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ABSTRACT

The present work was carried out to evaluate, citrus, apple and cantaloupe
flowers in North Sinai as complete previous study concerning almond and peach
orchards. All main fruit and vegetable crops cultivated in North Sinai Governorate.
The areas cultivated with the three fore-mentioned crops as well as the numbers of
flowers per tree/plant and per feddan were calculated.

The results revealed that, blooming period for citrus trees started on
February 25 and finished on April 20, and the blooming peak was found during the
period from Febuary 20-22. The maximum volume of nectar and its amount of solid
compounds were recorded from 12 at noon till 4 p.m.

The blooming period for blooming apple trees began on January 19 and
finished on March 5, and the peak was recorded during the period from February 20-
22. The maximum volume of nectaw was recorded at 4 p.m. The same result was
obtained for the amount of solid compounds.

It was found that, the blooming period for cantaloupe started on February 25
and finished on April 15, with the blooming peak between 25" — 27" of March.
Largest volume of nectar was recorded in flowers picked up during the period from 11
a.m. till 4 p.m. highest amount of solid compounds was recorded at 1 p.m. and its
lowest in the morning.

INTRODUCTION

In a previous search, almond and peaches had been studied as
sources of nectar for honeybeen colonies in North Sinai Governorate. The
present work is a piece of work which complete such study by evaluating the
citrus and apple trees, and the cantaloupe plants during their blooming
periods to supply honeybee colonies with nectar. Such fruit and vegetable
crops, in addition to olive, are considered the principale crops in North Sinai,
which may frequently visit by honeybees for collecting nectar and pollen
grains. Nectar secretion started at the bud stage and another dehiscence
took place during or just after petal opening (Masierowska et al., 1993). The
worker bees frequently visited flowers throughout the day and stayed longer
on flowers which had been un-visited for a while than on a flower which had
been visited recently (Kato, 1988).

The aim of the present work is to complete a previous study by
estimating the volume and concentration of nectar in the flowers of citrus and
apple trees, and cantaloupe plants during the blooming periods to deviate
light to the future of honeybee colonies and their distribution in North Sinai
Governorate.
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MATERIAL AND METHODS

Experiments were conducted during the blooming periods of citrus
and apple orchards and during the blooming period of cantaloupe plants
three citrus orchards, there apple ones and two cantaloupe fields were
selected in Al-Arish locality. From each orchard, 20 trees (either citrus or
apple) of the relatively similar age (5-6 years) were chosen to estimate the
volume of nectar, determine the quantity of solid compounds in the nectar
and its concentration during the day time. All experimental orchards and
fields received similar agriculture practices without using any pesticidal
chemicals.

For obtaining the nectar secretion from the experimental plants and
trees the same procedure previously recorded was applied (El-Bassiouni,
2002). The flowers of each plant species were gathered simultaneously at
seven daily times: 10 and 11 a.m., at 12 noon, 1,2,3 and 4 p.m. during the
flowering peaks periods which last for seven days.

In laboratory, the nectar was sucked from each flower by glass
micropipette, the volume was estimated by a microsyringe and the
concentration of total sugar was determined by refractometer. The solid
compounds in the nectar was calculated according to the nectar volume and
its concentration. The areas cultivated with citrus, apple and cantaloupe were
taken from Al-Arish Agricultural Service, Ministry of Agriculture (2001). The
obtained data were statistically analyzed.

RESULTS AND DISCUSSION

Cultivated area with experimental crops :

Survey was made in Bear EI-Abd, Al-Arish, El-Sheikh Zowayed and
Rafah to account the areas cultivated with citrus trees, apple trees and
cantaloupe plants. The mean number of flowers during the flowering period
for each crop was also calculated. The obtained data are recorded in Tables
(2-4).

In Table (1), 1537 feddans were cultivated with citrus trees in all
experimental localities. The largest area was recorded in Rafah (1070
feddans), followed by Bear EI-Abd (237 feddan) and Al-Arish (169 feddans),
representing 69.62, 15.42 and 10.99% of the total areas cultivated with citrus
trees in North Sinai, respectively. The smallest area (61 feddans, 3.97% of
the total areas) was however, found in El-Sheikh Zowayed. The opposite
was however, true for cantaloup crop. In this case, the largest area (1776
feddans) was recorded in El-Sheikh Zowayed, followed by Al-Arish (1255
fedd.) and Rafah (1040 feddans), representing 39.75, 28.09 and 23.27% of
the total areas cultivated with cantaloupe in North Sinai, respectively. The
smallest area (397 feddans, 8.89% of the total areas) was found in Bean El-
Abd.

In case of apple trees, All of cultivated areas in the experimental
localities were 384 feddans only in the season of 2001 as 151, 141, 81 and
11 feddans, in EI-Sheikh Zowayed, Al-Arish, Rafah and Bear EI-Abd
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respectively. The mean number of flowers per trees, as well as the mean
number of tree per feddan of citrus and apple trees or cantaloupe plants
were counted and the mean number of flowers per feddan was calculated.

Table 1. Cultivated area with citrus, apple and cantaloupe in different
localities of North Sinai.

Areas of Exoerimental Crops

Localities Citrus trees (Feddans)*
Apple trees  Cantaloupe plants

Bear EI-Abd 237 11 397
(15.42) (2.86) (8.89)

Al-Arish 169 141 1255
(10.99) (36.72) (28.09)

El-Sheikh Zowayed 61 151 1776
(3.97) (39.32) (39.75)

Rafah 1070 81 1040
(69.62) (21.09) (23.27)

Total 1537 384 4468

* According to the data recorded by Ministry of Agriculture, Al-Arish (2001).
Data between brackets represent the percentages.

2. Numbers of citrus, apple and cantaloupe flowers :

In case of citrus orchards, each tree contains three main branches,
each has an average number of 251 flowers, with the mean total number of
753 flowers/tree. Taking into consideration the mean number of 160
trees/feddan, the total number of flowers per feddan is about 120480.

In apple orchards, each tree has three main branches, each contains
an average number of 1039 flowers, with the mean total number of 3117
flowers/tree. There are an average of 120 trees/feddan, then the total
number of flowers per feddan averaged approximately 374040.

For cantaloupe, the mean number of the flowers on each plant was
found to be about 30 flowers. Taking into consideration the presence of
approximately 4000 plants/feddan, the total mean number of flowers in one
feddan cultivated with cantaloupe is about 120000.

Therefore the mean number of flowers having nectar in each tested
locality could be calculated for each crop and therefore, the amounts of
nectar in each locality could be easily expected. Such nectar amounts may
gather by bees during blooming periods of the crops.

3. Volumes and properties of nectar picked up from citrus, apple and
cantaloupe flowers :
a. Citrus flowers :

The volumes and properties of nectar taken from the flowers of citrus
in North Sinai was determined during the day times of the flowering period.
The flowering period for this crop started on February 25 and finished, on
April 20. The flowering peak was found during the period from February 20-
22, 2001. During this period, seven inspection times during the day, i.e., 10,
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11 a.m, 12 noon, 1,2,3 and 4 p.m. were made to obtain the volume of nectar
in gathered 100 flowers and the quantity of solid compounds in the nectar
and its concentration were determined. Moreover, the daily mean
temperature and the relative humidity were recorded. The obtained data are
tabulated in Table (2). From this table, it is obvious that the mean volume of
citrus nectar varied during the day. The maximum volume was recorded at
11 a.m, 23, noon, 1,2,3 and 4 p.m., being 93.33, 100.00, 80.00, 86.67,
100.00 and 86.67 mms3/100 citrus flowers, with no significant difference
between these means. The L.S.D. value emphasize the obtained results.
The minimum nectar volume was, however, obtained in the morning; at 10
a.m. (53.33 mm3/100 flowers), which differed significantly from the other
means obtained at any day time (Table 2). The same trend could be applied
for the amounts of solid compounds in the citrus nectar, being high at late
morning (11 a.m.), atnoon and from 2 to 4 p.m. (17.10, 19.40, 17.23,
18.63 and 17.23 mg/100 flowers, respectively with no significant difference
between them). The low quantity of solid compounds in the nectar was
recorded in the morning at 10 a.m. where 10.20 mg/100 flowers were
obtained. However, an intermediate amount of these compound (14.20
mg/100 flowers) was obtained just afternoon (at 1 p.m.).

The concentration of the nectar was determined during the day
times, ranging between 17.83% at 1 p.m. and 20.17% at 4 p.m. with no
significant difference between both means.

Correlation coefficients were calculated. The obtained data show that
the correlation between the relative humidity, from one hand and volume and
concentration of nectar during the day times, from the other hand, was found
to be negative but insignificant, being —0.1249 and —0.4402, respectively.
Same trend could be applied for the correlation between mean temperature
and concentration of the citrus nectar (-0.1674), but the correlation between
temperature and nectar volume during the day time was insignificant positive
(0.2831).

Table (2): Volume and properties of nectar picked up from flowers of
Ctirus in Northern Sinai during the day periods (flowering
peaks during March 20-22).

: Volume of ntity of soli Mean .
_Time tF’f nc:egta;3 irc1) Qt:lg%;gyugdzc;nd Concentration Teri%e- rll?elgt(;\/te
dul:}ﬁgetﬁelogay 100 flowers nectar of 100 of nectar (%) rature u?;/:))l Y
(mm3) flowers (mg) (°C)
10 a.m. 53.33 10.20+1.77 19.17 17.3 75
11 93.33 17.10+8.28 18.50 17.4 74.3
12 100.00 19.40+5.09 19.5 18.4 71.3
1p.m. 80.00 14.20+3.05 17.83 19.0 69.6
2 86.67 17.23+5.10 19.83 19.2 66.3
3 100.00 18.63+5.16 18.67 18.2 68.6
4 86.67 17.23+4.12 20.17 17.4 71.3
Mean £SE 85.71 16.28 19.09
F-value 3.35* 4.98 0.99
L.SD at 0.05 21.00 2.45 -
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b. Apple flowers :

Volumes and properties of nectar taken from the flowers of apple in
North Sinai was determined during the day times of the flowering period. The
flowering period for this fruit crop started on January 19 and finished on
March 5. The blooming peak was found during the period from February 20-
22, 2001. During this period seven inspection times during the day, i.e., 10,
11 a.m., 12 at noon, 1, 2, 3 and 4 p.m. were made to obtain the volume of
nectar in 100 gathered flowers and the quantity of solid compounds in the
nectar and its concentration were determined. Moreover, the daily mean
temperature and the relative humidity were recorded. The obtained data are
talbulated in Table (3).

Data in table (3), indicated that the mean volume of apple nectar
varied during the day. The maximum volume was recorded at 4 p.m. (144
mm3/100 apple flowers), followed by that of flowers picked up either in the
morning (at 10 and 11 a.m., being 108.33 mm3/100 flowers in both cases) or
after noon (at 2 and 3 p.m., being 116.67 mm3/100 flowers in both cases),
and the minimum was, however, obtained at noon and at 1 p.m., when 91.67
mm3/100 flowers were recorded in both cases.

L.S.D. value (13.91) emphasizes the obtained results (Table 3). The
same trend could be applied for the amounts of solid compounds in the apple
nectar. By applying the L.S.D. value (4.19), the quantity of solid compounds
in the apple flowers could be arranged descendingly into the following three
groups:

- First group contained flowers picked up at 2,3 and 4 p.m. (26.00, 25.75 and
30.00 mg/100 flowers, respectively).

- Second group included flowers picked up at 10 and 11 a.m. and 2 p.m.
(22.91, 23.75 and 26.00 mg/100 flowers, respectively).

- Third group contained flowers taken at 10 and 11 a.m., at noon, and at 1
p.m. (22.91, 23.75, 20.91 and 20.25 mg/100 flowers, respectively).

This means that the highest amount of apple nectar with highest
quantity of solid compounds were found in the flowers, visited by honeybee
worker at late afternoon.

On the other hand the highest concentration of nectar (23.33%) was
recorded at noon and the lowest was, however recorded at late afternoon (at
3 and 4 p.m.). An intermediate concentrations of nectar were recorded at the
other times, either in the morning or at early afternoon (Table 3).

Correlation coefficients between the volume and concentration of
apple nectar from one hand and the mean temperature and relative humidity
during the day times from the other hand were estimated and the obtained
results could be summarized as follows : There was a positive and
insignificant correlation between the mean temperature and concentration of
nectar in the flower (0.2913), while this correlation was negative and
significant in case of volume of nectar (-0.2094). The relative humidity
affected significantly the volume and concentration of necatr. However this
effect was found to be positive in case of volume and negative in case of
concentration, where the correlation coefficients were 0.8904 and —0.8285,
respectively.
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In the available literature, the nectar secretion in 10 cultivars of apple trees
ranged from 0.29 to 1.39 mg/flower and the sugar concentration from 33.9 to
49.2% (Szklanowska, 1987). Later on the same author reported that nectar
secretion varied from 28.9 mg/10 flowers in Gorgeous apple to only 6.5
mg/10 flowers in John Dowine apple. The average nectar sugar
concentration varied from 51.7% in Lady North Cliffe to 33.9% in M. zumi
var. calocarpa (Szklanowska, 1989). According to Abrol (1990), the volume
of nectar secreted by flowers of some apple cultivars ranged between 0.05
and 0.68 pl/flower per day. Sugar concentration in nectar was varied from, 20
to 45%, while the weight of sugar secreted per day ranged between 0.0189
and 0.2060 mg/flower.

c) Cantaloupe flowers :

Volume and properties of nectar taken from the flowers of
cantaloupe in North Sinai was determined during the day times of the
flowering period. The flowering period for this vegetable crop started from
February 25 till April 15. The flowering was found to be during the period
peak was found during the period from March 25-27, 2001. During this
period seven inspection times during the day, i.e., 10, 11 a.m., 12 at noon,
1,2,3 and 4 p.m. were made t obtain the volume of nectar in gathered 100
flowers and the quantity of solid compounds in the nectar and its
concentration were determined. Moreover, the daily mean temperature and
relative humidity were recorded. The obtained data are tabulated in (Table
4).

Table (3): Volume and properties of nectar picked up from flowers of
Apple in Northern Sinai during the day periods (flowering
peaks during February 20-22).

Time of \fggg reiﬁf Q(;?:S%%i(md Concentrat- T'!;?)Te- Relative

inspection ion of nectar humidit
during the day 10%2%\/3")&3 rf]|i 352:502;3)0 (%) r?ﬁgr)e (%) g
10 a.m. 108.33 22.91+4.20 21 15.6 57.6
11 108.33 23.75+5.55 21.67 16.9 52.3
12 91.67 20.91+6.44 23.33 18.1 52.6
1p.m. 91.67 20.25+8.22 22.00 18.6 53.3
2 116.67 26.00+5.79 21.33 18.9 55.3
3 116.67 25.75+£11.13 20.67 184 57.3
4 144.00 30.00£4.08 20.00 17.1 64.6
Mean £SE 111.0480 24.22 21.429
F-value 9.55 6.25 7.29
L.SD at 13.91 4.19 1.15
0.05

Data in table (4), indicated that the mean volume of cantaloupe
nectar varied during the day. The largest volume was recorded from 11 a.m.
till the late afternoon (at 4 a.m.) and 1 p.m., and the smallest was, however
obtained at 10 a.m. The L.S.D. value (20.95) emphasizes the obtained
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results (Table 4). The same trend could be applied for the amounts of solid
compounds in the cantaloupe nectar being high at 1 p.m. and low in the
morning at 10 a.m. The opposite was, however, true for the concentration of
nectar; the highest was at 10 and 11 a.m., which the minimum was during
the period extending from 12 noon to 2 p.m. (Table 4).

Table 4. Volume and properties of nectar picked up from flowers of
Cantaloupe in Northern Sinai during the day periods (flowering
peaks during March 25.27).

' Volume ngntity of Mean .

. Time Qf of nectar solid com- .Concentrat- Tempe- Relgt[ve

|r!spect|on in 100 pounds in ion of nectar rature umidity
during theday  flowers nectar of 100 (%) C) (%)

(mm3) flowers (mg)

10 a.m. 53.33 23.26£4.01 43.67 17.0 67.3
11 93.33 33.90£7.01 42.33 18.0 65.6
12 100.00 32.30£10.25 40.83 19.1 62.3
1p.m. 80.00 38.06£3.65 40.83 194 61.6
2 86.67 35.60£6.58 39.17 19.8 62.3
3 100 34.46£3.21 41.00 20.1 64
4 86.67 34.50£9.79 42.17 194 69
Mean £SE 85.714 33.15 41.857
F-value 5.88 9.97 13.24
L.SD at 0.05 20.95 2.31 1.756

Positive and significant correlation was noticed between the mean
temperature and nectar volume (0.6939), while the correlation between the
temperature degrees and nectar concentration was negative and significant
(-0.8131). Contradicting correlation was obtained for the relative humidity in
relation to the volume and concentration of nectar; negative correlation was
found between the humidity percentages during the day and the nectar
volume (-0.3760), while positive and significant correlation (0.7759) was
obtained between relative humidities and nectar concentrations in
cantaloupe flowers.

Generally, almond, peaches, citrus and apple orchards as fruit crops,
as well as cantaloupe as vegetable crop are considered as the main crops
which are cultivated in North Sinai Governorate. At the same time these
crops are rich in nectar; the main source of food for honeybees during the
blooming periods. Therefore, it is advisable to increase the number of
honeybee colonies in areas cultivated with these crops in North Sinai to
obtain honeybee products and to raise the crop yields.
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