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ABSTRACT 
 

The aims of this study are to design, construct, and evaluate a simple 
pollination-device for date palm trees. The designed pollination device consists of fan 
fixed on small electrical motor of 12 volt, operated by a dry battery, pollination conical-
hopper, a vibrated plastic roller (feeder) that moves by second small motor of 12 volt 
and conical tubes  

The best conditions which gave the suitable performance were: carried 
material of "flour + fine bran" with ratio of 1 : 1, air speed of 1.8 m/s, and quantity of 
mixture inside the hopper 50 - 100 g (all sizes).  It gave a maximum throw of 10 cm, 
lateral spread of 40 cm and mixture discharge of 0.3 - 0.33 g/s. 

It was found that the highest fruit set of 64.2 and 69.4 % were obtained by 
using designed pollination-device one and three times respectively. Whereas, the fruit 
set was about 51.2 % by using manual pollination method. 

 

INTRODUCTION 
 

Egypt is considered one of the greatest countries in palm date 
production in the world. The palms productivity in Egypt in year of 2005 is 
about 1.16 million tons from 10.4 million-palms which give fruits (total palm-
trees of 11.4 million and area of 86.88 thousand feddan (Agricultural 
Economics Issue, 2006). 

Date palms are considered one of the oldest trees known to ancient 
people as a source of food. However, recently the fruit growers are not 
interested in increasing the date palm plantations due to problems of 
pollination, thinning and harvesting. All of these practices are still carried out 
manually, which consume a lot of time and cost besides the danger of palm 
climbing (Lovghavi, 1993). 

The pollination operation of palm tree is considered one of the most 
important technical operations. The pollination operation needs trained 
 workers who can climb the palm tree to pollinate it. In addition, because of 
 the shortage of workers and increase of manual cost, the pollination 
operation is mechanized by ground-operated rig. So, the pollination device 
put on the top of telescopic tubes was designed, which has the following 
advantages: 
 (1) simplicity of construction. (2) uniformity distribution of pollinate mixing, (3) 
easy control of discharge rate of pollinate mixing, (4) light of weight, (5) ease 
of operation, adjustment, maintenance, and repairs, and (6) low cost of the 
device. 

Awady et al. (1998) designed a pollination machine that consists of a 
manual trailer, telescopic tubes, and 4 pollination devices. Four pollination 
devices were developed and tested. Pollination devices are: blower fan with a 
conical tube that connects to a hopper of pollen mixture, (2) steel wire 
rotating into a center of conical tube, (3) steel brush rotating into a conical 
hopper, whose bottom has a sliding gate, and (4) conical tube with an air tube 



Yehia, I.  

 

 6392 

and manual blower. The best system consisted of a  pollination device with a 
fan blower.  It gave a maximum reach of 75 cm and lateral spread of 60 cm. 

 Yehia (2003) study the design and operation factors of this machine 
and concluded that:  (1) the average machine productivity was 33 palm 
tree/h, (2) field efficiency of the designed machine was 76.8 % and  
(3) pollination cost for the designed machine was 0.12 LE/palm tree, whereas 
the pollination cost by a traditional method was 2.5 LE/palm tree. 

The present research is to study the design factors of pollination device 
for date palm-trees. 
2- Review of Literature 

Mousa and Eliwa (2000) found that the mechanical pollination of Hiany  
 palm-tree gave a high fruit set and total yield comparing to manual (الحيانى )
method. 

Awady et al. (2003a) designed, constructed, and evaluated  
a self-propelled machine for pollination of date palm-trees, along with other 
services such as pest control and pruning. The designed machine consisted 
of 4-arm stand, telescopic tubes, and pollination or other devices. The main 
results were: (1) the average machine productivity was 21 palm tree/h, (2) 
pollination cost for the designed machine was 0.15 LE/palm tree, whereas, 
the pollination cost by a traditional method was 2.5 LE/palm tree, and (3) the 
optimum design of 4-arms stand consisted of straight arms with about 2 m 
width and 20.5 cm height which gave the best stability. 

Awady et al. (2003b) designed, constructed, and evaluated  
a self-propelled machine for pollination of date palm trees. The designed 
machine consisted of a self-propelled chassis, telescopic tubes, and 
pollination or other devices. The main results were: (1) the average machine 
productivity was 10 palm tree/h, and  (2) pollination cost for the designed 
machine was 0.74 LE/palm tree, whereas, the pollination cost by a traditional 
method was 2.5 LE/palm tree. 

 

MATERIALS AND METHODS 
 

The designed pollination device: consists of fan fixed on small electrical 
motor of 12 volt, that operates by a dry battery, pollination conical-hopper, a 
vibrated plastic roller (feeder) that moves by second small motor of 12 volt 
and conical tubes. The pollination grains drops from the bottom of the hopper 
on the fan and the fan air throws them to palm tree (fig. 1). 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1: The pollination device. 
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Fig. 2: Section of pollination device of palm tree. 
(1) pollination-grain hopper, (2) vibrated plastic-roller and 12 volt electrical motor,  (3) 
eccentric  mass, (4) conical tube, (5) fan, and (6) 12 volt electrical motor. 
 

The portable pollination machine (Awady et al., 2003a):  
The portable pollination machine consists of consists of 4-arm stand 

(with width of 200 cm and 20 cm height),  five telescopic-tubes, and 
pollination. The total mass of the machine is about 20 kg with width of 2 m, 
minimum length of 2 m and maximum length of 14 m  (fig. 3). 
Fruit set: (Eliwa, et al., 2003) 
Fruit set  = Total No. of fruits per bunch / Total No. of flower per bunch    (4) 
Experimental soil and palm conditions:  

The experiments were carried out in a special farm in Sharkiea 
Governorate in 2005.  The conditions of the farm are as the following: (a) soil 
type: sndy silt, (b) palm tree variety: Zaghloul, (c) trees spacing: 4 - 9 m,  (d) 
rows spacing: 6 m, (e) palm tree height: 7 - 14 m. All treatments were 
replicated five times to give more reliable averages.  
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Fig. 3: Sketch of the portable pollination-machine (Awady et al., 2003a). 
 (1) 4-arm stand, (2) 5-telescopic tubes, (3) 12-volt battery, (4) manual pulley, (5) 

electrical-wire pulley, (6) steel wire, (7) steel-wire roller, and (8) pollination device. 

 

RESULTS AND DISCUSSION 
 

1: Denisty of carrying materials. 
The densities of flour, starch, bran, "flour + bran" with ratio  

of 1 :1 and "flour + bran" with ratio of 2 : 1 were 0.54, 0.47, 0.39, 0.41 and 
0.42 g/cm3. 
2: Effect of design factors of pollination device on discharge of 

pollination mixture: 
(a) The gap between vibrating roller and hopper sides.  

The best gap between vibrating roller and hopper sides was 0.5 mm. 
This gap gave a suitable mixture quantity (0.6 - 1 g/s flour) that can be carried 
by fan air. Meanwhile, clogging was caused with 0.75 and 1 mm gap. 
(b) Air speed. 

 Figs. 4 and 5 show that the discharge ranges were 0.6 - 1, 0.2 - 1.24, 
0.63 - 0.53, 0.27 - 0.33, and 0.26 - 0.34 g/s for flour, starch, bran, "flour + 
bran" with ratio 1 : 1 and  "flour + bran" with ratio 2 : 1 respectively when air 
speed ranged between 1.5 - 1.8 m/s. The best air speed that gave a suitable 
and  uniform discharge was 1.8 m/s. 
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 (c) Carrying material. 
 Figs. 4 and 5 show that the best carrying material that gave a uniform 

flow was "flour + bran" with ratio of 1 : 1. The mixture discharge ranged 
between 0.27 - 0.33 g/s at different air speeds and mixture-height inside the 
hopper. 
(d) Quantity of pollination mixture inside the hopper.  

Figs. 4 and 5 show that the best quantity of pollination mixture inside 
the hopper, that gave a uniform flow, was 50 - 100 g (1/2, half, 3/4 and full 
hopper). The mixture discharge ranged between 0.27 - 0.33 g/s using "flour + 
bran" carrying material with ratio of 1 : 1 and at different air speeds and 
mixture-quantities inside the hopper. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Fig. 4: Air speed vs. discharge of pollen mixture at different mixture 

height inside the hopper for flour, starch and bran.  
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3: Effect of design factors of pollination device on throw of pollination 

mixture: 
(a) Air speed. 

Fig. 6 shows that the throw spread increased from 60 to 110, from 70 
to 80, from 70 to 90, from 90 to 100 and from 90 to 95 cm by increasing air 
speed from 1.5 to 1.8 m/s for flour, starch, bran, "flour + bran" with ratio 
1 : 1 and  "flour + bran" with ratio 2 : 1 respectively. Meanwhile, there is no 
effect of air speed on lateral spread 
(b) Carrying material. 

 Fig. 6 shows that the maximum throw (90 - 100 cm) and lateral (40 
cm) spread was obtained by using "flour + bran" with ratio 1 : 1. 
(c) Mixture height inside the hopper.  

There is no effect of mixture height of pollination mixture inside the 
hopper. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5: Air speed vs. discharge of pollen mixture at different mixture height 

inside the hopper for "flour + bran" with ratio of 1 : 1 and 2 : 1. 
  

4: Fruit set:  
It was found that the highest fruit set of 64.2 and 69.4% were obtained 

by using designed pollination-device one and three times respectively. 
Whereas, the fruit set was about 51.2 % by using manual pollination method. 
The increasing of set fruit by using mechanical pollination methods is due to 
the easily to repeat the pollination process by the machine. 
5: Pollination time and machine performance:  

The pollination time per tree ranged between 64 and 128 s, when 
number of bunches ranged between 8 and 16. Meanwhile, the average of 
machine performance was 28 tree/h (222 tree/day). 
6: Operation cost of using the designed pollination-device:  

The operation cost of pollination by the designed pollination-device 
attached to a portable pollination machine (Awady et al., 2003a) was about 
0.53 LE/palm tree for one time, whereas the manual pollination cost is  about 
5 LE/palm tree. 

Flour + Bran

(  : )
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The advantages of the designed pollinator compared with last 
pollinator are: (1) precision of discharge, (2) giving low discharge, (3) very 
light and (4) giving high throw.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6: Air speed vs. throw and lateral spread at different mixture with 
different carrying-materials.  

 
 

CONCLUSION 
 

The best conditions which gave the best performance were carried 
material of "flour + bran" with ratio of 1 : 1, air speed of 1.8 m/s, and quantity 
of mixture inside the hopper of 50 - 100 g (all  sizes).  It gave a maximum 
advance of 10 cm, lateral spread of 40 cm and mixture discharge of 0.3 - 0.33 
g/s. 

It was found that the highest fruit set of 64.2 and 69.4 % were obtained 
by using designed pollination-device one and three times respectively. 
Whereas, the fruit set was about 51.2 % by using manual pollination method. 

The operation cost of pollination by the designed pollination-device 
attached to a portable pollination machine was about 0.53 LE/palm tree for 
one time, whereas the manual pollination cost is  about 5 LE/palm tree. 
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 عوامل تصميم جهاز تلقيح لنخيل البلح

 إبراهيم يحيى

 بحوث الهندسة الزراعية(، مصر. ركزمعهد بحوث الهندسة الزراعية )م
 

 

يهدف هذا البحث إلى تصميم جهاز تلقيح نخيل البلح، مع دراسة  الواامةل المةة رل  لةى 
ن محةر  هةزاز، أدائه. ايتكان جهاز التلقيح من صنداق خليط اللقةا،، جهةاز تلقةيم  بةارل  ة

 مراح  هااء.
* ااجةةد أن أنسةةو  ةةراف توطةةى أ لةةل أداء لجهةةاز التلقةةيح هةةى  المةةادل الحاملةة   د يةة     

م/ث، إرتفةا  خلةيط اللقةا، داخةل صةنداق اللقةا،   1.1، سةر   الهةااء 1   1ردل  بنسب  
و أا أم كمية ت. اتةم الحصةةال  لةى النتةائن اأتيةة   نةد أنسةةو سةم  1 – 2.3 )مملةاء تمامةةا

ج/ث، القذف الأمامى لخلةيط اللقةا،  3.22 - 3.2 راف  مودل التصرف لجهاز التلقيح 
 سم. 03سم، الانتشار الورلى  133

ت  نةد التلقةيح بالجهةاز المصةمم مةرل % 133، 20.3* تم الحصةال  لةى أ لةى نسةب   قةد )
ت % 21.3ث مرا   لى الترتيةو، بينمةا تةم الحصةال  لةى أ ةل نسةب   قةد  )ااحدل ا لا

  ند التلقيح بالطريق  اليداي .
. ااجةد أن 12إلةى  1 اني  بتغيةر  ةدد الوةراجين مةن  31إلى  20* تراا، زمن التلقيح بين 

 نخل /سا  . 31متاسط مودل أداء آل  التلقيح ها 
و  لةةى آلةة  متنقلةة  حةةاالى  * متاسةةط تكةةاليف التلقةةيح باسةةتخدام الجهةةا و/نخلةة  3.22ز مولقةةا جنيها

و/نخل . 2للمرل الااحدل، بينما التلقيح بالطريق  اليداي  حاالى   جنيها
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