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Fig.2. Pollen duster and its boom on top of the tree
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Fig.3. Pollen duster with its standard (6m) boom
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Fig.7. SEM images from white flour (A) and pasta flour (B)

doyn 2,5 gasiie 03,5 Lol @l ol Slgen e
e Lol ditns ojllen g (S5 Oygods 03,5 wile 5 oyl @l
S ol sl 0133, o g,y €8 el by )y o3
0 e aly blis o) cul 9,80 YA g0 ‘_',] Cubyd (5955
35 0o 3 Job e 1 b3 3o b S (3 3] i
Ot bl 00,8 @l Gl os olen Wiy e g Cusl b3
200 Blae (50 (35 5 )5 bgle dilise olye > aS
G5B o ol g 295 be o C8 ) G 4 Dby g e

Soled 2ol 03,5 ¢ 3,1 o

oo )] 390l talojl 5l Ly cceslio (go1iiS o8l (ol

So3d lasede gyl 3,1 ) At 5 @y pugee 2)]
235 5 S9)8Le )1 e 3,1 a3 agly ol oL 35 5l g
asl ol g i pSolul 4y YA o Fo/V FYA Lo
I3 09 niiohy s )3 oo 4w 035 S sieg
& b 3] 4 Cund S8 5,1 Ll (Boumans, 1985) 1,5
e 3] cpl a8 ol s adgl Slivlejl sl 5o 03,5
5 5l am B 3 gl bals g 008 S o oK
5 (BY JS8) ci Cype SEM (slspose s sl

1- Repose angle
2- Fair flowing



WA 90 Jluous F o lods & ade (6559l (gl pniilo &y it ¥yy¥

oS ol ol line A o b gxe Cigli il
Cunl 03505 (pol caslio floy yo 1y BT g03,8 BLes)S
Al-Wusaibai et al., ) -, 5 slolegsll .(Mostaan, 2014)
st P9y e 9 Vb odjh i ]SSl (ales S (2012
2 Blodges dog (39 polej 9 N e YL ke
OlFe (e Gy Sl shs (85 S 9 Sjpenl

Wl (e o)y sy (wlie (R 1y (BLo3 S ol

e (b)) Ealis
Sediogee 5 5iloyg)l odjl (1Slee uil)ly 4 jo8 @b
5 Siloynl sloodjl ke ¥ Jgdo sl 0 03,51 Y Jguo
08 0 e sled b dwlie o ) Gl glajlogs ndioges
(Sl & ol u'-“*’ Lg)lni u}o)] G’l‘" 2D 0 ul.w.: ;.)5\5
biogre (25l 5 (2Le3)S (233L 53 el (BLed S slajlas
Alad o giae Sgli ek 5 plp e Jles b s)lel S

Oile3l 2590 (slyless mdiogee g (SLidld ) (3jl by @i - Y Jasa
Table 2- Analysis of variance of Pollination and fruit-set efficiencies

Sum of squares
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Fig.8. Fruits weight comparison (different treatments)
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Introduction
Pollinating elevated date palms has been a challenging problem for many years. A few types of equipment
have been designed and manufactured in the last fifty years, using either low pressure or compressed air to
overcome this problem. However traditional pollination is still the most popular method in none-mechanized and
small date farms. In the present research, a light portable electrical pollen-duster has been developed and tested.

Materials and Methods

A powerful ducted fan, equipped with a speed controller and a servo tester was made and installed on the top
of a 6 -7.7m long carbon fiber boom, to provide a high volume rate of air flow for pollination. A small part of air
flow is conducted through a by-pass tube to hit the pollen/pollen-flour blend in the pollen bin and suspend it. The
rest of air flow, passing through a venturi, is responsible to provide a relative vacuum at the opening of pollen
bin to pull up the suspended pollen and throw it toward the date palm crown. Although plain flour is traditionally
used as filler in mechanical pollinators, however, SEM imaging showed that pasta flour particles are bigger than
plain flour particles and are closer in size to pollen particles. Also, Repose angle of date pollen was measured as
38° where plain flour and pasta flour showed 44.9° and 40.7° respectively (figures 6 and 7). So, Pasta flour was
used instead of plain flour to make a blend.

To provide a low-weight pollen-duster, wires extending from ducted fan to its actuating equipment (battery,
servo tester, and speed controller) were selected to be a combination of 2.5mm? (3 meters) and 1.5mm? (3
meters) types in the standard boom. This lowered the applied force on the operator’s hand by 33% (Figure 5 and
equations 4 and 5).

Evaluation of the pollen-duster has been performed in Khoor town in Isfahan province of Iran. Eighteen trees
of Kabkab variety were pollinated in a completely random test with 6 treatments (five mechanical treatments
compared with traditional treatment). Mechanical treatments were using 0.5, 1.5 and 2.5g pure pollen and 2 and
69 pollen-flour blend (in 1:3 ratio) in each of the three weekly repetitions. After 8 weeks, in kimri stage, normal,
abnormal (non- pollinated), and dropped fruits on some randomly selected strands were counted to determine
pollination as well as fruit setting efficiencies. Fruits weight in each treatment was measured on some random
fruits in the Tamar stage. A new index; called "pollen consumption index", was introduced to provide a measure
of pollen consumption rate in order to prevent redundant pollen consumption which has no sensible effect on the
yield.

Results and Discussion

Calculated pollination and fruit setting efficiencies did not show a significant difference in all treatments,
convincing that the traditional method could be replaced by pollen-duster without any yield difference. It offers
benefits of lower pollen consumption; more trees pollinated in a day and also safer pollination due to reducing
number of trees climbing. It was also shown that a tree could be pollinated properly with 0.5g pollen, so each
hectare of date farm (120 trees) needs almost 180g pollen for all three replications, almost 1/4 of Perkins
consumption report and 1/3 of Mostaan for three replications. Fruits weights of two pollen-flour treatments were
significantly lower than others. As there is not any report available on the effect of the presence of flour or
concentration of pollen on date fruits weights, so with the available data no definite reasoning can be made.
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Conclusions
The developed pollen-duster could be used instead of the traditional date palm pollination method with the
same fruit set and lower pollen consumption. The weight of the fruits in pollen-flour treatments “was lower than
pure pollen and traditional treatments.
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