîì III - 4
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INTRODUCTION

In Egypt, there is a sever shortage in edible oil production. The local production of oil
does not exceed 15 % of consumption (Allam et al., 2003) and Egyptian government is
pressing to overcome the big gab between production and consumption of oils. Desert
land in Egypt consider as the great problem which represented about 96 % of Egypt total
area. Therefore, increasing oil production must depend on the cultivation of new oil crops
such as sunflower in new reclaimed soils.

Sunflower is an important oil seed crop throughout the world – 23 416 311 ha in the
world (FAO, 2005). On the other hand, the area cultivated with sunflower in Egypt de-
creased from 19500 ha in 2000 to 15650 ha in 2005 (FAO, 2005).

In Egypt, the needs of developing or introduction new cultivars or hybrids of oil crops
adapted to new reclaimed soils is a great task to cover the oil consumption. So, sunflower
is considered as one of the promising oil crops and its oil characterized in high percentage
of unsaturated fatty acids, oilc and linoleic represent 90 % of total fatty acids of sunflower
oil (Mahmoud, 2002). The linkage of dietary saturated fatty acids with frequency of cardio-
vascular disease indicates the importance of fatty acids composition for selection of fats
and oils for human consumption.

Many investigators evaluated sunflower genotypes under Egyptian conditions and they
found that sunflower genotypes varied significantly in yield and its attributes, oil percent-
age and oil yield per unit area (Abul-Nass et al., 2000; Basha, 2000; Osman, 2001; Allam
et al., 2003).

The aim of the present investigation was to study the performance of some Bulgarian
sunflower hybrids for yield and its attributes under two types of soil under Egyptian condi-
tions.

MATERIALS AND METHODS

Five Bulgarian sunflower hybrids developed in Dobroudja Agricultural Institute, Gen-
eral Toshevo, Bulgaria – Albena, Super Start, Santa Fe, San Luca and Zora, were grown
under Egyptian conditions during 2003 and 2004 seasons at two locations differed in the
soil types. The first location was the Experimental Farm of Faculty of Agriculture, Assiut
University, where the soil is clay. The other one was Experimental Farm of El- Wady El-
Assiuty, where the soil is sandy calcareous . The surface irrigation was done in the first
location and the drip one in the second location.

Table 1. Physical and chemical analysis for two types of soil 

First location , Clay soil Second location , Sandy calcareous soil 
Sand 
Silt 
Clay 
Soil texture 
Chemical analysis: 
Exchangeable ions 
P ppm 
Mn ppm 
Zn ppm 
Fe ppm 
Cu ppm 
pH (1:1) 
Organic matter 
Total nitrogen 
Total Ca Co3 

25 % 
29 % 
46 % 
Clay 

 
 

11.3 
17.5 
1.1 
3.8 
1.3 
8.0 

1.7 % 
0.08 

2.0 % 

Physical properties: 
Gravel (more than 2mm) 
Sand 
Silt 
Clay 
Chemical properties: 
pH (1:1) 
Ece (ds/m) 
Soluble cations (meq/L): 
Na 
K 
Ca 
Mg 
Soluble anions (meq/L): 
Co3 + HCO3 
Cl 
SOH 

 
39.4 % 
93.5 % 
4.3 % 
2.2 % 

 
8.1 
2.3 

 
4.9 
1.2 

11.3 
5.1 

 
4.8 
6.0 

14.8 



579

Àäåë Ìàõìóä

The experimental design was a Randomized Complete Block Design (RCBD) with
three replications. All cultural practices in the two locations were applied as recommended.
The plot size was 21 m2. Seeds were sown on 20th and 25th of May at Experimental Farm of
Faculty of agriculture and El-wady El-Assiuty in 2003 and 2004 seasons, respectively.
Sowing was done in drills 60 cm apart and 25 cm within hills. Plants were thinned to secure
one plant/hill.

At maturity, a random sample of 20 guarded plants per plot was taken and the data
were recorded for plant height (cm), no. of leaves/plant, head diameter (cm), kernel per-
centage, achene yield/plant (g) and 100-achene weight (g). The achene yield recorded on
a plot basis used to estimate the corresponding values per hectar in ton. Kernel oil per-
centage was determined according to the procedure described by A.O.A.C. (1995).

The homogenates test was done and the combined analysis of two locations (soils)
was done according to Snedecor and Cochran (1980). The calculated means for different
treatments were compared using L.S.D at 5 % level.

RESULTS AND DISCUSSION

A. The statistical analysis

The combined analysis of variance revealed that highly significant differences be-
tween two types of soil for all studied traits, except kernel percentage in 2003 and 2004
seasons (Tables 2 and 3) respectively. Also, differences among hybrids were highly signifi-
cant for all studied traits in the two seasons. Moreover, the interaction between soils and
hybrids was highly significant for all studied traits, except days to heading, head diameter
and kernel percentage over two seasons.

These results revealed that these hybrids of sunflower differ genetically and their per-
formance interacted in different way with type of soil and edaphic conditions (Kluza-Wieloch
and Musnicki, 2003). This result reflects the sensitivity of these hybrids to the environmen-
tal changes, suggesting the assessment of hybrids under different environments for iden-

Table 2. Mean squares of combined analysis for studied traits of sunflower  
in 2003 season 

S.O.V df Days to 
heading 

Plant 
height 

No.of 
leaves 

Head 
diam. 

Yield/ 
plant 

Kernel 
% 

100- 
achene 
weight 

Oil %in 
kernel 

Yield/ 
hectar 

Soils (S) 
Error(a) 
Hybrids(H) 
S x H 
Error(b) 

1 
4 
4 
4 
16 

1656.2** 

1.00 
74.50** 

0.45 
0.63 

37152.2** 

17.30 
732.95** 

708.95** 

8.80 

39.2** 

0.40 
16.33** 

7.83** 

0.28 

328.1** 

0.45 
13.63** 

2.18 
0.70 

5807.2** 

11.08 
965.38** 

347.01** 

8.99 

0.0010 
0.0020 
0.0030* 

0.0010 
0.0010 

66.25** 

0.31 
1.78** 

0.69** 

0.05 

41.93** 

0.01 
45.17** 

11.71** 

0.24 

23.1** 

0.19 
3.26** 

0.99** 

0.02 

 
 
Table 3. Mean squares of  combined analysis for studied traits of sunflower  

in 2004 season. 

S.O.V df Days to 
heading 

Plant 
height 

No.of 
leaves 

Head 
diam. 

Yield/ 
plant 

Kernel 
% 

100- 
achene 
weight 

Oil %In 
kernel 

Yield/ 
hectar 

Soils (S) 
Error(a) 
Hybrids(H) 
S x H 
Error(b) 

1 
4 
4 
4 
16 

1786.1** 

2.65 
87.55** 

1.05 
0.40 

33129.8** 

26.50 
642.38** 

618.93** 

5.75 

36.5** 

3.65 
13.43** 

4.83** 

0.53 

352.8** 

0.10 
11.43** 

1.18 
0.35 

5239.1** 

10.63 
816.52** 

314.29** 

4.01 

0.0010 
0.0003 
0.0030** 

0.0003 
0.0001 

60.97** 

0.10 
2.21** 

0.65** 

0.05 

39.96** 

0.35 
40.85** 

11.35** 

0.53 

13.73** 

0.06 
2.92** 

0.97** 

0.04 



580

Ïðîäóêòèâíîñò íà íÿêîè áúëãàðñêè õèáðèäè ñëúí÷îãëåä â óñëîâèÿòà íà äâà ïî÷âåíè òèïà íà Åãèïåò

tifying the best hybrids for particular environment.

B. Effect of soil type

The obtained data of studied traits under clay soil conditions were significantly higher
than under sandy soil conditions , except kernel percentage was not differ significantly
between two types of soil. But reverse results was observed about the oil %  in kernel,
where it was  higher in sandy soil than clay soil in both seasons (Tables 4 and 5).

These results due to each soil have its own unique properties. These properties deter-
mine how the soil and plants will interact. Sands are formed from ground or weathered
rocks such as limestone, quartz, granite and shale. Sandy soils may drain too well. Conse-
quently, they may have trouble holding moisture and nutrients, which leach away with
heavy rain or watering. On the other hand, clay soils are often very fertile and the produc-
tivity under clay soil is more than sandy soil. Kluza-Wieloch and Musnicki (2003) studied
the influence of environmental and agronomic factors on sunflower and they reported that
soil type recorded greater effects on the morphology of the crop than weather.

C. Effect of hybrids

Data of sunflower genotypes showed large variation in all studied traits (Table 4 and
5). Hybrids Albena and Super Start surpassed all other hybrids in most studied traits. The
highest achene yield/hr was obtained from hybrid Albena which recorded 3.7 and 3.4 t/ha,
in 2003 and 2004 seasons, respectively. Hybrid Super Start came in the second rank after
Albena, and yielded 3.0 and 2.6 t/ha in 2003 and 2004 seasons, respectively. On the other
side, hybrid San Luca gave the lowest values of achene yield per ha which yielded 1.5 and
1.2 t/ha in 2003 and 2004 seasons, respectively. The maximum oil percentage of 65.6 %
was obtained from hybrid Santa Fe in both seasons, while the minimum oil percentage of
56.7 and 57.0 % correlated with hybrid Zora in 2003 and 2004 seasons, respectively.

These results showed that the reverse and negative relationship between oil percent-
age and achene yield in those sunflower hybrids (Allam et al, 2003).

The same results were obtained by Petrov (1995) and he reported that Bulgarian
hybrids Albena and Super Start surpassed most hybrids when evaluated in Bulgaria, Eu-
rope and in the world. Moreover highly significant differences between sunflower geno-

Albena Super Start Santa Fe San Luca Zora
Sunflower hybrids
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Fig. 1. Achene yield (t/ha) for sunflower hybrids under clay and sandy soil
as a mean of two seasons
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types were reported when evaluated under different conditions (Krizmanic et al., 2001;
Osman, 2001; Monotti et al., 2003; Allam et al., 2003).

From this investigation and Fig 1 and 2 we can recommended that Bulgarian sun-
flower hybrids Albena and Super Start were very suitable for Egyptian conditions under
both of old clay soil and new reclaimed sandy soil.

D. The interaction between hybrids and soil type

The interaction was highly significant for all studied traits, except days to heading,
head diameter and kernel percentage. In general, hybrids Albena and Super Start gave
the highest values for most studied traits under both of clay and sandy soil.

Moreover hybrid Super Start slightly surpassed hybrid Albena under sandy soil  in
plant height , 100-achene weight and achene yield per hectar in 2003 and 2004 seasons.
The maximum oil percentage (66.0 %) and the minimum achene yield per hectar (0.70 t/
ha) were obtained from hybrid Santa Fe under sandy soil.

The significant interaction between sunflower genotypes and environment was ob-
served by Allam et al. (2003).

E. Correlation between yield ant its attributes

Data in Table 6 revealed that ,the correlation between yield and each of head diameter
and 100-achene weight were positive and highly significant under the two types of soil.

Albena Super Start Santa Fe San Luca Zora
Sunflower hybrids

40

45

50

55

60

65

70

O
il 

%

Sandy soil
Clay soil

Fig. 2. Oil percentage in kernel for sunflower hybrids under clay and sandy soil
as a mean of two seasons

Table 6. Correlation between achene yield / hectar and its attributes  
under two soil types 

      Yield attributes 
Yield 

Days to 
heading 

Plant 
height 

No. of 
leaves 

Head 
diameter 

Kernel 
% 

100-seed 
weight 

Oil % 
in kernel 

Achene yield  
under clay  

0.35 0.85** 0.47 0.88** 0.15 0.70** -0.03 

Achene yield  
under sandy 

0.76** 0.06 0.18 0.88** 0.48 0.63* -0.74** 
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This result means head diameter and 100-achene weight are very important for increasing
yield when sunflower growing under clay and sand soils (Mahmoud, 2002). The correlation
between yield and plant height was positive and highly significant under clay soil only and
the correlation with days to heading was positive and significantly under sandy soil only.
Generally, under sandy soil (stress condition) short growth duration and short plants are
desirable traits when plants growing under new reclaimed soils to maximized the utiliza-
tion of water under these conditions.

CONCLUSIONS

The main conclusion is that Bulgarian sunflower hybrids Albena and Super Start were
very suitable for Egyptian conditions under both of old clay soil and new reclaimed sandy
soil and could be recommended for cultivation in respective conditions.
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