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ABSTRACT 

The behavior of bee foragers and the response to sequential 
increase of honeybee visits/ flower of apple and almond cultivars on 
fruit set and fruit characteristics was investigated. Experiments were 
conducted at the orchard of Agriculture Development Systems, at 
Elkanater Research Station, during 2006 & 2007 for apple and 2007 & 
2008 for almond. 

In apple, the number of honeybee foragers was significantly 
higher on Dorsett Golden than Anna cultivar and reached a peak at 11 
a.m. Nectar gathering was much more on Anna and reached a peak at 2 
p.m. while, pollen gathering from Dorsett Golden peaked at 11 a.m.  

Bee foragers expressed significant benefit to apple cultivars on 
final fruit set as well as on fruit characteristics; fruit weight, volume, 
length, diameter and T.S.S. Increasing honey bee visits/ flower 
improved fruit quality through decreasing fruit firmness. 

In almond, the number of honeybee foragers was significantly 
higher on Mission cultivar and peaked at 1 p.m. Significant pollen 
gathering was found on Mission and Ne plus ultra cultivars and 
reached a peak at 10 a.m. while nectar gathering was significantly 
more on Non pariel and Peerless cultivars at a peak time of 1 p.m. 

The relationship between the foraging activity of honeybees in 
cross-pollinated flowers of almond cultivars and both fruit set and the 
main fruit characteristics (final fruit set, weight in-shell, kernel weight) 
was significantly positive, while this relationship was significantly 
negative for the percentage of empty nuts and the percentage of 
malformed kernels.  

Key words: Apples, Almonds, Cross-Pollination, Honeybee, Fruit Set, 
Fruit Characteristics. 
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التفѧѧاح واللѧѧوز زھѧѧار اشѧѧجار سѧѧلوك النحѧѧل علѧѧى أدراسѧѧة  إلѧѧىالبحѧѧث  يھѧѧدف ھѧѧذا 
ثر زيادة عѧدد الزيѧارات النحليѧة وحѧدوث التلقѧيح الخلطѧى علѧى نسѧبة وأ) العائلة الوردية(

فѧѧى محطѧѧة بحѧѧوث  لأشѧѧجار الفاكھѧѧة تحѧѧت الدراسѧѧة، تمѧѧت الدراسѧѧة ثمѧѧارال صѧѧفاتوالعقѧѧد 
 ٢٠٠٨و  ٢٠٠٧ للتفѧѧاح، و ٢٠٠٧و  ٢٠٠٦ عѧѧامىتين بالقنѧѧاطر الخيريѧѧة خѧѧلال البسѧѧا
  .لللوز

علѧى  هكثر معنوية منأ جولدن دورست التفاح صنف زھاركان سروح النحل على أ
كثѧر ح أجمѧع حبѧوب اللقѧا كان نشѧاطو صباحا ١١كانت قمة النشاط الساعة و ،أنا الصنف

 ١١حيѧث وصѧلت ذروة الجمѧع عنѧد السѧاعة  جولدن دورست صنفال زھارمعنوية على أ
ظھرا وكانѧت أكثѧر معنويѧة علѧى  ٢جمع الرحيق الساعة حا، بينما كانت ذروة نشاط اصب
صѧفات  وفѧى نسѧبة عقѧد ثمѧار التفѧاح  اواضѧح ااظھرت الدراسة تحسن .أنا الصنف زھارأ

نخفѧاض صѧلابة إو ة المѧواد الصѧلبة الذائبѧةونسѧب والقطѧرالطѧول و لحجموا الوزنكالثمار 
  .بزيادة عدد الزيارات النحلية للأزھار الثمار

صѧنف زھѧار المعنوية فى نشاط سروح النحل على أ اللوز زيادة أصناف لوحظ فى
ر كبѧأط النحѧل فѧى جمѧع الرحيѧق اكان نشѧظھرا بينما  ١الساعة  وبلغ النشاط اقصاهميشن 
. ظھѧѧرا ١السѧѧاعة  ذروتѧهنشѧѧاط الجمѧѧع  ووصѧلبيѧѧرلس نѧون باريѧѧل و ھѧѧار صѧѧنفىزعلѧى أ

 جمعنشاط جمع الرحيق حيث وصلت ذروة نشاط جمع حبوب اللقاح عن توقيت اختلف و
صѧѧباحا وكانѧѧت اكثѧѧر معنويѧѧة علѧѧى أزھѧѧار صѧѧنفى ميشѧѧن ونѧѧى  ١٠السѧѧاعة حبѧѧوب اللقѧѧاح 

إلѧى زيѧادة  رة المختبѧ اف اللѧوزصنلأزھار أزيادة عدد الزيارات النحلية أدت . بلص الترا
وزن الثمѧار كѧوحѧدوث تفѧوق معنѧوى فѧى بعѧض الصѧفات الثمريѧة  ،نسبة العقد فى الثمѧار

نخفضѧت نسѧبة الثمѧار الفارغѧة والثمѧار المشѧوھة مѧع كѧل بينمѧا إ ،وزن الجنينو ،بالغلاف
  .زيادة فى عدد الزيارات النحلية

 .عسل، عقد الثمار، خصائص الثمارالتفاح، اللوز، التلقيح، نحل ال: الكلمات الدالة
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GENERAL INTRODUCTION 

Pollination is one of the most important factors for the production 

of many fruits and vegetables, not only in terms of producing a crop but 

also because proper pollination is often closely associated with higher 

yield, larger fruit, higher quality fruit, seed quality and faster ripening 

fruit. Honeybees (Apis mellifera L.) play an important role in the 

pollination of flowers. Honeybees are arguably the most well-known bee 

pollinator of crops, Pollination by honeybees is more important to the 

welfare of agriculture than the value of honey and other products where 

these benefits translate not only into optimized incomes for growers, but 

ultimately into a large and diverse food supply that promotes human 

health and well-being. 

Most surveys have shown that honeybees form a high percentage 

of the insects visiting fruit tree flowers. Bees gather nectar and pollen 

from flowers for food for their own use. The nectar of fruit trees is 

valuable in helping honeybee colonies to grow in spring. Fruit trees often 

provide much of the pollen collected by honeybee colonies in spring.  

The behavior of bees during visiting flowers determines their 

efficiency as pollinators. Although all bees that deliberately scrabble for 

pollen touch the stamens and stigmas and so may pollinate the flowers, 

whether or not nectar-gatherers pollinate depends upon where they stand 

on the flowers. Thus when a nectar-gatherer stands on the anthers and 

pushes its tongue as well as the front part of its body toward the nectaries 

it touches the stigmas and stamens and so could pollinate, but when it 

stands on the petals and pushes itself between the stamens to reach the 

nectaries, it does not touch the stigmas and so do not pollinate. 



٢ 
 

In spite of the movement of hundreds of thousands of bee colonies 

to crops annually, many crops still experience inadequate pollination, 

resulting in reduced yields, occasional crop failures and lowered crop 

quality. Strong and healthy colonies are the best pollinators. The benefits 

from pollination by honeybees have been changing in recent years. 

Colonies should not be kept at the orchards year-round. Instead, they 

should be moved to the orchard having 5% blooming. Such a delay will 

encourage bees to focus on the crop rather than learn to visit competing 

plants. 

To ensure even pollination throughout an orchard, trees should be 

planted and surrounded by pollinizers. This can be achieved if the 

pollinizer and main cv., trees are planted alternately. The importance of 

the pollinizer and main cv., arrangement is determining the amount of 

compatible pollen carried by honeybees and so their efficiency as 

pollinators. The degree to which a particular crop needs insect pollination 

depends on the flower’s morphology, level of self-fertility exhibited by 

the plant, and the arrangement of flowers on the plant or on neighboring 

plants. 

Weather conditions play an important role in pollination and 

fertilization process, where the suitable temperature for pollination and 

fertilization range between 21-27°C associated with availability of 

suitable humidity. Decreasing temperature below 12°C discourages bees' 

activity as a key factor in pollination process and also discourages the 

germination of pollen grains. In addition, rain-fall during blooming period 

hampers insects to do their job in pollination process. Wind also hampers 
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insects especially bees to do pollination and causes stigma dryness. All of 

these factors affect completing the pollination process in a good way.   

This study demonstrates that levels of cross-pollination in certain 

fruit orchards are one of the factors responsible for productivity. Thus, the 

present investigation was conducted to study the effect of different 

pollination regimes on apple and almond fruit trees. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


