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Abstract: Field experiment was conducted in 2011-2012 to study the impact of genotype, planting date, and 
inflorescence type on bee abundance and seed production of broccoli in Ismailia Governorate. The abundance of two 
selected bee species, Apis mellifera L. and Colletes lacunatus Dours was estimated on two cultivars of broccoli, Sultan 
and Marathon in two different planting dates and two types of inflorescences (primary and secondary). Results indicated 
that both A. mellifera and C. lacunatus significantly increased the pollination percentage. Bee abundance was 
significantly at the maximum level at 11.00 am-1.00 pm, all over the weeks of observation, followed by the previous 
time of observation, at 9.00-11.00 am, then decreased significantly at 1.00-3.00 pm to reach the lowest abundance 3.00-
5.00 pm. Also, results indicated that C. lacunatus was the dominant pollinator and had more intensity visitation than A.  
mellifera on the both cultivars. Generally, Marathon tends to give more fruit number and weight and accordingly more 
seeds of light weight. On the other hand, Sultan has a tendency to give less seed number of heavier weight. The primary 
inflorescence gave less number of flowers and consequently less number of fruits than secondary inflorescence, but 
those fewer fruits gave less number of seeds with heavier weight. The effect of planting density on seed production was 
due to differences in number and destination of transported pollen grains. Planting date showed a profound influence on 
the potential of seed yield. This study demonstrated that bee pollination could significantly improve both the yield and 
the quality of seeds in broccoli under Ismailia conditions. 
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INTRODUCTION 

As a result of cross pollination by bees, hybrid 
effects induce several favorable qualitative and 
quantitative changes in the economic and biological 
aspects of the plants. It can stimulate germination of 
pollen on stigma of flower, increase number and size of 
seeds and yield of crops, increase fruit set and finally 
reduce fruit drop. Interaction of wild pollinators and 
honeybees seems to enhance yield (Greenleaf and 
Kremen, 2006a). The domesticated honeybee, A. 
mellifera L. has been utilized to provide managed 
pollination systems, but for many crops, honeybees are 
either not effective or are suboptimal pollinator 
(Westerkamp, 1991). Pollination services provided by 
wild biodiversity may be of key importance (Klein et 
al., 2003).  

Cultivated species of Brassica are very attractive to 
insects especially honeybees. Flies (Syrphidae, 
Calliphorinae, Muscidae) and small beetles are 
occasional visitors (Free and Williams, 1973). Honey 
bees were the most frequent visitors on kale (Brassica 
oleracea var. acephala L.) compared to bumble bees 
(mainly Bambus terrestris (L.), B. lapidaries (L.) and 
other wild bees (Mesquida, 1978).  

The impact of  honeybee pollination on the seed 
production of the three Brassica vegetables, Brassica 
oleacea var. italica, B. rapa pekinensis and B. oleracea 
var. gongylodes, and the pollination behaviour of A. 
mellifera was studied by Sushil et al. (2013) who found 
that honeybees played an important role in enhancing 
the seed production of all the crops under study. 
Honeybee pollination was also found to inflict 
maximum impact on the seed production of broccoli, 
with an increase in seed yield. Foraging activity of the 
honeybees A. cerana and A. mellifera significantly 

increased the percent pollination (siliqua set) (Devkota 
et al., 2003). 

The present investigation was undertaken to study 
the effect of two cultivars of broccoli, planting date, and 
inflorescence type on attracting bee pollinators, as well 
as their impact on seed production and yield 
components of broccoli.  

 
MATERIALS AND METHODS 

Plant material and growth conditions: 
Field experiment was conducted at the Experimental 

Research Farm, Faculty of Agriculture, Suez Canal 
University, Ismailia, Egypt during the period from 
autumn of 2011 till spring of 2012. The experimental 
area of about one feddan (feddan = 4200 m2) was 
prepared three months before transplanting. The 
experiment was designed in a randomized complete 
block design with three replicates of each treatment. The 
studied broccoli cultivars were Sultan” (As grow Seed 
Company, USA), and “Marathon” (Sakata Seed America 
Inc., USA). Seeds of broccoli genotype were sown in 
209-cell Styrofoam trays under greenhouse conditions. 
After emerging, Broccoli seedlings, four weeks old, were 
transplanted in the field, from the end of November 2011 
to the end of May, 2012. The experiment included two 
planting densities (4200 and 8400 plants per feddan), 
two planting dates; early (mid-October) and late (end of 
October) and tow type of inflorescences (primary and 
secondary).  

The primary heads started to be formed after 3 
months of planting, and then needed to about 3-4 weeks 
to turn into primary inflorescences. To get the secondary 
inflorescences; some of the primary heads were cut and 
needed to about 1-2 weeks to form the newly heads and 
about 5 days to be turned into secondary inflorescences. 
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Abundance of bee pollinators:  
The foraging activity of the both selected bees, Apis 

mellifera and Colletes lacunatus on broccoli 
inflorescences was observed once every week starting 
after 5% flowering (7-8 weeks after transplanting) till 
the final session, throughout four time intervals of the 
day; 9.00-11.00 am, 11.00 am-1.00 pm, 1.00-3.00 pm 
and 3.00-5.00 pm. Observation time of visiting 
pollinators was about five minutes for each time interval 
in each treatment selected randomly at one square 
meter. The numbers of visiting bees of each species 
were counted using electronic stopwatch, voice recorder 
and digital video camera. 

Broccoli seed productivity: 
  Several parameters were measured to determine the 

effect of genotype, planting date, inflorescence type and 
plant density on broccoli seed production. Fruit numbers 
per plant, weight of 100 fruits and weight of 100 seeds 
were recorded. Seeds counting and weighing (using a 
digital scale) were carried out after harvest. Seeds were 
collected in maturation phase when the silique fruits 
were completely dry. 

Statistical analysis: 
Data obtained from bees foraging activities, 

quantitative and qualitative parameters were statistically 
analyzed through ANOVA. When F-test was 
significant, means were separated using Duncan's test at 
the 0.05 level of significance. 

RESULTS 
Effect on bee abundance: 

Comparative abundance of the two selected 
pollinators indicated that C. lacunatus bees was the 

predominant pollinator, with averages of 2.68 and 2.86 
bees/5 min on early and late plantings of Marathon 
cultivar, respectively. The corresponding figures were 
1.88 and 2.64 bees/5 min. on early and late plantings of 
Sultan cultivar.  

On the other hand, A. mellifera was represented by 
the averages of 2.14 and 1.97 on early and late plantings 
of Marathon cultivar, opposed to 2.61 and 2.4 bees/5 
min on early and late plantings of Sultan cultivar, 
respectively (Table 1).  

Results in Table (2) indicated that the secondary 
inflorescences were more attractive to both bee species 
than the primary one. The intensity of bee visitors on 
secondary inflorescences being represented by 2.58 and 
2.66 bees/5 min on early and late plantings of Marathon 
cultivars, and 2.61 and 2.83 bees/5 min on early and late 
planting dates of Sultan cultivars, respectively. While, 
the respective averages of the intensity of both bee 
species on primary inflorescences were 2.25 and 2.17 
bees/ 5 min on early and late plantings of Marathon 
cultivar, opposed to 1.88 and 2.21 on early and late 
plantings of Sultan cultivars (Table 2). 

Also, all over the observed weeks, the second week 
of each treatment showed the most abundance of bees in 
both cultivars and also in both planting dates, with 
respective averages of 2.73 and 2.59 bees/5 min on 
early and late planting Marathon cultivar, opposed to 
the representing figures of 2.06 and 2.78 bees/5 min for 
Sultan cultivars. However, in early planting Sultan 
cultivar, the highest number of bee visitations (2.73 bees 
/5 min) was recorded in the fourth week (Table 2). 

 
Table (1): Effects of cultivar and planting date on the abundance of bee species visiting broccoli flowers 

 
 

 
Bee species 

Cultivars and Planting Date 

Marathon Sultan 

Early 
Planting Date 

Late 
Planting Date 

Early 
Planting Date 

Late 
Planting Date 

C. lacunatus 2.68  a 2.86  a 1.88  b 2.64  a 

A. mellifera 2.14  b 1.97  b 2.61  a 2.4   b 

 
Table (2): Comparative effects between cultivar and planting date, inflorescence type, bee species, weeks, and time of 

observation on bee abundance on broccoli 

 
 

Factor 

Cultivars and Planting Date 

Marathon Sultan 

Early 
Planting Date 

Late 
Planting Date 

Early 
Planting Date 

Late 
Planting Date 

Weeks of 
Observation 

W1 2.28  b 2.5   a 1.81  d 2.31  b 
W2 2.73  a 2.59  a 2.06  c 2.78  a 
W3 2.28  b 2.52  a 2.42  b 2.36  b 
W4 2.33  b 2.05  b 2.73  a 2.70  a 
W5 2.44  b - 2.53  ab 2.44  b 
W6 - - 1.92  cd - 

Inflorescences 
type 

Primary 2.25  b 2.17  b 1.88  b 2.21  b 
secondary 2.58  a 2.66  a 2.61  a 2.83  a 

Times of 
Observation 

9.00-11.00 am 2.98  b 3.03  b 2.61  b 3.14  a 
11.00 am-1.00 pm 3.34  a 3.38  a 3.01  a 3.34  a 
1.00-3.00 pm 2.24  c 2.20  c 2.21  c 2.46  b 
3.00-5.00 pm 1.1   d 1.05  d 1.15  d 1.14  c 
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Observations also showed that bee abundance 
reached its maximum during the mid day at 11.00 am - 
1.00 pm, compared to the rest intervals, with averages 
of 3.34 and 3.38 bees/5 min on early and late plantings 
of Marathon cultivar and 3.01 and 3.34 bees/5 min. on 
early and late plantings of Sultan cultivar, respectively. 

The bee visitation in the morning at 9.00-11.00 am 
ranked secondary with respective averages of 2.98, and 
3.30 bees/5 min. on early and late plantings of Marathon 
cultivar, opposed to respective count of 2.61 and 3.14 
bees/5 min in Sultan cultivar. However, bee visitation 
decreased significantly at the other two time intervals 
through the observation day (Table 2). 

Data presented in Table (3) revealed highly 
significant effects on bee  abundance were existence for 
each single factor, as the effect of different observed 
weeks, the four times of observations, the two species of 
bees and the two kinds of inflorescences on different 
planting dates and cultivars. 

Also, there are highly significant interaction effects 
of each two factors on bee abundance such as the 
interaction between weeks of observation and kind of 
inflorescences, as well as between weeks and bee 
species. However, no significant differences were 
observed at the cases of the interactions between other 
studied factors (Table 3). 

Concerning the interaction between three studying 
factors, there was a highly significant difference 
between different weeks of observation, the two types 
of inflorescences and the two species of bees. While 
there were no significant differences between different 
weeks of observation, both types of inflorescences and 
the four times of observation, as well as between both 
types of inflorescences, both species of bees and the 
four times of observations.  

In respect of the interaction between four factors, 
there were no significant differences between different 
weeks of observation, both types of inflorescences, both 
species of bees and the four time intervals (Table 3). 

 
Table (3): The interaction effects between inflorescence type, bee species, weeks, and time of observation of broccoli  

Factor 
Marathon Sultan 

Early 
Planting Date 

Late 
Planting Date 

Early 
Planting Date 

Late 
Planting Date 

Weeks *** *** *** *** 
Inflorescence *** *** *** *** 
Weeks* Inflorescence                   ** *** ns *** 
Bee species *** *** *** ** 
Weeks*Bee species                 *** *** *** *** 
Inflorescence*Bee species ns * ns ns 
Weeks* Inflorescence*Bee species         ** *** *** *** 
Time *** *** *** *** 
Weeks*Time                       ns * *** ** 
Inflorescence*Time                       ** *** * ns 
Weeks*Inflorescence*Time                ns ** ns ns 
Bee species*Time                  ns ns *** ns 
Weeks*Bee species*Time            ns ns *** ** 
Inflorescence*Bee species*Time ns ** ns ns 
Weeks*Inflorescence*Bee species*Time * ns ns ns 

 
Effect on broccoli seed productivity: 

Data presented in Table (4) showed the main effect 
of genotype, planting date, inflorescence type and plant 
density on broccoli fruit and seed production. Results 
indicated significant affect of genotype on the most of 
the studied traits. Genotype Marathon showed 
significantly higher number and 100 fruits weight than 
Sultan. However, both genotypes showed insignificant 
differences concerning seed weight although Sultan 
genotype showed higher weight by 45% (Table 4). 

Planting date only affected the weight of broccoli 
fruits since the early planting date showed higher weight 
when compared with late planting date. On the other 
hand, both fruit number and seed weight was not 
significantly affected by planting date. The obtained 
results of early planting gave higher fruit number while 
late planting gave higher seed weight (Table 4).  

Broccoli main heads (flowers) were left to produce 
raceme inflorescence (primary) while the other group of 
plants was harvested. Harvesting promote the plants to 
produce secondary inflorescences from axillary floral 

buds. The inflorescence type significantly affected the 
number and weight of silique fruits. The secondary 
inflorescence gave both higher number and weight of 
fruits than primary inflorescence. There was no 
significant difference concerning the seed weight, 
however primary inflorescence gave relatively higher 
seed weight (Table 4).  

The variation on planting density did not have 
significant effect on the broccoli seed production. 
However, the low number of broccoli plants in unit area 
that was associated with the low number of planting 
population gave higher number and weight of broccoli 
fruits while increasing the plants in unit area gave 
higher seed weight (Table 4). 

Table (5) representing the interaction effect 
between different factors under study and the number of 
broccoli fruits. Results suggested that the highest fruit 
number was obtained when genotype Marathon was 
used with secondary inflorescence in the first (early) 
planting date and high plant population (812.25 
silique/plant).  
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Table (4): The main effect of genotype, planting date, inflorescence type and plant density on broccoli fruit and seed 
production 

Factor Fruit Number 100 Fruits Weight (g.) 
100 Seeds Weight 

(g.) 

Genotype 
Sultan 525.22 b 9.02 b 0.82 a 

Marathon 666.12 a 9.90 a 0.45 a 

Planting Date 
Early 607.94 a 9.04 b 0.47 a 

Late 583.44 a 9.88 a 0.81 a 

Inflorescence Type 
Primary 510.66 b 8.80 b 0.75 a 

Secondary 680.72 a 10.12 a 0.52 a 

Plant Density 
High 583.44 a 9.10 a 0.71 a 

Low 607.94 a 9.82 a 0.57 a 

 
 
Table (5): The interaction effect between genotype, planting date, inflorescence type and plant density on broccoli fruit 

number 

 
Genotype 

Sultan Marathon 

Inflorescence Type Plant Density 
Early Planting 

Date 
Late Planting 

Date 
Early Planting 

Date 
Late Planting 

Date 

Primary 
High 406.50 hi 395.5 i 495 fghi 621.25 cde 

Low 517.25 efgh 458.75 ghi 626.75 bcde 564.25 defg 

Secondary 
High 637 bcde 552.5 defg 812.25 a 747.50 ab 

Low 644.5 bcd 589.75 def 724.25 abc 738 abc 

 
Table (6) representing the interaction effect 

between different factors under study and the weight of 
broccoli fruits. Results suggested that the highest fruit 
weight was obtained when genotype Marathon was 
used with secondary inflorescence in the first (early) 
planting date and high plant population (11.48 
gram/100 silique).  

Table (7) representing the interaction effect 
between different factors under study and the weight of 
broccoli seed. Results suggested that the highest seed 
weight was obtained when genotype Sultan was used 

with primary inflorescence in the second (late) planting 
date and high plant population (2.35 gram/100 seed). 

Statistical analysis in Table (8) showed 
significance level of main and interaction effect 
between genotype, planting date, inflorescence type 
and plant density on broccoli fruit and seed production. 
Data indicated that the effect of each factor was 
statistically isolated from other factors which showed 
that genotypes and inflorescences type significantly 
affected most of the studied fruits and seeds traits, 
while all interactions between different factors had no 
significant differences (Table 8). 

 
Table (6): The interaction effect between genotype, planting date, inflorescence type and plant density on broccoli 100 

fruits weight (g.) 

 
Genotype 

Sultan Marathon 

Inflorescence Type Plant Density 
Early Planting 

Date 
Late Planting 

Date 
Early Planting 

Date 
Late Planting 

Date 

Primary 
High 6.25 d 9.5 abc 6.88 cd 9.3 abc 

Low 7.93 bcd 9.45 abc 11.23 a 9.88 ab 

Secondary 
High 9.43 abc 9.6 ab 11.48 a 10.35 ab 

Low 10 ab 10.03 ab 9.13 abc 10.95 a 
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Table (7): The interaction effect between genotype, planting date, inflorescence type and plant density on broccoli 100 
seeds weight (g.) 

 
Genotype 

Sultan Marathon 

Inflorescence Type Plant Density 
Early Planting 

Date 
Late Planting 

Date 
Early Planting 

Date 
Late Planting 

Date 

Primary 
High 0.3 b 2.35 a 0.38 b 0.4 b 

Low 0.35 b 1.38 ab 0.43 b 0.45 b 

Secondary 
High 0.8 b 0.48 b 0.53 b 0.45 b 

Low 0.48 b 0.45 b 0.48 b 0.53 b 

 
 
Table (8): The significance level of main and interaction effect between genotype, planting date, inflorescence type and 

plant density on broccoli fruit and seed production 

Factor Fruit Number 100 Fruits Weight 100 Seeds Weight 

Genotype (G) *** * ns 

Planting Date (D) ns * ns 

Inflorescence Type (I) *** ** ns 

Plant Density ( P) ns ns ns 

G x D ns ns ns 

G x I ns ns ns 

D x I ns ns * 

G x P ns ns ns 

D x P ns ns ns 

I x P ns * ns 

G x D x I ns ns * 

G x D x P ns ns ns 

G x I x P ns ns ns 

D x I x P * * ns 

G x D x I x P ns ns ns 

 
DISCUSSION 

The results of comparative and interaction studies 
between all factors affecting the bees visitation, showed 
that C. lacunatus was the dominant pollinator and had 
more intensity visitation than A. mellifera on the both 
cultivars, Marathon and Sultan at the early and late 
planting dates, except at the early planting date of 
Sultan cultivar. 

Results were in agreement with Hussein and Abdel-
Aal (1982) who mentioned that honeybee pollination 
was limited for radish, wormwood, carrot and grasses. 
Also, Robertson (1922) found that wild bees were more 
efficient pollinators than the honey bees since they visit 
more flowers per unit of time. 

Additional experiments showed that single flower 
visits from rare solitary species led to higher fruit set 
than with abundant social species (Klein et al., 2003), 
while Garibaldi et al. (2013) found universally positive 
associations of fruit set with flower visitation by wild 
insects in 41 crop systems worldwide. In contrast, fruit 

set increased significantly with flower visitation by 
honey bees in only 14% of the systems surveyed.  

However, more studies still needed on the role of 
wild bee pollination of different crops which can be a 
good alternative of honey bee pollination (Greenleaf 
and Kremen, 2006b). However, the contribution of wild 
bees remains unmeasured for many crops. Klein et al. 
(2003) mentioned that for nine crops, empirical studies 
showed evidence that wild pollinators contributed to 
successful pollination without similar evidence for 
honeybees, and for six (atemoya, cocoa, fig, passion 
fruit, oil palm and sapodilla) of these nine crops 
honeybees were not mentioned as pollinators. 

Also results indicated that the abundance of both 
bees was more on the secondary inflorescences in the 
both cultivars, Marathon and Sultan in both planting 
dates. That may be due to the abundance of the flowers 
of the secondary inflorescences, which had more 
branches and flowers than primary ones. Concerning 
times of observation, the intensity of visitation of both 
bee species was at the maximum number at 11.00 am – 
1.00 pm all over the observed weeks and at both 
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cultivars and planting dates, followed by the time at 
9.00 - 11.00 am with significant differences. These 
results are in agreement with Verma and Partap (2010), 
Verma, and Phogat (1994), Verma, and Joshi (1983) 
who found that peak foraging activity of A. cerana on 
cauliflower and cabbage was between 11.00 am and 
13.00 pm for each crop.  

Results in Tables (4 – 8) revealed that broccoli 
plants that exposed to insect visits had a significant 
quantity and quality yield. Although some crops such as 
sesame can produce seeds without bee pollination, 
presence of pollinators is important to increase yields, 
and hence, food security and income. Similarly, bee 
pollination is essential for reproduction in the other 
(cross pollinated crops). In the present study, there was 
a significant increase in the quantity and quality of 
parameters in all treatments of opened pollination field.  

Generally, Marathon genotype tends to give more 
fruit number and weight, and accordingly more seeds of 
light weight. On the other hand, Sultan genotype has a 
tendency to give less seed number of heavier weight. 
The performance of both genotypes included in this 
study was in the same line with their performance in 
previous studies (Abd El-Hamed and Elwan, 2010; 
Elwan and Abd El-Hamed, 2011). The effect of 
inflorescence on seed production has been studied by 
Wyatt (1982), who reported that inflorescence 
architecture can have direct physical effect on the rate 
and pattern of pollen movement with plant populations 
(Wyatt, 1982).  

The obtained results concerning the effect of 
inflorescence type was logic and expected to some 
extent. The primary inflorescence gave less number of 
flowers and consequently less number of fruits than 
secondary inflorescence but those fewer fruits will gave 
less number of seeds with heavier weight. The effect of 
planting population on seed production has been 
reported in soybean (Weber et al., 1966; Ethredge et al., 
1989) and bean (Crothers and Westermann, 1976). Our 
results concerning the effect of plant spacing on seed 
yield were also in constancy with previous results in 
soybean (Lehman and Lambert, 1960).   

Planting date can have a profound influence on the 
potential of seed yield. It affects stand density, seedling 
development, weeds pressure, and eventually, yields. 
The effect of planting date on seed yield has been 
reported in Canola (Johnson et al., 1995; Ozer, 2003; 
Kirkland and Johnson, 2000), soybean (DeBruin and 
Pedersen, 2008), Brassica napus (Degenhardt and 
Kondra, 1981) and sunflower (Alessi et al., 1977). 

The yield of rapeseed and mustard were doubled 
through pollination by insects. Pollinators not only 
enhance the yield of the crop but also contribute to 
uniform and early pod setting. Therefore, planned 
honeybee pollination could result in increased 
productivity and improvement in other parameters 
through the process of heterosis (Abrol, 2007a, b). 
Many cruciferous and leguminous flowers are unable to 
be fertilized by their own pollen and require pollen from 
another flower of the same species (cross-pollination). 
Cross-pollination was found to improve seed production 
even in self-fertile crops (Sihag, 1986, 1988). 

The study indicated that both A. cerana and A. 
mellifera significantly increased the percent pollination 
(silique set) (Devkota et al., 2003). A. cerana 
pollination contributed in 480.11 and 24.21% increase 
in seed set per silique and naturally pollinated plants, 
whereas the percent increase in the seeds set per silique 
caused by A. mellifera pollination were 479.32 and 
24.15% and naturally pollinated, respectively. 
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 فىونوع النورات على نشاط النحل وإنتاج البذور  ،كثافة النباتاتوالزراعة،  میعادور التركیب الوراثى، یأثت

 محصول البروكلى

  ١، منال مسعود سالم مسعود١كریمان محمود محمد ،٢خالد السید عبد الحمید ،١سلیمان محمد كامل

  مصر  - الاسماعیلیة  –جامعة قناة السویس  –كلیة الزراعة  –قسم وقایة النبات ١
  مصر - الاسماعیلیة  –جامعة قناة السویس  –كلیة الزراعة  –قسم البساتین ٢

  
میعاد الزراعة مع  تـأثیر دراسة لىإضافة بالإ. معرفة تأثیر أنواع النحل المختلفة علي كمیة وجودة محصول البروكليلي إتھدف الدراسة 

الثانویة لكل من الصنفین  النورةوولیة عداد النحل الزائرة لكل من النورة الأأدراسة  خیراًأو .صنفین مختلفین من البروكلي وھما سلطان وماراثون
 مستخدمة ،٢٠١٢حتي نھایة ربیع  ٢٠١١جامعة قناة السویس في الفترة من بدایة خریف  - ذا البحث في مزرعة كلیة الزراعة إجراء ھتم . السابقین

زھار البروكلي خلال فترة التزھیر والتي یكون أالتعداد العالي التي تزور وي ذ النحلمن نوعین  ختیارإھذا وقد تم  .العشوائیة الكاملة اتعانظام القط
زھار أتم تسجیل نوعین من النحل وھما نحل العسل ونحل الكولیتس التي تزور : رت الدراسة النتائج التالیةوقد أظھ. لھا عائد ملحوظ علي إنتاج البذور

قل من نشاط النحل أنشاط نحل العسل علي النورات الأولیة كان  .البروكلي علي طول فترة التزھیر للصنفین السابقین في میعادي الزراعة المختلفین
علي في فترات النشاط علي النورات أن نشاط نحل الكولیتس كان أكما . نھایة الموسم يسبوع الثالث حتالنشاط یقل من الأ أعلي النورات الثانویة وبد

لي الواحدة بعد الظھر في حین یقل النشاط في إعلى نشاط لنوعي النحل في الفترة من الحادیة عشر قبل الظھر أوكان  النوارت الأولیةب مقارنةالثانویة 
ن أیضا أالدراسة  أظھرت. لي الخامسة بعد الظھرإخیرة من الثالثة قل معدلاتھ في الفترة الألي الثالثة بعد الظھر لیصل لأإالفترة التالیة من الواحدة 

علي عدد من الثمار كان في الصنف ماراثون للنورة الثانویة في أن أن ثر علي عدد الثمار، حیث تبیؤوالتي ت ھناك تداخل بین العوامل المختلفة للتجربة
 .نتاج البذور في الصنف مارثون للنورة الثانویة التي تم زراعتھا في میعاد الزراعة الأولإعلي معدل في أن أأظھرت التجربة . میعاد الزراعة المبكر

ن كلا أأكدت النتائج علي  .ولیة التي تم زراعتھا في میعاد الزراعة الثانيان للنورة الأنتاج البذور في الصنف سلطإعلي معدل في أن أأظھرت التجربة 
ر العدد الكافي من أنواع النحل یوفي النھایة یجب توف. علي كمیة بذور نبات البروكلياً معنویاً لھما تأثیر) نحل الكولیتس - نحل العسل(النوعین 

من نبات البروكلي وذلك خلال فترة الربیع بصفة عامة وھي الفترة التي تزھر فیھا الأصناف سواء في  المختلفة لكي یتم إنتاج أقصي معدل للبذور
  .و میعاد زراعة متأخرأمیعاد زراعة مبكر 


