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2- Canopy

3- Efficiency of harvesting
4- Efficiency of collection
5- Leccino

6- Frantoio

7- Pendolino

8- Dritta

9- Trunk shaker

10- Fruit loosening agent
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1- Delphi technique
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2- Kendall’s W coefficient
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Table 1- Results of Delphi study round one: Driving factors of mechanical harvesting of olives in Guilan province

Baygs Selp 3,50 a0y
Items Freq. 9% of Cases
Reducing the labor cost and increasing the income of farmers
05580 drwgl ad 1818 Can canlie Jlo aljlizel g Mg ) 10 38.46
Providing financial credits for the development of mechanical harvesting
SSB (8 Jaol cole g 505 qu"éli CM“’I 9 34.62
Modification of olive groves and applying the technical fundamentals to the orchards
)15 65).*:5 jl%c)ﬁ‘@:l 9 34.62
Efficient use of labor force
(S (09 4 Camnd °}1?5L§‘° A“J}‘ » LJ?M L;°’5 9 u"S S9Re 7 26.92
Improvement of the quality and quantity of product in mechanized harvesting
S B9y 4 Camd ieS w" b Joamo ilag ‘:"*:’bﬁ 7 26.92
Healthy harvesting the product with less damage compared to the manual method
Scientific and technical training to enhance the knowledge of farmers
S slatl et 4 15.38
Aggregation of small gardens
l‘”di )'I Colos 9 ddlais 5 a)'.gK.o Gloss ‘_;\Jbi;\f)‘i LETY) 4 15.38
Development of the mechanization service companies in the region and supporting them '
B g 3 slalib p (ygnj Mg el (9> Wste pettens cllad 1538

Continuous activities of pro-government authorities in domestic and foreign olive markets
0925 OMEL dely syl a3 g 15 (s y90 00 Rl 3

11.54
Increasing the productivity and then increasing the income of olive growers
o g)los g OBl L byt § Jgol o)le 3 11.54
Basic and advanced combating pests and diseases
Ok bl slagle (gjludingg 5 Colo OliioS lohy Cules 3 1154
Special support for researches to construct and optimize the olive harvesting machinery
058 (slaybg; 5l oslanul ‘\’le(‘-‘ w9 Fp ol ololis 3 11.54
Identifying the top olive growers and promoting them to use the mechanized methods
0595 030180 Cudld p Cunns 4y lylsl <8 o palaie 4y ules g (B eus (laCumluw &) 2 769
Providing supportive and incentive policies to move towards olive mechanized harvesting
bl 5 Il Culos g (6559l 50 Moasadll £)6 4 oy lods il 2 269
Providing special services to agricultural graduates and financial support of them
B 5 (B ogle sbgl il els lanajl 1 3.85
Visiting the internal and external mechanized olive groves
052 Lgl‘“’f_l’ 22 Ot L5)L" dl"r‘r“w dngd 1 3.85
The development of modern irrigation systems in the olive groves
&5&5) dL‘b‘UB)L{ Axwgd 1 3.85
Development of oil extraction plants
& 92 354

Summation
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Table 2- Results of Delphi study round two: Driving factors of mechanical harvesting of olives in Guilan province

haysS ouws Jlod (39 C‘%’s'
ltems Normal Priorit
weight riority
B b Jaol coley g g5 gl Lol 5.92 1
Modification of olive groves and applying the technical fundamentals to the orchards
Scientific and technical training to enhance the knowledge of farmers
O9R) OIJIJ“:‘[? "\‘1)‘3 ‘Eﬁ)l xS )Y g A“‘I?’ S090 0% u*"ﬁ‘ 5.67 3
Increasing the productivity and then increasing the income of olive growers
05) Cadby glopdle (giludingg 9 cols Olados i ofg cule> 5,52 4
Special support for researches to construct and optimize the olive harvesting machinery
0380 dngi 54 513 s cuslio Jlo @lyliel § S Mps &) & 59 4
Providing financial credits for the development of mechanical harvesting
Lmj Sl coles g dilaie )0 055180 wlodd gl b dawg 547 5
Development the mechanization service companies in the region and supporting them '

EIE L;L'>|.> a)‘ﬁj[ﬁa gl 5l wols sl 547 5

Visiting the internal and external mechanized olive groves
Lf‘““k)“?)d“wb*’&"u?)‘)JWud?@;)W 5.37 6

Improvement of the quality and quantity of product in mechanized harvesting
05 05880 Cubly p Cuamw 4y el eS8 jskaio 4 ules g A guild laCuwlue &) 537 6
Providing supportive and incentive policies to move towards olive mechanized harvesting
058 slaybg; 5 oolil “Lﬂj )i g F ohhél oluls 5.32 7
Identifying the top olive growers and promoting them to use the mechanized methods
The development of modern irrigation systems in the olive groves
So5 gl g 597 8
Aggregation of small gardens
l"‘u‘ )‘ L;L“ ol 9 d))?l"‘s Ui UM‘ E’.)LB 4 0% closs Ajl)l 5.22 9
Providing special services to agricultural graduates and financial support of them
ohlel asly bl g 5 ansa uals 516 10
Reducing the labor cost and increasing the income of farmers
)K L55)"’ )l 4“'43 oozl 5.11 11
Efficient use of labor force
@B o (B sl o 5 g e (o (Wste satue clled 4.96 12
Continuous activities of pro-government authorities in domestic and foreign olive markets
basslow 9 CBIL aidpiy 5 Jgol 0))lee 4.76 13
Basic and advanced combating pests and diseases
G gy A e a8 ol b Jguame (dligy il 4.66 14
Healthy harvesting the product with less damage compared to the manual method

S oEg) a8 dnng 4.25 15

Development of oil extraction plants
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Table 3- Results of Delphi study round three: Driving factors of mechanical harvesting of olives in Guilan province

agss (7) Gl g gl
Items Assent (%) Priority
Modification of olive groves and applying the technical fundamentals to the orchards
05 bl glagyile (giluainy § oo Sl jlohy cules 96.23 2
Special support for researches to construct and optimize the olive harvesting machinery
O‘)IJ“:’Lf Lf5 u*’" O‘))‘I\/li 9 L$°”LC u*’)ﬁ" 93.62 3

Scientific and technical training to enhance the knowledge of farmers
03l dngi 54 513 s cuslio Jlo clyliel § Mg &) 90,84 4
Providing financial credits for the development of mechanical harvesting

gyl coles g dilaio ) 05350 @lods (S 1 dnwgs

86.69 5
Development the mechanization service companies in the region and supporting them

O9°) Ol)b“:‘lf "\‘])‘) ‘LSJ)I ol )3 g A“‘I?’ S090 0% ui*"ﬁ‘ 84.81 6

Increasing the productivity and then increasing the income of olive growers
0595 05080 Cadild y Canns 4y lilasl €8 > jslaie 4y (bles g (o guld (glaCuwluo &) 81.08 7

Providing supportive and incentive policies to move towards olive mechanized harvesting

B g B o5le glagly I ol )0liS cele (slanaily 7712 8

Visiting the internal and external mechanized olive groves for olive growers
0580 slaybg; 5l ooliul “Lﬂj )i g F ohhél plols 76.23 9

Identifying the top olive growers and promoting them to use the mechanized methods

(S (09 & Canadd °}'ﬁ3&‘ A‘Jﬁ’ » J?"a’“’ ‘_;mf 9 A_f“g S9! 73.27 10
Improvement of the quality and guantity of product in mechanized harvesting
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1- Harvest efficiency
2- Manzanilla
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Table 4- Results of Delphi study round one: Barriers of mechanical harvesting of olives in Guilan province

bayos Slolss 30 doyd
Items Freg. % of Cases
B og; oldad el g o 29 100
The slope of most olive growing plots
O9°) Lg““&l’ “"‘Lc‘ [)‘39?‘5\?95 9 L;JL" 03 > FUéj 2929 19 86.36
Yeoman system existence and the small size of most olive groves
Rental status of some olive orchards
ol 8 il wl:a.\am9dl<\.da.m o o) Siziao wf)\.\:é’ 14 63.64
Limited number of regional craftsmen and low level of their technical knowledge
Non-acceptance of new technologies by olive growers
Lack or shortcoming of planning for the development of the olive harvest mechanization
Lack of supporting organizations and cooperatives
hb()l d\ll% "“’“5 AR5 ) 9 (9 09 U\j‘uwlﬂ 0¥ u""b)b 4 18.18
Imported olive harvesting machinery and then their high price
adlate 2 O 09 Q\jlu‘“"L" 39‘:"5 3 13.64
Shortage of special equipments for olive harvesting in the region
092 o35 SVl Slynani 5 (6510055 d 3o 02V 2 9.09
High cost of the maintenance of olive special machinery
099 Q\/‘wlﬁ 039 (paaSS g cwlie L;Lbb[f):,o.x; dg>9 pis 2 9.09
Lack of appropriate and specialized repair shop for olive machinery
Ow” 9 Ol“"t“;)l‘; u‘).la; 4 d>gi ple 1 4.55
Lack of attention to the comments of experts and researchers
adlais 20 O9R) Uw‘ﬂ"&‘ un.«a}w 9 b).g.‘> UL»L.«»)K OO Dgdze 1 455
The limited number of experts specializing in olive mechanization
Shortage of educational and promotional programs for olive growers
O Sl )3 @ 4 G (905 Sl oS S 3l sl Com 1 455
Less strategic importance of olive production compared to rice in Guilan province
DL sl Jgasme 03938l 35, G2l solaio 0 50s) cwbie (559053 SlacSiST 390 AES
Lack of proper processing techniques to enhance value-added product for growers of olives
05 Cubldy 09 YT pile puomo 5 Sles I lisebs] pae 1 455
Uncertainty in proper functioning of special equipment for harvesting olives
& 120 545.48
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Table 5- Results of Delphi study round two: Barriers of mechanical harvesting of olives in Guilan province

: s s o
" w8 Jloy i Cagls)
Items Nor.maJ Priorit
weight y
G gy wledad el gy o 7.33 1

The slope of most olive growing plots
O9°) Lg““&l’ el [)‘39?‘5\?95 9 L;JL" 03 > FUéj 2929 6.98 2
Yeoman system existence and the small size of most olive groves

O Gl )3 @y & S (9] S S Sy

| ol Coponl

6.98 2
Less strategic importance of olive production compared to rice in Guilan province
0525 el (gl 33l drusgh e (g50)a0ly (s b ol 6.77 3
Lack or shortcoming of planning for the development of the olive harvest mechanization

Lmu]@éufldb wl:a.\am9dl<\.da.m Ol)il&l.ppf.)‘.\:ﬁ 6.63 4

Limited number of regional craftsmen and low level of their technical knowledge '
0925 SBEL (B g sle )l 6.35 5

Rental status of some olive orchards

Lack of supporting organizations and cooperatives
ol (sYL asd doms )3 5 (5 oy S Tomible 39 (o)l 585 7
Imported olive harvesting machinery and then their high price '

aibaie y3 (g 039 Y pesle dgsaS

5.78 8

Shortage of special equipments for olive harvesting in the region
Os) by o Y ble oo 3Slas I liuabl pas 578 8

Uncertainty in proper functioning of special equipment for harvesting olives
09 038 SVl Clynani 5 (6510055 d 3o 92V, 578 8
High cost of the maintenance of olive special machinery
Olizee 5 (lolid IS Ol &4 i pas 5.43 9
Lack of attention to the comments of experts and researchers

ddlaie 2 O%R) u%“"‘)ﬁ"& QAaSEe § 0y L')Lw‘.}.«f})[f (P9 D9dxe 5.22 10

The limited number of experts specializing in olive mechanization

Shortage of educational and promotional programs for olive growers
Non-acceptance of new technologies by olive growers
u‘)‘*‘b d‘)’. Jya?u °‘>9}él u“))‘ L)‘"’l)gl )953'4 L O%2) i d)5l)é SlaSss 95 4.87 13
Lack of proper processing techniques to enhance value-added product for growers of olives

099 Q\/]wlﬁ 039 (saaSS g cwlie L;Lbb[f):,o.x; D429 pis 4.16 14

Lack of appropriate and specialized repair shop for olive machinery
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Table 6- Results of Delphi study round three: Barriers of mechanical harvesting of olives in Guilan province

basss () 3y daw oy
Items Assent (%) Priority
B og; oldad el g o 95,62 1
The slope of most olive growing plots
Lack or shortcoming of planning for the development of the olive harvest mechanization
Less strategic importance of olive production compared to rice in Guilan province
0liS Culas sl Jolei g bn JSuis 39> g pas 8735 4
Lack of supporting organizations and cooperatives
O9R) dhﬁb ul_c‘ u’ﬁ’&f 9 LsSJL" Db)s lpug.; ) 85.77 5
Yeoman system existence and the small size of most olive groves
adlato )3 (ygij ooy OV pdle 35008 8241 6
Shortage of special equipments for olive harvesting in the region
o) by ohg slagdle e 3 Slee | (liabl pac 79.59 7
Uncertainty in proper functioning of olive harvest machinery
oyl 8 il ol maw 5 gladlaie o\ Sixis oS dlas 76.22 8
Limited number of regional craftsmen and low level of their technical knowledge
05 SBEL (S o9 sl 74.33 9
Rental status of some olive orchards
L’”QI d\jl-f ’-'“’“-9 LL VRN 9 OF2) °;‘?~9 Q\!‘WL" O <_sjb)13 71.19 10

Imported olive harvesting machinery and then their high price
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I ntroduction

Olive is one of the most valuable worldwide trees that produces useful products having high nutritional
values. It is widely grown in many parts of world. The cost of olives hand picking is estimated to be about two-
thirds of the total gross return of olive production. Therefore, various types of olive harvesting machineries were
developed in the world.

Guilan Province of Iran is one of the leading regions for olives production in Iran. At the present time, almost
all olives produced in Guilan province of Iran are manually harvested. Review of the reports showed that no
research was performed to study the factors affecting the development of mechanized olive picking in Guilan
Province, Iran. Due to the complexity of using the olive harvest machineries, identifying the factors affecting of
their application is essential. Therefore, a Delphi study were conducted to identify and analysis the drivers and
barriers for mechanized olive harvest in Guilan province, Iran.

Materialsand M ethods

This research was conducted using the Delphi technique in Guilan Province, Northern Iran. Delphi technique
is a structured process to gather and classify the knowledge of a group of experts. Through consultation with
professors and researchers in related institutions, 22 experts from the subsidiary offices of agricultural
organization of Guilan Province were selected for the study. In the first round of the study, the participants were
asked to answer to two open questions about the driving factors and barriers of mechanical olive harvest in
Guilan Province. Nineteen items were found as driving factors and seventeen as barriers for developing the
mechanical olive harvesting in Guilan Province. In the second phase of the study, the respondents were asked to
answer to the all items written in the form of a five-level Likert scale, and finally, experts of panel were asked to
answer to the top 10 items of driving factors and barriers in percent form. The results were analyzed using SPSS
computer software and arranged in various tables.

Results and Discussion

Based on the findings of last phase of the Delphi study, ‘modification of olive groves and applying the
technical fundamentals to the orchards’, agreed upon by 98.15% of the participants, was identified as the first
driving priority to mechanize the olive harvest in Guilan Province. In this regard, pruning olive trees is the first
modification practice which should be applied to the old olive groves of the region. Olive cultivar is the other
parameter affecting on the performance of olive harvest machinery. Therefore, this parameter also must be
considered in construction of new groves or renovate the old olive gardens.

‘Special support for related researches to construct and optimize the olive harvesting machinery’ was also as
the second driving factor to develop mechanized olive harvesting in Guilan Province. In this regard, design and
fabricate the new machinery based on the local conditions is a matter of great importance.

The findings of last phase of the Delphi study also indicated that ‘the slope of most olive growing plots’,
agreed upon by 95.62% of the respondents was identified as the first barrier for mechanical olive harvesting in
Guilan Province. Thus, research on all the technical aspects of hand-held harvesting machines, including hand-
held shakers should take priority.

Lack or shortcoming of planning for the development of the olive harvest mechanization was also as the
second barrier to develop mechanized olive harvesting in Guilan Province. Therefore, codifying a regional
macro-plan to develop mechanized olive harvesting in Guilan Province must be considered among the important
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programs of Guilan’s Agricultural Organization, Iran.

Conclusions

The results of this study showed that many factors affect the mechanical harvesting of olives in Guilan
province which modification of olive groves, special support for related researches to construct and optimize the
olive harvesting machinery are among the most important driving factors. Therefore, to develop the mechanical
olive harvester, developing the applied strategies to support the olive growers, modification of foreign
machinery, and design and fabricate of new olives harvest machinery are essential in Guilan province, Iran.

Keywords: Agricultural mechanization, Barriers, Delphi, Drivers, Olives



