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ABSTRACT

A field experiment was conducted at the ex-
perimental farm of the Faculty of Agriculture, Ain
Shams University, Shoubra Elkheima, Kalubia
governorate, during 2(02/2003 and 2003/2004
seasons to study the effects of three sowing
dates, i.e., the first of e:.ch of September, October
and November, and our pinching treatments
{pinching the apical head just after appearance,
pinching the main heac at the marketable stage,
pinching the axillary tead just afier appearance
(disbudding) and withcut pinching) on broccoli
plants (Brassica olera ea var ftalica), cultivar
“Emperor”. Plants were grown in Kaliobia under
loamy soil conditions. P ants of the second sowing
date (first of October) | roduced the tallest plants
and the highest number >f leaves per plant. Plants
grown on the first of October plantation, pinching
the main head at the ma ketable stage or the com-
bination between them r:corded the highest values
of number of siliques/ plant, number of seeds/
plant, and seed yield.

INTROIWCTION

Broccoli (Brassica «lerasea var lalica. L.) is
one of the most promir ent vegetables grown all
over the world. Brocco.i is considered as an im-
portant crop for export in the future. It belongs to
Brassicaceae family. It has great economical im-
portance due to its mecicinal and dietetic values
since ancient times.. It as a very high nutritional
vajue due to its high coutent of protein, carbohy-
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drates, fibers, calcium, iron, carotene, thiamine,
riboflavin and ascorbic acid. It also helps in diges-
tion and assimilation of food in human body
(Hassan, 2004). Air temperature and solar radia-
tion are major environmental factors affecting
crop development (Mourao and Hadley, 1998).
The proper time of sowing is one of the basic re-
quirements for obtaining maximum yield and high
retun of any crop. Many experiments regarding
sowing and transplanting time were conducted in
different parts of the world which revealed that
total yield of the crop is markedly influenced by
different sowing and transplanting times. Klein-
henz and Wszelaki (2003) reported that planting
date effects on cabbage head size are generally
attributed to differences in air temperature during
head development, with smaller heads being pro-
duced under conditions of high temperatures.
Irwin and Aarssen (1996) mentioned that
pinching the axillary buds increased seed and
biomass production. Damage to the shoot apex
commonly causes release of lateral meristems due
to the apical dominance in plants, this has been
shown in some species to increase seed production
by stimulating lateral branching. Shoot apex re-
moval may also reduce or prevent reproduction
(Venecz and Aarssen, 1998). Many plants exhibit
apical dominance, where the presence of the main
stem apex inhibits the growth of the lateral
branches. This inhibition is generally assumed to
be mediated by hormonal control, but changes in
environmental conditions can also modify the
growth of lateral branches (Miguel er al 1998).
Such conditions include shading, nutrient supply
and damage to other branches. Seed production of
broceoli revealed that removal of either the axil-
lary or terminal head produced higher seed yield
than when no buds were removed. It was therefore
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possible to harvest both a vegetable crop (760
kg/ha for axillary and 4380 kg/ha for terminal
shoot removal) and seed crop without affecting the
seed quality (Ghimire ef al 1993).

Few studies of compensatory responses in
plants, however, followed the effects of shoot
apex removal into subsequent growing season,
although general cultural information for broceoli
head production are largely available, little is
known about cultural practices required for seed
production

As optimum sowing date and the best pinching
treatments for broccoli seed production can vary
according to cultivation and climatic conditions,
information suggested in the literature are not
suitable for different situations. Therefore, the
objective of this study was to determinate the ef-
fect of different sowing dates and pinching treat-
ments on seed production in Egypt.

MATERIAL AND METHODS

Two field experiments were carried out during
the growing seasons of 2002 / 2003 and 2003 /
2004, at Experimental Station Farm, Faculty of
Agriculture, Ain Shams University , Shoubra El-
khiema , Egypt , in order to investigative the ef-
fects of sowing dates , pinching treatments and
their interactions on vegetative growth, yield and
quality of broccoli seeds.

Three sowing dates were studied, namely the
first of each of September, October and Novem-
ber. Four pinching treatments were used as fol-
lows: pinching the apical head just after appear-
ance, pinching the main head at the marketable
stage, pinching the axillary head just after appear-
ance (disbudding) and without pinching (control).

A split plot design with three replicates was
used where the sowing dates were the main plots
and the pinching treatments were located in the
subplots.

Field growing conditions: Seeds of broceoli
cultivar “Emperor” open pollinated (obtained from
Sun seeds Co. Japan) were sown in the shading
screen nursery in foam trays (84 eyes), using mix-
ture of peatmoss and vermiculite (1: 1 v/v) (the
recommended transplant production media for
protected cultivation), according to the recom-
-mendations of the Egyptian Ministry of Agricul-
ture. Transplants were planted after thirty days
from seed sowing (3-4 leaf staige). The area of the
experimental plot was 14 m° consisted of five
rows, each row was 4 m length and 0.7 m width,
and the plant distance was 0.5 m apart. Other agri-

cultural practices were (arried out whenever nec-
essary according to the recommendation of the
ministry of Agriculture Harvesting was carried
out when seeds were ma ured (yellowing of leaves
and siliques} for each so ving date in both seasons.
Data were collected on vegetative growth (plant
height, stem diameter a1 d leaf number) just after
the appearance of the ajical head and seed yield
(number of siliques/plant, number of seeds/plant,
weight of thousand-seed and weight of total seed
yield /plant).

Germination tests wel e performed in the dark
in incubators at constant .20 °C. Seeds were placed
in plastic Petri dishes vol ime 10 on a double layer
of Whatman No.| filter p ipers moistened with 5
ml of distilled water. Perc entage of germination as
radical protrusion and the rate of germination were
recorded. All experiment: in the [aboratory were
conducted with four randimized blocks with 100
seeds from each treatmen .

Average metreological data for Kaliobia re-
gion, at Shoubra E]-Khema, during the growing
seasons of broccoli (20( 2/2003 and 2003/2004)
were obtained from the central meteorological
iaboratory, Dokki, Giza, Ministry of Agriculture,
A.R E. (Tabte 1).

Table 1. Meteorological fata of the two growing
seasons, 2002/2003 and 2003/2004, at
Shoubra El-kheir1a, El kaliobia location

Te nperature (°C)

Month 2002-200: 2003-2004

Max. N in, Max. Min.
September  34.44 2:.79 32.15 21.02
October 29.08 16 .86 30.21 19.00
November  25.51 14 4] 25.12 1520
December 20.79 1€ 86 20.25 10.05
January 2014 1031 1894 1001
February 20.12 1003 20.88 10.26
March 24.62 1296 24.13 12.82
April 27.76 1544 27.37 15.56
May 33.68 2049 31.4% 20.18

* Central meteorological }abor atory, Dokki, Giza, Min-
istry of Agriculture, A.R .E.
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The obtained data wire statistically analyzed
using Duncan's multiple range tests at P<0.05
level to verify difference:s among treatment means
according to Snedecor and Cochran (1989).

RESULTS ANLD DISCUSSION

Data presented in Table (2) showed that the
studied sowing dates afected significantly the
plant height, stem diametzr and number of leaves
per plant. Planting on tle first of October pro-
duced the highest values of plant height and leaf
number, in the two seasons. Whereas planting on
the first of November reorded the lowest values
i the two seasons. Concerning stem diameter,
planting on the first of N« vember gave the highest
stem diameter in the two seasons, Whereas plant-
ing on the first of Octoser recorded the lowest
stem diameter in the two szasons.

l'able 2. Effect of planting dates on vegetative
growth of broccoli plant, just after the
appearance of th: apical head, in the two
seasons {2002/ 2 303 and 2003/ 2004)

Plaing dates

Charactens-

tics Sep. Ocl. Nev. Sep. Ot Nov.

First season Second scason

Plant height

(em) S0B 5TA 46 S0B  56A  45C
Stem diame- .
498 46C 504 47B 44C 48A
ter(cm)
~Number of .
Jeaves/plant 228 23A 20 228 24A  20C

* Values within the column vllowed by the same latter
(s) are not statistically difterent; at the 0.05 level
(Duncan's multiple range t :st).

It could be concluded that sowing broccoli
seeds cv. Emperor on the first of October was the
most favorable for stinwulating the vegetative
growth of plants comparec to the other tested sow-
ing dates. As mentioned ir Table (1), the meteoro-
logical data showed that 1he average day air tem-
perature during Sept., Oct and Nov. of 2002 were
28.62, 24.47 and 1996 °C; meanwhile, it was
26.56, 24.06 and 20.16 °C for Sept., Oct. and Nov.
of 2003, respectively. The prevailing temperatures
during October plantation, at Kaliobia, region,

were the most favorable for broccoli vegetative
growth.

The obtained results agree with those of
Damato (2000), Trotta and Damato (2000);
Muhammad et af (2002); Abd El-Kader (2003);
Gomaa (2003) and Jamil & Siddique (2004),
who found significant, plant height differences
among the sowing dates. These results might be
due to the differences in growth behavior and re-
sponses of the climatic conditions.

Data presented in Table (3) indicated that, in
both seasons, the first of October planting date
produced the maximum number of siliques/ plant
compared with the other studied dates . Similar
results were obtained by Incalcaterra and
lapichino (2000), who found significant differ-
ences in the number of siliques/plant among sow-
ing dates. These results might be due to the differ-
ences in growth behavior and responses of the
climatic conditions.

Pinching the marketable main head produced
the maximum number of siliques/ plant compared
with the other studied pinching treatments. These
results were true in both seasons. Similar results
were obtained by Ghimire ef af (1993); Irwin &
Aarssen (1996); Miguel ef al (1998) and Vene-
cez & Aarssen (1998), who found that the re-
moval of either the axitlary or terminal head pro-
duced higher number of siliques/ plant than when
no buds were removed.

As for the effect of interaction between sowing
dates and pinching treatments, the sowing on the
first of October with pinching the main head at the
marketable stage gave the maximum number of
siliques/ plant.

The highest number of seeds per plant was ob-
tained in plants raised from seed sown on the first
of October whereas the lowest values were ob-
tained from plants sown on the first of November
(Table, 4). Similar resuits were obtained by In-
calcaterra & lapichine (2000); Kazi et af (2002)
and Muhammad ef af (2002). The data in the
same table showed that pinching the main head at
the marketable stage produced the highest number
of seeds per plant compared with the other studied
pinching treatments These results were true in
both seasons. Similar results were obtained by
Venecez & Aarssen (1998) and Naber &
Aarssen (1998),

As for the effect of interaction between sowing
dates and pinching treatments, sowing on the first
of October with pinching the main head at the
marketable stage gave the highest number of seeds
per plant.
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Table 3. Etfect of planting dates, pinching and their interactions on number of siliques per broccoli plant,
in the two seasons {2002/ 2003 and 2003/ 2004)

-

Planting dates

0 ] Sep. Oct. Nov. Sep. Cret. Nov,
I'reatments
Mean Mean
First season Secor d season
Pinching main
1454¢d 1823a 1158cde 1478A 1532a 2019a 1342bc 1631A
head
Pinching of apical
1196cde 1634ab 1035e 1335AB  1154bc 15.19b 837¢ 1173B
meristeim
Disbudding 985e 1151be 9%94de 1043B 978b 10€ Jbc 722bc 920B
Without pinching
1163de 1259¢d 1086¢cd 11698 1069c 102 ¥be 7F06bc 935B
{Control }
Meun i201B 1467A 1068C 1183B 1407A 02C

* values within the column followed by the same latter (s) are not statistically differ. nt; at the 0.05 level (Duncan's

multiple range test), small letters (interaction).

Table 4. Effect of planting dates, pinching and their interactions on number ot seeds per broccoli plant, in
the two seasons (2002/ 2003 and 2003/2004)

Planting dates
Treatments
Sep. Oct. Nov. Sep. (et Nov.
Mean Mean
First season Secon | season
Pinching main
head 8§721cd 127592 6950cde 9477A 9]194a 121192  8052bc 9788A
ea
Pinching of api-
- 7175cde 1i436ab 621le 8824AB 8079bc 9178b 5023¢  7427B
cal meristeim
Disbudding 5912¢ 8055bc  5964de 6644B 6844b -~ 74:0bc 4334bc  6199B
Without pinching
6979de 88i2¢d 6518cde 7436B T486¢ 6177bc  4237bc  5884B
(Control )
Mean 7204B  10266A 6411C 79018 87:4A 5412C

* values within the column followed by the same latter (s) are not statistically different at the 0.05 level (Duncan's

multiple range test), small letters (interaction).

Sowing dates and pinching treatments signifi-
cantly affected broccoli seed production (Table,
5). The highest seed production was obtained from
plants raised by sowing seeds on the first of Octo-
ber compared with the other studied dates. Similar
results were obtained by Incalcaterra and
lapichino (2000), who found significant seed
vield differences among sowing dates. Pinching

the main head at the m wketable stage produced
the highest seed vield :n both seasons. Similar
results were obtained by Ghimire er af (1993).
The interaction showed t} at the best treatment was
sowing on the first of O :tober with pinching the
main head at the markeiable stage, in both sea-
sons.
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Table 5. Effect of plantir g dates, pinching and their interactions on seed yield (g} per broccoli plant, in
the two seasons (2002/2003 and 2003/2004) .

Planting dates
Treatments Sep. Oct, Nov. Sep. Oct. Nov.
Mean Mean
First season Second season
Pinching main
bead 38.55.d 56.77a 33.08cde 42.8A 46.98a 66.41a 30.18bc 52.18A
ca
Pinching of api-
32.65cde S51.12ab  25.36e 36.38AB 42.50bc  45.25b 23.26¢c  37.20B
cal meristeim
Disbudding 25.3%e  41.31bc  28.51de 31.17B 37.78b¢ 38.66bc 22.84bc 33.09B
without pinching _
30.151e  39.83cd 30.44cde 33.47B 33.39c  35.21bc  23.26bc  30.62B
(Control )
Mean 31.688 47.26A  29.35C 40.168B  46.38A  25.04C

* values within the column followed by the same {atter (s) are not statistically different; at the 0.05 level (Duncan's

multiple range test), small letters (interaction).

Concerning germination, data in Tables (6 and
7) show the effect of sowing dates and pinching
treatments and their inte-actions on the rate and
percent of germination ¢f broccoli seeds. Gener-
ally, the percentages of seed germination were
insignificantly diftered ty sowing dates in both
seasons. Also, insignificint differences had been
obtained as a result of using different pinching
treatments in the seconc seasons, While, in the
first growing season, pinc hing of apical meristeim
gave the highest percentige of seed germination

compared with pinching axillary head. The inter-
action effects between planting dates and pinching
treatments showed insignificant differences in the
first growing season. While, in the second grow-
ing season, planting on the first October and
pinching the main or the axillary head gave the
highest percentage of seed permination compared
with pinching of apical meristeim with planting on
the first November that gave the lowest percent-
age.

Table 6. Effect of plantit g dates, pinching and their interactions on germination percentage of broccoli
seeds, in the two seasons (2002/2003 and 2003/2004)

Planting dates
Treatments Sep. Oct, Nov. Sep. . .
ep _ c ov Mean ep Oct Nov Mean
First season Second season
Pinchi i
'"Ch‘:fdma'" 92a  99a 98a 96AB  96ab  100a  98ab  98A
Pinching of api-
o 98a 07a 97a 97A 95ab 98ab 91b g5A
cal meristeim
Disbudding 92a 98a gla 91B 9%ab 100a 93ab 98A
Without pinch-
v ithout pine 95a 93a 97a 95AB  96ab  95ab  95ab  96A
ing {Control }
Mean Y3A 95A 06A 97A 98A 95A

* values within the column followed by the same latter (s) are not statistically different; at the 0.05 level (Duncan's

multiple range test), small letters {interaction),
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Fuble 7. Eltect of planting dates, pinching and their interactions on rate of germination for broccoli seeds,
in the two seasons (2002/2003 and 2603/2004)

|
|
i
|

|
|

Planting dates
Treatments Sep. Oct. Nov. Sep. Oct. Nov.
Mean Mean
First season Ser:ond season
' pinching main )
; 1.24ab 1.01b 1.26ab 1.17A 1.02b 1.00b 1.06b 1O3A
head
Pinching of
1.29ab i.32ab 1.3lab 1.31A 1.05b 1.00b l.15a 1.07A
apical meristeim
Disbudding 1.25ab 1.3ta 1.15ab 1.24A 1.05b 1.00b 1.01b  1.16A
Without pinch-
‘ I.18ab | 40a 1.26ab 1.28A 1.05ab 1.03b 1.02b  1.03A
ing (Control )
~ Maean 1224 126A  1.25A 1.15A 1.01A " 1.06A

f
|

i
\

* values within the column followed by the same latter (5) are not statistically ditfeient; at the 0.05 level (Duncan's

multiple range test), small letters (interaction).

Concerning the rate of germination, the results
showed that the germination rate of broccoli seeds
was insignificantly differed due to sowing dates in
both seasons. Also, insignificant differences were
obtained as a result of using different pinching
treatments in the both seasons. The interaction
eflects between planting dates and pinching treat-
ments showed significant differences in both
growing season. In the first prowing season, plant-
ing on the first October with either pinching the
axillary head or without pinching gave the highest
percentage rate compared with pinching the main
head at the marketable stage with planting on
same date. While, no clear trend was obtained, in
second season. The obtained results did not agree
with those of Incalcaterra and lapichino (2000),
who found significant influences differences in
rate and germination percent among the sowing
dates.

In summary, the climatic conditions prevailing
during the ested sowing dates affected the seed
production of cv Emperor. The sowing date must
be. theretore, timed i such a way to avoid sub-
Jecting erther the youny plants at the first stages of
development, or the mature plants at the flowering
to the unfavorable climatic conditions. This can be
achieved in Egypt by sowing on the first of Octo-
ber and pinching the main head at marketable
slage, under the experiment conditions.

We can generally ronclude that pinching treat-
ment for head at maketable stage, resulted in a
good seed yield that 1 did not affect the percent-
age of marketable head yield, besides may in-
crease the economic net return per unit area.

REFE RENCES

Abd El-Kader, D.Y. 2003). Effects of Date of
Planting and Nitrogen Fertilization Level on
Growth, Yield and Qality of Broceoli. p. 112.
M.Sc. Thesis Faculty »f Agriculture, Alexandria
University, Egypt.

Damato, G. (2000). L.te sowiny dates and high
plant density in six cultivars of broceoli for proc-
essing. Acta Horticulture (ISHS) 533:267-273.
Ghimire, A.).; M.R. F hattarai and R, Khanal
(1993). Effect of remcving terminal or axillary
heads on the yield and gaality of seeds of broccoli
cultivar Green Sproutin ;. PAC Working Paper
Pakhribas Agricultural Centre, 77: 1-6 (c.a.
CAB Abst. 1995, No. 950307800 ),

Gomaa, S.5. (2003). S udies on Broccoli Pro-
duction under Sinai Conditions. p. 69. M.Sc.
Thesis. Faculty of Agriculture. Ain Shams Univ.
Cairo, Egypt.

Hassan, A.A. (2004). T'he Secondary Vegeta-
bles, p. 304. Ei-Dar Ei-.wrabia of Publishing and
Distribution, Cairo, Egyp!, (in Arabic}.

Arab Univ. J. Agric, Sci., 15(1), 2007



Sowing date and pinching effect on Broccoli 129

Incalcaterra, G. and G. lapichino (2000). Sow-
ing time influences caulitlo ver seed production.
Acta Horticulture (ISHS) 513: 45-52.

Irwin, D.1. and W.L. Aarss.n (1996). Testing for
cost of apical dominance i) vegetation: a field
study of three species. Aninals Botany Fennici
33:123-128,

Jamil, M. and W. Siddique (2004). Effect of
sowing dates on growth ai:d yield of broccoli
(Brassica oleracea var. italiza L.) under Rawala-
kot conditions. Asian Jour a] of Plant Sciences
3(2): 167-169.

Kazi, B.R.; F.C. Oad; G.H Jamro; A.A. Lakho
and N.M. Jamali (2002). E Tect of planting dates
on the seed weight and seed yield of various varie-
ties of gram. Asian Journ:) of Plant Sciences.
1(4): 320-321.

Kleinhenz, M.D. and A, W szelaki (2003). Yieid
and relationships among h:ad traits in cabbage
{Brassica oleraceq, L. Cap tata Group) as influ-
enced by planting date and :ultivar. I. Fresh Mar-
ket HortScience. 38:1349-1 354.

Miguel, L.C.; N.E. Longni cker; Q. Ma; L. Os-
borne and C.A. Atkins (1'98). Branch develop-
ment in Lupinus  angust folius L1 Not all
branches have the same jotential growth rate.
Journal of Experimental Iotany, 49: 547- 553.

Mourao, .M. and P, Hadley (1998). Environ-
mentai control of plant growth development and
yield in broceoli (Brassica oleracea L. var italica
Plenk): crop responses to light regime. Acta Hor-
ticulture (ISHS), 533: 71-78.

Muhammad, Y.; A. Ahmed; N. Nawaz; G.
Sarwar and B. Roidar (2002). Effect of different
sowing dates on the growth and yieid of canola
(Sarson) varieties. Asian Journal of Plant Sci-
ences, 1 (6): 634-635.

Naber, A.C. and L.W. Aarssen (1998). Effects
of shoot apex removal and fruit herbivory on
branching, biomass and reproduction in Verbas-
cum thapsus (Scrophulariaceae). American-
Midland-Naturalist. 140 (1): 42-54.

Snedecor, G.W. and W.G. Cochran (1989). Sta-
tistical Methods. 7% Ed. lowa State. Univ., Press,
iowa, U.S.A.

Trotta, L. and G. Damato (2000). Sowing dates,
age of transplants and yield in three cultivars of
broceoli (Brassica oleracea L. var italica Pienk),
Acta Horticulture (ISHS) 533: 275-283.
Venecez, J.I. And W.L. Aarssen (1998). Effects
of shoot apex removal in lythrum salicaria (Ly-
thraceae); assessing the costs of reproduction and
apical dominance. Annals of Botany Fennici
35:101-111.

Arab Univ. J. Agric. Sci., 15(1), 2007



Lol Claalall slas) dlse
Lal ) Gigad Sl ol
by —alill ¢ el Cpe Aadla
YooV oIV.-VYY a(\) dac. t(\o).ﬂ,a.n

(S sk gl e Oy skl ciles g 421,50 48 ga

[VY]

Tasad sl e Jlaa S =g gl el dgea daal ~ Glasds daaa s = 35 g daal
poen =5 AR —Aagill | jpde = puad (6 dady =481 0 S = yihany b LY

O bl casagly s wdiea JsS Ll
s Joad ilael Sl e S A sl del )
e g il g i) oabad e ke (g i
)y Ayl Slinand) ailly Wl (1Y)
ey by KL sae) ol e 5 s
S B (Gls S el 0y bs JST )l
e ge asie gt e il iy gl lidas (s
UL BV BN P I E S B PR W

Sl Juadl e puaall

e el dygel ol 8 Al o 2y el

Ipd e (e daala 430l LIS] 4a)lall diard)
e pamuge I Ayl Ailan Aagll
SRR (R W PR YL U P P A PO |
e Jp¥ly paiane G0 W) 300 A0l el g
CDlaa a )| Ay { pabgi e JgV1y s
ol it ) il ) gy Gy i) s
sie il Gailly A dlal) dpadiospad el
o Ll e (Gl Gy Gyl Al e

Sl o &) g aad) gl 31 3 pSad
hads (ibhage i 3.4





