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Abstract: This experiment was number of days from seed sowing to
carried out at the Vegetable harvest time in both seasons. In

Experimental Farm of the Faculty of
Agriculture, Assiut University, Assiut
during the two successive seasons of
2002-2003 and 2003-2004 to study the
effect of sowing dates (July 15, Aug.
15%, Sept. 15™, Oct. 15 ™ and Nov. 15
™ on yield and quality characteristics
of -broccoli heads of three genotypes
(Assiut 1, Ttalian and Southern star
hybrid) under Assiut conditions.
Results showed that there were
significant differences among planting
dates. The earliest planting date (July
15 ™ gave the heaviest plant fresh
weight, number of leaves per plant,
florets number per main head and

addition, the number of days from
sowing to harvest time was
significantly increased as a result of
earlier planting. On the other hand, the
Italian genotype gave the highest value
of head compactness and number of
days from sowing to harvest time
during both seasons. The interaction
effect between planting date x
genotype was significant for most of
studied traits. Results of this study
indicated that Assiut-1 genotype gave
the highest plant fresh weight, number
of leaves per plant on July 15" , while
the Italian genotype gave the highest
head compactness on Oct., 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.

AP

genotype.

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.
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Broceoli sprouts have been
reported to have 20-50 times the
glucoraphanin concent-ration of
mature broccoli heads.
Moreover, dictary antioxidants,
vitamins and non-nutrient
components such as flavonoids,
are present in crucifers and may
decrease the risk for certain
cancers (Lindsay and Astley,
2002). Aboul-Nasr and Ragab,
2000 studied the effect of two
sowing dates on yield and quality
characteristics of broccoli heads
of Assiut-1 genotype grown at
two successive winter seasons of
1996-97 and 1997-98 wunder
Assiut conditions. They found
that there were significant
differences - among the two
planting dates (Oct.1® and Oct.15
® ) studied broccoli character
such as head height, florets
number per head and head
compactness. The heads that
were produced in the second
planting date were exceeded
those produced in the first
planting date by 22.2%.
However, The real extending
period of the crop were 23.5
days, since the second planting
date was sowed 15 days later (
Oct.15 ™ ) than the first planting
date ( Oct. 1% ). The 15 days in

sowing date difference did not
affect the head height, florets
number per head, the florets
length or the head compactness.

This experiment aimed 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 (Assiut 1 (genotype),
Italian (genotype) and Southern
star  (hybrid) under Assiut
conditions
Materials and Methods

This investigation was carried
out in a loamy clay soil at the
Experimental Farm of the
Faculty of Agriculture, Assiut
University, Assiut during 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, August 15",
September15™, October15™ and
November15™.  The  tested
broccoli genotypes were Assiut-1
(synthetic variety), Italian
(genotype) and Southern Star
(hybrid). Source of the genotypes
used in this work are presented in
Table (1).

Table (1):
Genotypes Genotypes Source
no.
1 Assiut-1- Damarany, A.M. and M.H, Aboul-
Nasr (Personal communication)
2 Italian Battistini Sementi s.n.c.
GAARA Seed Comp. Cairo, Egypt

3 Southern star (hybrid) TAKILS
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Assiut-1  is a  synthetic
genotype 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 were 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 c¢m 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 105 m?.
Harvesting was done when
maturity was attained.

cultural practices for
broccoli production in Assiut
were applied (irrigation,
fertilization, weed and pest
controls).

The following data were
recorded: for all the plants/plot.

Normal

1-Fresh weight of the whole plant
(kg): plants were digged from the
soil by hand and whole

plants including recovered

roots were weighed.

2- Number of leaves per plant:
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3- Head height (cm):
4- Florets number per main head:

5- Head compactness: which was
graded in scale from 1 (very
loose), 2 (loose), 3 (moderate), 4
(compact) and 5 (very compact).

6- Number of days from seed
sowing to transplanting:

7- Number of days from seed

_sowing to harvest time:

Statistical analysis

The experiment was designed as
split plot design. Planting dates
were assigned to the main plots
and genotypes were distributed at
random in the sub plots. All data
were statistically analyzed using
the ANOVA and means of
treatments were compared using
Duncin Multiple Range Test
(DMRT) at 5% level according to
Gomez and Gomez (1984).

Experimental Results

Fresh weight of the whole plant
(kg):

Data for Plant fresh weight
are presented in Table (2). All
studied factors (planting date ,
genotypes and the interaction)
were significantly affect the plant
fresh weight. The latest planting
date Nov.15 ™ gave significantly
lower Plant fresh weight, than the
earliest planting date July 15"

Assiut-1 genotype gave the
heaviest plant fresh weight
during the two seasons, while
broccoli Hybrid Southern Star in
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successive seasons of 2002-2003 and 2003-2004 under Assiut conditions.

Table(2): Whole plant fresh weight (kg) as affected by five planting dates and three broccoli genotypes grown in two

Sowing date
Genotypes 15% of July | 15 of Aug. | 15" ofSept. | 15" of Oct. | 15® of Nov. Average
July Aug. Sept. Oct. Nov.
2002-2003 season
Assiut-1 8.66 a 737 b 131 f 1.06 fg 031 ¢ 3.74
Italian 503 ¢ 437 «cd 148 f 084 fg 025 g 2.39
Southern Star, Hybrid 369 de 322 e 1.19 f 096 fg 028 g 1.87
Average 579 A 498 B 133 C 095 C 028 D
2003-2004 season
Assiut-1 6.05 a 1.67 ¢ 142 «cd 091 cde 033 ¢ 2.08
Italian 29 b 0.84 cde 1.05 cde 0.73 de 034 ¢ 1.17
Southern Star, Hybrid 332 b 1.59 cd 1.08 cde 0.85 cde 025 e 1.42
Average 409 A 1.37 B 1.18 BC 0.83 BC 031 C ]

For each season, means followed by the
significantly different at the P = 0.05

same letter/s for each of genotypes, planting dates or their interactions are not
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the first season and Italyan in the
second season gave the lightest
Plant fresh weight value.

Number of leaves per plant:

As shown in Table (3). All
studied factors (planting date,
genotypes and the interaction)
were significantlay affect number
of leaves per plant in both
seasons. The highest number of
leaves per plant was obtained
from the first planting date, and
the lowest number of leaves per
plant was obtained from the latest
one. There was a consistent
significant decrease in number of
leaves per plant with each delay
in planting date. Genotype
Assiut-1 gave the highest value
of number of leaves per plant in
the first season of study, and the
lowest number of leaves per plant
was obtained from (Oct. 15 ™) in
the first season and the latest
planting date (Nov. 15 ™) in the
second season. The most highest
number of leaves per plant was
obtained when Italyan genotype
was cultivated at July 15 ™ . On
the other hand , the lowest value
was obtained when Assiut-1
gen}?type was cultivated at Nov.
15%.

Head height (cm):

Results for this character are
presented in Table (4). Plant head
height was significantly affected
by planting date in both seasons.
Results of all tested genotypes,
revealed that the highest plant
head was obtained from the

second and the third planting date
in the first season, and the first
planting date in the second
season. The lowest plant head
height was obtained from the
latest one.

Assiut-1  genotype gave the
highest value of plant head height
during both seasons of study. On
the other hand, Italyan genotype
gave the shortest plants in 2002-
2003 and 2003-2004 seasons.The
interaction effect of planting date
X genotypes was significant in
both seasons. On the other hand ,
the lowest value was obtained
when hybrid was cultivated at
Nov.15" .

Florets number per main head:

The florets number per main
head is presented in Table (5).
Results of all tested genotypes,
indicated that the highest florets
number per main head was
obtained from the earliest
planting date (15" July). The
lowest florets number per main
head was obtained from the latest
planting date (15" of Nov.).In
both seasons hybrid Southern
Star gave the highest florets
number per main head , and
Italyan genotype gave the lowest
values .The interaction effect of
planting date x genotypes was
significant in both seasons. The
highest florets number per main
head was obtained when hybrid
Southern Star was cultivated at
July 15™ . On the other hand , the
lowest value was obtained when
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Table(3): Number of leaves per plant as affected by five planting dates and three broccoli genotypes grown in two
successive winter seasons of 2002-2003 and 2003-2004 under Assiut conditions.

Sowing date
Genotypes
15% of July July | 15™ of Aug. | 15™ of Sept. | 15® of Oct. | 15™ of Nov. Average
2002-2003 season
Assiut-1 96.1 ¢ 62.97 d 20.44 i 18.82 i 227 hi 442 B
Italian 1325 a 7031 d 40.02 ef 30.1 gh 4477 e 63.54 A
Southern Star, Hybrid 1147 b 63.67 d 25.46 ghi 31.14 gh 33.35 fg 53.67 AB
Average 1144 A 65.65 B 28.64 C 26.69 C 33.61 C
2003-2004 season
Assiut-1 93.08 a 28.53 de 2429 de 33.36 bed 17.78 ¢ 3941 A
Italian 100 a 37.75 bed 4343 be 28.55 de 26.79 de 473 A
Southern Star, Hybrid 94.15 a 47.19 b 3434 bed 30.39 cde 17.89 e 44.79 A
Average 95.74 A 3782 B 3402 BC 3076 BC 20.82 C

For each season, means followed by the same letter/s for each of genotypes, planting dates or their interactions are not
significantly different at the P = 0.05

6002 IV 12 unSSvH VoY
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Table(4): Plant head height as affected by five planting dates and three broccoli genotypes grown in two successive winter
seasons of (2002-2003) and (2003-2004) under Assiut conditions.

Sowing date

Genotypes 15"“J§1fy Ty 5o o Aug. | 15% of Sept. | 15" of Oct. | 15™ of Nov. Average
Assiut-1 3399 b 35.33 ab 36.22 a 2937 ¢ 15.16 h 30.01 A
Italian 24775 e 254 e 2292 f 192 g 10.1 20.47 C

Southern Star, Hybrid 2420 of | 2742 d 3005 ¢ 2564 ¢ 13.56 i 2417 B

Average 27.65 A 29.38 A 29.73 A 2474 B 1294 C

2003-2004 season

Assiut-1 25.16 a 25.67 a 2512 a 2536 a 15.46 gh 23.35 A

Italian 18.50 cde 17.05 efg 16.45 fgh 1531 h 12.54 i 15.97 B
Southern Star, Hybrid 2139 b 18.06 def 18.85 cd 20.17 be 11.94 i 18.08 B
Average 21.68 A 2026 A 20.14 A 2028 A 1331 B

For each season, means followed by the same letter/s for each of genotypes, planting dates or their interactions are not

significantly different at the P = 0.05
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Table(5): The florets number per main head as affected by five planting dates and three broccoli genotypes grown in two
successive winter seasons of 2002-2003 and 2003-2004 under Assiut conditions.

Sowing date

Genotypes 15% of July Average
Tuly 15" of Aug. | 15™ of Sept. | 15" of Oct. | 15 of Nov.
2002-2003 season
Assiut-1 24  bc 2461 b 23.46 bed 19.60 f 883 i 20.10 B
Italian 22.45 de 2130 ¢ 22.67 cde 1720 g 9.21 hi 18.57 C
Southern Star, Hybrid 2891 a 23.89 be 22.30 de 23.05¢cd 1027 h 21.69 A
Average 25.12 A 23.26 B 22.81B 19.95C 944 D
2003-2004 season
Assiut-1 18 a 14.61 ¢ 13.18 cd 11.02 ef 9.08 g 13.18 A
Italian 1644 b 10.80 ef 11.93 de 1043 fg 11.05 ef 12.13 A
Southern Star, Hybrid 18.84 a T 13.89 ¢ 1345 ¢ 10.94 of 1462 A
Average 17.76 A 13.80 B 13 B 11.63 BC 10.36 C J

For each season, means followed by the same letter/s for each of genotypes, planting dates or their interactions are not

significantly different at the P = 0.05
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Assiut-1 genotype was cultivated
at Nov. 15" .

Head compactness

As shown in Table (6), Data
of the two seasons indicated that
the highest compactness were
obtained from Oct.15™ in the
first season with no significant
differences with the second and
fourth dates and the -earliest
planting date (July,15" ) in the
second season. The lowest value
was obtained from the third
planting date in 2002-2003
season, and the second planting
date in 2003-2004 season. The
interaction effect of planting date
X genotypes was significant in
both season. The highest values
of head compactness was
obtained when Assiut-1 genotype
was cultivated at July 15" .On
the other hand , the lowest value

was obtained when Assiut-1
genotype was cultivated at
Nov.15™.

Number of days from seed
sowing to transplanting:

Results for this character are
presented in Fig (1) for 2002-
2003 and 2003-2004 seasons.
There were differences between
the five planting dates in number
of days from seed sowing to
transplanting in both - seasons.
The average data of the two
seasons indicated that the longest
period from seed sowing to
transplanting were on July, 15"
and Nov., 15" (45-46 days)
while the shortest period were in
Sep.,15" and Oct, 15" (30-32
days). On the other hand, the
plants were transplanted after
(36-38 days) in Aug.,15".
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Fig(1): Number of days from seed sowing to transplanting at five
sowing dates as an average of both seasons.

129



o€l

seasons of 2002-2003 and 2003-2004 under Assiut conditions.

Table(6): head compactness as affected by five planting dates and three broccoli genotypes grown in two successive winter

Sowing date
Genotypes th
15 Jfl’lfy July |15 of Aug. | 15™ of Sept. | 15® of Oct. | 15® of Nov. Average
S—
2002-2003 season
Assiut-1 2.52 gh 268 fg 1.78 j 2.88 def 236 h 2.44 C
Italian 375 b 379 b 335 ¢ 42 a 2.99 de 3.61 A
Southern Star, Hybrid 341 ¢ 3.07 d 215 i 2.87 def 2.83 ef 2.86 B
Average 323 A 3.18 A 242 C 332 A 273 B
2003-2004 season .
Assiut-1 364 f 282 h 3.61 fg 338 g 347 fg 3.38 B
Italian 5 a 3.6 fg 457 b 475 b 418 .cd 4.42 A
Southern Star, Hybrid 463 b 4  de 425 ¢ 3.89 395 de 4.14 A
Average 442 A 347 C 414 AB 4 AB 3.86 BC

For each season, means followed by the same letter/s for each of genotypes, planting dates or their interactions are not
significantly different at the P = 0.05 '
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Number of days from seed
sowing to harvest time:

As shown in Table (7),
Number of days from seed
sowing to harvest time was
significantly different in both
seasons. Results of all tested
genotypes, revealed that the
earliest planting date (July 15 ™)
gave the highest number of days,
while the latest date gave the
lowest value in both seasons.
Italyan genotype gave the highest
number of days, while, Southern
Star and Assiut-1 genotypes
were the lowest in this respect.
The interaction effect of planting
date x genotypes was significant
in both seasons. Italyan
genotype had the highest number
of days from seed sowing to
harvest with earlier planting,
Southern Star hybrid gave
significantly lower number of
days from seed sowing to harvest
in the earliest date.

Discussion
The effect of sowing dates:

The earliest planting date
(July 15 ™ gave the heaviest
plant fresh weight. Which might
be related to higher accumulation
of food storage with high
temperature at the beginning of
scason  rather  than  low
temperature at the end of season.
However, at the latest planting
dates low temperature prevailed
during early stages of growth
stimulated curd initiation and
stopped emergence of more

131

leaves which is the source of
food storage and this resulted in
plants with lowest plant fresh
weight in both seasons. Further,
the lowest Plant fresh weight
obtained from the latest planting
date in both seasons. Benoit and
Ceustermans (1986) stated that
the earliest planting dates gave
the highest Plant fresh weight.

Shreen Yacoub,  (2001)
showed that the earliest planting
date (July 12 ™) of cauliflower
grown under Assiut conditions
gave significantly the highest
values Plant fresh weight found
that broccoli Plant grown during
the autumn season had the
heaviest Plant fresh weight. Most
researchers who investigated the
effects of planting dates on
broccoli growth and development
have shown that earlier planting
dates  significantly increased
yield and morphological
Characters (Shreen Yacoub, 2001
and Mihov and Antonova, 2002).

The earliest planting dates
gave the highest number of
leaves per plant and heavier head
weight than the latest planting
date (Nov. 15 ™). Which might be
related to higher accumulation of
food  storage  with  high
temperature at the beginning of
season  rather  than  low
temperature at the end of season.
Rooster and De-Rooster (1997)
found that harvesting was not
advanced but yields were
increased by earlier sowing:
These results were in agreement
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Table (7): Number of days from seed sowing to harvest time as affected by five planting dates and three broccoli genotypes

grown in two successive winter seasons of 2002-2003 and 2003-2004 under Assiut conditions.

Sowing date

Genotypes th . Average
13 Jgfy July (st of Aug. | 15% of Sept. | 15" of Oct. | 15" of Nov.
2002-2003 season
Assiut-1 1483 b 129.5cde | 127.0 def 1233 f 1220 f 130.0 B
Italian 170.5 a 1525 b 1343 ¢ 129.8 cde 1245 ef 1423 A
Southemn Star, Hybrid 1310 «cd 127.0  def | 127.0 def 125.5 def 124.3 ef 1269 B
Average 149.9 A 136.3 B 1294 B 1262 B 123.6 B
2003-2004 season
Assiut-1 1655 b 136.8 d 1280 e 1150 g 1070 h 1305 B
Italian 178.5 a 148.8 ¢ 136.3 d 124.8 ef 1070 h 1390 A
Southern Star, Hybrid 162.0 b 133.5 d 1223 f 1210 f 1070 h 1292 B
Average 1687 A 139.7 B 1288 C 1203 D 070 E

For each season, means followed by the same letter/s for each of genotypes, planting dates or their interactions are not
significantly different at the P = 0.05

6002 1V 12 UDSSDE DUULIYS
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with the findings of Benoit and
Ceustermans (1986) who
cultivated broccoli seeds at
intervals between 18 July and 3
August and planted out between
10 and 24 August. They
indicated that the highest average
plant weight, percentage of large
(200 g and above) plants and
inflorescence head diameter were
obtained with the earliest sowing
and planting dates. The same
findings were recorded by Shreen
Yacoub, (2001) Ahmed and
Wajid-Siddique  (2004)  they
showed that early sowing of
broccoli seeds (5™ of May )
produced higher number of
leaves per plant compared with
later dates.

The latest planting date (Nov.
15 ™ decreased the plant fresh
weight, number of leaves per
plant. This could be interoperated
as that at the latest planting date
the low temperature prevailed
during early stages of growth
stimulated curd initation rather
than leaves. The latest planting
dates gave significantly lower
head height and florets number
per main head than the earliest
planting date. This may be 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

Scientists,

stopped emergence of more
leaves which is the source of
food storage and this resulted in
plants with small heads.

These results agree with
Chung and Strickland (1986)
who suggested that the lower
growing 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.

The effect of Genotypes:

Assiut -1 genotype gave the
heaviest plant fresh weight,
number of leaves per plant and
head height. This may be due to
genotype variation. Assiut -1
genotype may be were adapted to
climate under Assiut conditions
than the other two genotypes.
Italyan genotype gave the highest
value of compact heads and
number of days from seed
sowing to harvest time than
Assiut -1 genotype
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