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Abstract: This experiment was 

carried out at the Vegetable 

Experimental Farm of the Faculty of 

Agriculture, Assiut University, 

Assiut during the two successive 

winter seasons of 2002-2003 and 

2003-2004 to study the effect of five 

sowing dates ( July 15, Aug. 15, 

Sept. 15, Oct. 15 and Nov. 15 ) on 

yield and quality characteristics of 

broccoli heads of three genotypes 

under Assiut conditions. Results 

showed that there were significant 

differences among the five planting 

dates. The latest planting date 

Nov.15 gave the highest value for 

the duration of harvest period, sulfur 

% and vitamin C %. There was a 

consistent significant decrease in 

number of secondary heads with 

each delay in planting date. 

Significant differences were also 

found among the tested cultivars. 

Assiut -1 cultivar gave the heaviest 

head weight and the highest value of 

sulphur % while recorded the lowest 

value of vitamin C %. . Southern 

Star cultivar gave the lowest number 

of secondary head during both 

seasons and the lowest value of 

sulphur %..Italyan cultivar had the 

lowest duration of harvest period 

and total yield in both seasons but 

recorded the highest value of 

vitamin C%.The interaction effect 

between planting date × cultivar was 

significant for most of studied traits. 

Results of this study indicated that 

Assiut-1 cultivar gave the highest 

head quality on July, 15 and high 

sulfur % on Nov.,15. While the 

Italyan cultivar gave the highest 

value of vitamin C % on Nov., 15. 
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Introduction 

Broccoli (Brassica oleracea 

var. italica) is a minor vegetable 

crop cultivated in a very small area 

over all Egypt. No statistics were 

found to determine such area in 

Egypt not even in F.A.O. statistics 

data base. 

Broccoli is highly nutritious, 

and has been deemed as a 

vegetable with potential anti-

cancer activity due to high levels 

of glucoraphanin, which can 

hydrolyses to form sulphoraphane, 

an isothiocyanate, broccoli sprouts 

have been reported to have 20–50 

times the glucoraphanin 

concentration of mature broccoli 

heads (Fahey et al., 1997). 

Moreover, dietary antioxidants, 

vitamins and non-nutrient 
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components such as flavonoids, 

are present in crucifers and may 

decrease the risk for certain 

cancers (Lindsay & Astley, 2002). 

The highest concentration of 

cancer-protective compounds, 

such as aliphatic and indole GLS, 

were found in Brussels sprouts 

(sinigrin and glucobrassicin) and in 

broccoli (glucoraphanin).  (Ewa 

Cies´lik  et. al., 2007 and Sonja 

Winkler  et. Al., 2007). 

The content of vitamin C in 

fresh broccoli was almost twice 

that in cauliflower ( Lisiewskaz   

and   Kmiecik 1996). In Egypt, 

Aboul-Nasr and Ragab (2000) 

stated that broccoli is a good 

source of vitamin A, calcium and 

vitamin B2. Temperature had a 

strong influence on the ascorbic 

acid content, as when broccoli 

grown at 15–20 C, the ascorbic 

acid content decreased by up to 

38% as compared to broccoli 

grown at 7–12 C. In addition to the 

lower temperatures moderate 

radiation led to accumulation of 

ascorbic acid in broccoli heads 

(Schonhof .et. al., 2007) 

In broccoli, the content of both 

glucosinolates and theirbioactive 

hydrolysis , antioxidant , vitamins 

and flavonoid contents  varies with 

genotype, environment and 

processing. (Jeffery et. al.2003). 

Daniela Heimler et. al. (2005) 

reported that the Brassicaceae have 

a low caloric value depending on 

the low content of protein, fat and 

an moderate content of fiber. On 

the contrary, the contents of 

minerals, vitamins and other 

phytochemicals such as 

polyphenols and glucosinolates, 

sulphur containing compounds, are 

notable. Pirjo Mattila and Jarkko 

Hellstrom (2007) considered 

broccoli as one of   the best 

vegetable sources of total phenolic 

acids which have attracted 

considerable interest in the past 

few years due to their many 

potential health benefits.  

Successful broccoli production 

requires  proper timing of planting 

dates, and well-developed 

transplants (MaryPeet,1998). This 

experiment aimed to find out the 

most suitable sowing date to 

produce the highest concentration 

of this subject.In addition, the yield 

and its quality was our big aim in 

this study. 

Materials and Methods 

This investigation was carried 

out in a clay soil at the 

Experimental Farm of the Faculty 

of Agriculture, Assiut University, 

Assiut in two successive winter 

seasons of 2002/2003 and 

2003/2004.  

The effect of five planting dates 

and three broccoli genotypes on 

growth and yield of broccoli were 

studied. The five sowing dates 

were July 15
th
, August 15

th
, 

September15
th
, October15

th
 and 

November15
th
. The tested broccoli 

genotypes were Assiut-1 (synthetic 

variety), Italian genotype and 

hybrid  Southern star( Table 1). 
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Table (1): Source of the genotypes used in this work . 

Genotypes no. Genotypes Source 

1 Assiut-1 Damarany and Aboul-Nasr * 

2 Italian Battistini Sementi s.n.c. 

3  Southern star (hybrid) TAKII,S 

 

*Assiut-1 is a synthetic 

cultivar that was produced at the 

Department  of Horticulture, 

Assiut University by Damarany 

and Aboul-Nasr (2000). The 

original parents of this genotype 

were namely Parma, Atlantic, 

Walthon-29 and Toro. A mass 

selection was conducted for eight 

years to get a late flowering 

broccoli genotype under Assiut 

conditions.   

A complete block design with 

split plot arrangement that have 

four replicates used in this study. 

Planting dates were assigned to 

the main plots and genotypes 

were distributed at random in the 

sub plots. Planting was practiced 

in rows 3.5 m long and 75 cm 

wide and transplants were 

planted at 45 cm apart between 

hills in the rows. Each plot 

consisted of four rows and the 

plot area was 10.5 m
2
. Harvesting 

was done when maturity was 

attained. 

Normal cultural practices for 

as recomended were applied 

(irrigation, fertilization, weed and 

pest controls).  

The following data were 

recorded: for all the plants/plot. 

A- Yield characters  

1-Head weight (g). The curd was 

cut and weighed. 

 2- Number of secondary heads 

per plant .Data of this treatment 

were transformed before analysis 

while, the showed data in the 

table (3) are the original data. 

 3-Total yield (ton/fed): Weight 

of all curd/plot and transformed 

to ton/fed. 

 4- Harvest period duration: 

Number of days from the start to 

the end of harvesting season. 

 5-Number of days from 

transplanting to harvest time. 

B-Chemical composition 

A random samples of broccoli 

heads at harvesting were used for 

the following  chemical analysis: 

1- Sulphur concentration in 

heads, assayed on fresh weight 

basis, A.O.A.C. (1984). 

2- Ascorbic acid (v.c.%) in 

heads. 

Ascorbic acid was determined 

titrimetrically using 2.6-

dichlorophenol indophenol 
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procedure as described in the 

A.O.A.C. (1984). 

 Statistical analysis 

All data of were statistically 

analyzed using F test and means 

of treatments were compared 

using Duncin Multiple Range 

Test (DMRT) at 5% level 

according to Gomes and Gomes 

(1984). 

Results and Discussion 

Head weight (g): 

Data for head weight are 

presented in Table 2. All studied 

factors (planting date , genotypes 

and the interaction) significantlay 

affect head weight. The latest 

planting date Nov.15 gave 

significantly lower head weight, 

than the earliest planting date 

July 15. Which might be related 

to higher accumulation of 

assimilates storage with high 

temperature at the beginning of 

season rather than low 

temperature at the end of season. 

May be this due to low 

temperature and therefore, in 

order to induce flowering the 

plants should pass a good 

vegetative growth period until 

they reach reasonable size 

sufficient to form a marketable 

curd. While at the latest planting 

dates low temperature prevailed 

during early stages of growth 

stimulated curd initiation and 

stopped emergence of more 

leaves which is the source of 

food storage and this resulted in 

plants with small heads in both 

seasons.Yacoub, (2001) showed 

that the earliest planting date 

(July 12) of cauliflower grown 

under Assiut conditions gave 

significantly the highest values 

for marketable and net curd 

weights Most researchers who 

investigated the effects of 

planting dates on broccoli and 

cauliflower growth and 

development have shown that 

earlier planting dates 

significantly increased yield and 

yield component (Yacoub, 2001 

and Mihov and Antonova, 2002).  

Assiut-1 cv. gave the heaviest 

head weight during the two 

seasons, while cultivar Italyan 

gave the lightest head.However, 

Aboul-Nasr and Ragab (2000) 

found that Parma cv. Exceeded 

Assiut-1.in forming heavier and 

larger sized heads. Waltert and 

Theiler (2003) stated that the 

growth of curd showed higher 

cultivar variation and was more 

sensitive to environmental factors 

than the growth of stem. 

Consequently, there was a higher 

variation between curds of one 

crop, which differs between 

cultivars. 

The heaviest head was 

obtained when Assiut-1 cv. was 

cultivated at July 15
th
 and  the 

lowest head weight was obtaind 

when the hybrid Southern star 

was cultivated at Nov. 15
th
. 

These results are in agreement 

with those obtained by Chung 

and Strickland (1986) who 

suggested that the lower growing  
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temperatures of later sowings 

might cause floral initiation at a 

younger physiological age. Plants 

therefore develop heads before 

reaching full size and the spears 

are small and take a longer time 

to reach maturity. Benoit and 

Ceustermans (1986) and Dufault 

(1996) stated that the earliest 

planting dates gave the highest 

total average head weight and 

diameter, and the highest 

percentage of large sized heads. 

Trotta et al. (2000) showed that 

yield in all tested cultivars was 

decreased when sowing was 

delayed from 6  August to 16 

September.  

Number of secondary heads 

per plant: 

 As shown in Table 3,all 

studied factors (planting date, 

genotypes and the interaction) 

were significantlay affect number 

of secondary heads per plant in 

both seasons. The highest 

number of secondary heads was 

obtained from the first planting 

date, and the lowest number of 

secondary heads was obtained 

from the latest one. There was a 

consistent significant decrease in 

number of secondary heads with 

each delay in planting time.The 

same findings were recorded by 

Ahmed and Wajid-Siddique 

(2004) they showed that early 

sowing of broccoli seeds (5
th
 of 

May ) produced higher number 

of secondary heads compared 

with later dates. 

The three genotypes had no 

significant effect with respect to 

this character in spit of cultivar 

Assiut-1 gave the highest value 

of number of secondary heads in 

the first season of study, and 

Italyan cv. gave the highest in the 

second season.  Southern Star 

hybrid gave the lowest number of 

secondary head during both 

seasons The highest number of 

secondary heads was obtained 

when Italyan cv. was cultivated 

at July 15 th . On the other hand , 

the lowest value was obtained 

when Assiut-1 cv. was cultivated 

at Nov. 15 th . 

Total yield (ton/fed.): 

 Results for this character are 

presented in Table 4. Total yield 

was significantly affected by 

planting date in both seasons.  

Results of all tested genotypes, 

revealed that the highest total 

yield was obtained from the 

second planting dates in both 

seasons, while the lowest was 

obtained from the latest one in 

both seasons. Salter et al. (1984) 

showed that yield, maturity and 

quality of broccoli heads were 

significantly affected by planting 

dates. They also found that,  late-

sown crop,  gave a lower yield 

with a lower harvest index, 

smaller and shallower heads and 

a greater plant-to-plant variability 

compared with crops from the 

earlier sowings. Moreover, 

Chung (1985) and Chung and 

Strickland (1986) revealed that 

delays in the sowing date after  
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December considerably reduced 

marketable spear yield. The 

potential marketable spear yield 

was reduced from 15.6 t/ha for 

the December sowing to 10.5 t/ha 

for the January sowing and 5.7 

t/ha for the March sowing. Also, 

Bianco et al. (1996) found that 

yield generally decreased as 

sowing date was delayed. 

Rooster and De-Rooster (1997) 

found that harvesting was not 

advanced but yields were 

increased by earlier sowing. In 

Assiut, Yacoub (2001) showed 

that the earliest planting date 

(July 12) of cauliflower grown 

under Assiut conditions gave 

significantly the highest values of 

total yield per feddan. Ahmed 

and Wajid-Siddique (2004) 

showed that early sowing of 

broccoli seeds (5
th
 of May ) 

resulted in higher yield per plant 

compared with later 

dates.Differences among 

genotypes were not significant in 

both seasons at all tested planting 

dates.  Cultivar Assiut-1 cv. gave 

the highest value in both seasons 

and Italyan cultivar gave the 

lowest yield during both seasons. 

However, Trotta et al. (2000) 

showed that broccoli yield in all 

tested cultivars decreased when 

sowing delayed from 6 August to 

19 September. 

 The interaction effect of 

planting date x genotype was 

significant in both seasons. The 

highest total yield was obtained 

when Assiut-1 cv. was cultivated 

at Aug., 15
th
 . On the other hand , 

the lowest value was obtaind 

when genotypes were cultivated 

at Nov.15
th
. The presented results 

is in agreement with the findings 

of Kahn and Motes (1988) they 

found that cultivar and planting 

date effects were often more 

important than effects of stand 

establishment methods in these 

studies.  

Harvest period duration: 

 The harvest period duration is 

presented in Table 5. Planting 

date, genotypes and the 

interaction significantlay affected 

the harvest period duration in 

both season. Results of the 

second season of all tested 

genotypes, revealed that the 

highest duration of the harvest 

period was obtained from the 

latest planting date, and the 

lowest was obtained from the 

fourth date. Whereas in the first 

season the early and the fourth 

date had a superiority values than 

the moderate dates.   

 Significant differences were 

found among the tested 

genotypes  regarding duration of 

the harvest period as an average 

of all tested planting dates.  

Genotypes Southern Star and 

Assiut-1 recorded the highest 

values of harvest period duration 

in 2002-2003 season. However, 

in the second season Assiut-1 cv. 

gave the highest values.  Italyan 

cv. was the lowest duration of 

harvest period in both season. 
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The interaction effect of 

planting date x genotype was 

significant.  Although, in most 

cases highest values of harvest 

period were found in the latest 

planting date and Assiut-1 cv. 

Chung and Strickland (1986) 

found that sowing after February( 

later date) increased the length of 

the growing period and reduced 

the spear yields for all cultivars, 

compared with earlier sowings.  

Number of days from 

transplanting to harvest time: 

 As shown in Table 6, number 

of days from transplanting to the  

harvest time was significantly 

affected by all studied factors ( 

planting date , genotypes and the 

interaction) in both seasons. Data 

of the two seasons indicated that 

the earliest planting date (July 

15
th
) gave the highest number of 

days, while the latest date gave 

the lowest value in both seasons.  

Cultivar Italyan gave the 

highest number of days, while, 

hybrid Southern Star was the 

lowest in this respect.The 

interaction effect of planting date 

x genotypes was significant in 

both seasons.  There was a trend 

for decrease in number of days of 

the three genotypes with the 

delay in planting date from July, 

15 to Aug., 15.  

 

 

 

Chemical composition of head: 

Sulphur percentage at harvest 

time: 

 As shown in Table 7, All 

studied factors ( planting date, 

genotypes and the interaction ) 

were significantlay affected 

sulphur percentage of broccoli 

plants at harvest time. 

  The highest sulphur percentage 

at harvest time was obtained 

from the latest planting date, and 

the lowest sulphur percentage 

was obtained from the third 

planting date. Regard to 

genotypes Assiut-1 cv. gave the 

highest value of sulphur 

percentage, while Southern Star 

hybrid gave the lowest value of 

sulphur percentage. Assiut-1 

cultivar on July, 15 was the 

highest value and the lowest was  

obtained from Southern Star 

hybrid on Oct., 15. These results 

are in agreemint with those 

obtained by Rosa et al (2002) 

they determined the sulphur (S) 

content in the primary and 

secondary inflorescences of 11 

broccoli cultivars grown in early 

and late seasons. Results showed 

that sulphur was higher (P < 

0.05) in summer/winter than in 

spring/summer. Rangkadilok et 

al.(2004) stated that there were 

significant genotypic differences 

for the content of both S 

(sulphur) and glucoraphanin in 

all broccoli plant organs at 

different growth stages.   



Aboul-Nasr M.H. et al., 2007.  

 

 110 



Assiut J. of Agric. Sci., 38 (4)  (99-116) 

 111 

Table (7): Whole plant sulphur percentage as affected by five planting 

dates and three broccoli genotypes grown in successive 

winter seasons of 2003-2004 under Assiut conditions 

Genotypes 
 Transplanting date  

Average 15th  of 

July 

15th  of 

Aug. 

15th  of 

Sept. 

15th  of 

Oct. 

15th  of 

Nov. Assiut-1 1.34    a 1.26    b 1.24    e 1.13     i 1.25    c 1.25         A 

Italian 1.17    g 1.09     l 1.08    m 1.07    n 1.25    d 1.13         B 

Hybrid Southern Star 1.14    h 1.1       j 1.09    k 1.06    o 1.2       f 1.12         C 

Average 1.22    B 1.15    C 1.14    D 1.09    E 1.23    A  

Means of cultivars, planting dates or their interactions followed by the 

same letter or letters are not significantly different at the P = 0.05 

 

Ascorbic acid (Vitamin C 

percentage) at harvest time: 

Ascorbic acid percentage at 

harvest time was significantly 

affected by all studied factors 

(planting date, genotypes and the 

interaction ) in 2003-2004 season 

Table 8.  Results as an average of 

all tested genotypes, revealed that 

the highest ascorbic acid 

percentage at harvest time was 

obtained from the latest planting 

date, and the lowest Vitamin C 

percentage was obtained from the 

earliest planting date. These 

results agree with Leja et al. 

(2003) and Vallejo et al. (2003) 

they revealed that broccoli grown 

in spring has higher contents of 

ascorbic acid and total 

antioxidant activity compared 

with those grown in autumn.   

   Cultivar Italyan gave the 

highest value of Vitamin C 

percentage , while Assiut-1 gave 

the lowest value of Vitamin C 

percentage . Farnham et al.2004 

and Schreiner, 2005 found that 

the effect of genotype was 

greater than that of 

environmental factors on levels 

of glucoraphanin and quinine 

concentration of broccoli 

heads.More or less was recorded 

by Jagdish Singhet. et al. (2007) 

who reported that maximum 

vitamin C concentrations, b-

carotene, lutein, DL-a-tocopherol 

content  and phenol content was 

recorded in broccoli compared 

with the other Brassicaceae 

crops. 

  The interaction effect of 

planting date x genotypes was 

significant. The highest value of 

Vitamin C percentage was 

obtained from Italyan cultivar on 

the latest date Nov.,15, and the 

lowest value of Vitamin C 

percentage obtained from Italyan 

cultivar on July, 15. 
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Table (8): Vitamin C percentage in heads  as affected by five planting 

dates and three broccoli genotypes grown in successive 

winter 2003-2004season under Assiut conditions 

Genotypes 

Transplanting date  

Average 15th  of 

July 

15th  of 

Aug. 

15th  of 

Sept. 

15th  of 

Oct. 

15th  of 

Nov. 

Assiut-1 8.69    jk 17.35   i 116.27  h 155.52  e 400     c 139.57     C 

Italian 6.87    k 17.85   i 160     e 186.67  d 733.33  a 220.94     A 

Hybrid Southern Star 10.5    jk 14.27   ij 131.63  g 138.85  f 533.33  b 165.72     B 

Average 8.69    E 16.49   D 135.97  C 160.35  B 555.55  A  

Means followed by the same letter or letters within rows are non-

significantly differed at P = 0.05 
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 نمو و محصول البروكولى تحت ظروف أسيوط

 المحصول و مكونات المحصول  -1

 ، شيماء حسن مسلم ، أيمن قطب متولى دمحم حسام أبو النصر ، دمحم دمحم عبد هللا

 مصر . -خضر( قسم البساتين ) -جامعة أسيوط   -كلية الزراعة 

 

تم إجراء هذه التجارب بالمزرعةة البحييةة لعةرل الخضةر بكليةة الزراعةة جامعةة أسةيوط 
(. وقد استهدفت دراسةة تةييير خمة  2002-2002( و )2002-2002خالل موسمي شتاء )

نةةوفمبر(  علةةى  51أكتةةوبر ،  51سةةبتمبر ،  51أغسةةط  ،  51يوليةةو ،  51) شةةتل مواعيةةد

 تحت ظروف أسيوط    من البروكولي يالث طرز وراييهالمحصول والجودة لرؤو  

معنويةةة بةةين مواعيةةد الزراعةةة الخمسةةة.  عليهةةا اختالفةةاتالمتحصةةل أوضةةحت النتةةا    
كةةل مةةن  م ويةةة لمحتةةو أعلةةى نسةةبه و.نةةوفمبر أعطةةي أطةةول فتةةرة حصةةاد 51الميعةةادايخير

ات مة  التةيخير عدد ايقراص الجانبية على النب ظهر تناقصالكبريت وحمض ايسكوربيك .
  .في ميعاد الزراعة 

سةةجل الصةةنف وقةةد  تبةةرةالمخ اختالفةةات معنويةةة بةةين الطةةرز أيضةةا إلةةىأشةةارت النتةةا   
لكبريةت بينمةا سةجل ا م وية لمحتةو أعلى نسةبة و وزن القرص قيمة من ( اعلي5-)أسيوط 

 ايقةةراصاقةةل عةةدد مةةن  أعطةةي)سةةوييرن سةةتار(  الصةةنف . أقةةل القةةيم مةةن حيةةث فيتةةامين  
اقةل فتةرة  الصةنف) اييطةالي (اظهةر   الجانبية و اقل نسبة كبريت  خالل موسمي الدراسة.

 .لعيتامين     علي القيم من حيث النسبة الم وبةولكن سجل ا  حصاد و اقل محصول كلى

 كان معنوياَ لمعظم الصعات المدروسة . ايصناف × عل بين ميعاد الزراعة تييير التعا

( فةةى منتصةةف شةةهر 5-الصةةنف ) أسةةيوط  شةةتل ذه الدراسةةة أنويسةةتخلص مةةن نتةةا   هةة

يوليو قد أدى إلةى تكةوين رؤو  أفضةل جةودة و أعطةى عنةد زراعتةه فةى منتصةف نةوفمبر 
حمةةض  أعلةةى نسةةبة مةةن الكبريةةت . أمةةا الصةةنف اييطةةالي فقةةد أعطةةى أعلةةى مسةةتوى مةةن 

 ايسكوربيك عند زراعته فى منتصف نوفمبر.

 


