Evaluating research directions and identifying research gaps and emerging

new topics in Iranian national conferences of saffron

Hamid-Reza Fallahi *2*, Mahsa Aghhavani Shajari 2, Abbas Hemmati Kakhki*®

! Associate Professor, Department of Plant Production and Genetics, Faculty of Agriculture, University
of Birjand, Birjand, Iran
2 Plant and Environmental Stresses Research Group, Faculty of Agriculture, University of Birjand, Iran
3 Assistant Professor, Department of Agrotechnology, Faculty of Agriculture, Ferdowsi University of
Mashhad, Mashhad, Iran
4 Assistant Professor, Research Institute of Food Science and Technology, Mashhad, Iran
5 Guest Researcher, Saffron Institute, University of Torbat Heydarieh, Torbat Heydarieh, Iran

*Email of corresponding author: Hamidrezafallahi@birjand.ac.ir

Introduction: Saffron is considered as a strategic crop for Iran due to its food, cosmetic, health
and medicinal uses, high economic value and adaptability to the arid climatic conditions.
Accordingly, seven national conferences on saffron, have been held in Iran, from 1988. So far,
no bibliometric study has been conducted with the aim of qualitatively examining and
identifying the research directions of Iranian national saffron conferences. Accordingly, the aim
of this study was identifying the research topics, being aware of research gaps and providing a
way for future research based on information presented in the past saffron conferences.
Materials and Methods: In this descriptive-analytical study, the research trend was evaluated
during the seven sessions of the Iranian National Conference of Saffron. The first of them was
held in Qaen in 1988 and the last one was held in Birjand in 2024. Research topics were divided
into eight main axes, 17 branches, and 98 subgroups. Articles that examined more than one
research topic were attributed to all relevant subgroups.

Results and Discussion: Based on the results of eight main research axes, out of 601 articles
presented at seven sessions of the national conferences of saffron, 236 articles (39.3%) dealt
with the subject of production and cultivation, 90 articles (14.9%) with saffron uses and
applications, 77 articles (12.8%) with harvesting and post-harvest issues, 73 articles (12.1%)
with economic issues, 55 articles (9.1%) with genetics, breeding and biotechnology, 24 articles
(0.4%) with pests and diseases, 19 articles (3.2%) with mechanization and 27 articles (4.5%)
with other topics. In all these research topics, the largest number of articles was published in
the 71 conference. In the last session of the conference, the topics of medical applications,

biotechnology and breeding, as well as saffron compounds, have received more attention, so
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that out of 64, 55 and 11 articles dedicated to this topic in all conferences, 28 (43.7%), 30
(54.5%) and 7 (63.6%) articles were presented in the 7" conference, respectively. New
technologies have received special attention from researchers since the 5" conference and have
received the largest number of articles (21 articles out of a total of 31 articles, equivalent to
67.8%) in the 7™ conference. Among the post harvest issues, the two topics of stigma drying
method and identification of fraud and determination of product authenticity have received
more attention from researchers in the last session of the conference, and about 50% of the total
number of articles on these topics have been presented in this session. Regarding the topic of
climate change and organic production, 17 and 9 articles have been published in the total
national saffron conferences, respectively, of which 12 and 6 (70.6 and 66.7 %, respectively)
are related to the 7" conference. Among the topics related to mechanization, the most attention
in all conferences has been paid to mechanized stigma separation. Regarding nutritional
management of saffron, 104 articles have been published independently or in combination with
other topics (17.3 % of the total articles), of which 49 (47.1 %) were presented in the 7%
conference, and among them, the use of new sources of fertilizer and foliar application of
nutreints has received more attention in recent years. Of the 45 articles published on irrigation
management, 28 (62.2 %) were presented in the last conference, and in recent years, more
attention has been paid to the topics of water quality, water requirement, and irrigation methods.
The topic of saffron disease identification and management has received 12 papers in all
conferences so far, 10 of which (83.3%) were presented in the 7™ conference. The most
important ecological and agronomic issues that have recently received more attention include
the effect of climatic factors on saffron, the allelopathic effects of saffron, crop rotation,
pretreatment of corms with growth hormones, and the most important issues that have been
considered in most conferences include corm weight and planting density. Some agronomic
issues such as planting date, corm planting bed, corm specific propagation, corm storage
conditions, and soil physical properties have received less attention from researchers.
Indigenous knowledge and agrotourism are also among the issues that, although they have
recently received more attention from researchers, have not yet been sufficiently researched.

Conclusion: Although numerous researches have been conducted on saffron agronomic issues,
this trend should be continued and focused on creating innovation in research and studying less
studied topics such as corm storage conditions, identifying optimal levels of nutrients,
adaptation to climate change, and crop rotation. The topic of biotechnology has not received
sufficient attention from saffron researchers, and research development in this issiue is

necessary.
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Table 1- Number of articles related to anthropology, indigenous knowledge and ecotourism of saffron
during the Iranian national conferences of saffron
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Research Topic
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General importance, opportunities and challenges
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Saffron in culture and literature
U Slilie g e, 1 0 0 0 0 1 0 2
History and historical geography
)25 5 sog2 A2 o o o o 1 0 2 3
Indigenous knowledge and ethnography
S22 o o0 o0 ©0 0 0 2 2
Ecotourism

halor )55 8y dn JS 3 g0 18 4 byrye cVlie ggerma T sl plul gl (o Ginlod (uetin U (gl Baims o Lis iy €7 5 CL
C1-C7 represent the first to seventh Iranian National Conference of Saffron, respectively; T: Total number of published articles
related to each topic in the seven conferences of saffron.
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Fig 1. Number of articles related to the botany and life cycle of saffron during the Iranian national
conferences of saffron
Diolen (513510 590 cin JS 13 ggdge b 4y bgyye Ve gemme iT sl Gl hie ) Lo iulen fretin B gl baes lis w54 C7 5 CL
C1-C7 represent the first to seventh Iranian National Conference of Saffron, respectively; T: Total number of published
articles related to each topic in the seven conferences of saffron.
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Table 2- Number of articles related to extension, farmers' technical knowledge, farmer-expert collaborative
communication, cultivation development, and agronomic and qualitative comparisons of saffron between different
regions of the country, during the Iranian national conferences of saffron

295 )9’“_ C1 Cc2 C3 C4 C5 C6 C7 T
Research Topic
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Issues related to extension
Ol e Cudls anugi
Development of saffron cultivation area
Gl gble o (a5 g Sl 5 Sluslis
Agronomic and qualitative comparisons 0 0 2 0 2 0 2 6
between different regions
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C1-C7 represent the first to seventh Iranian National Conference of Saffron, respectively; T: Total number of published articles
related to each topic in the seven conferences of saffron.
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Table 3- Number of articles related to saffron ecology and agronomic management during the Iranian national conferences of saffron

idags y5e CcCcC CccCccC C idag 50 ccccccc .
Research topic 12 3 4 56 7 Research Topic 1 2 34 5 6 7
0185 52 conlBl (gl 2ol 51 CdlS 51 B &y (51 e g (S €510 pr ol
Effect of climatic parameters 1 0 1 1 3 5 8 19 Corm de-scaling, corm splitting and base-corm o 0 01 0 0 O 1
on saffron removal before planting
S e 001 1 01 2 5 ) Shogessh b i Jleduty 0 0 00 2 1 3 6
Soil quality Corm pre-treatment with hormones
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Corm weight Corm storage temperature
sl o817 02 2 3 2 3 7 19 QLS il b plyie ) byla £uiS 0 0 21 3 0 1 7
Corm density Saffron intercropping with other crops
w ? e s 1.3 (0%
, Sl cds 000 0 00 1 1 ) P9 o 0 00 O O 3 3
High-density corm planting Crop rotation
e &) 001 0 01 0 2 Ol i 0o 0 01 0 0 0 1
Planting date Freezing stress
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Changes in nutrient content, soil physicochemical
properties, and corm growth at different ages of the
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field
Lo S e 000 0 20 0 2 01385 ol sl g 450 S Sl 1 0 0 10 1 0 3 5
Corm direction at plnating Allelopathic effect of field soil and saffron organs
Sl 51 8 4o gailes dis o iS5 olaid] £l
Removing corm buds before 0 0 0 0 0 0 1 1 18N Ere o 0o 00 1 0 1 2

Specific corm propagation fields

planting
o e ‘S - [ o
B 000 0 01 0 1 b dle g g0 1 1 12 1 3 4 13
Corm substrate Review and analysis of agronomic topics
W Sl (g

Planting method of corm
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C1-C7 represent the first to seventh Iranian National Conference of Saffron, respectively; T: Total number of published articles related to each topic in the seven conferences of saffron.
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Table 4- Number of articles related to saffron pests, diseases and weeds during the Iranian national
conferences of saffron

RIS s Cl C2 C3 C4 C5 C6 C7T T
Research topic
R o 1 0 o0 1 0 10 12
Disease identification and management
eblcepiey bl o 1 1 0 3 0 3 8
Pest identification and management
OB Vg IS o 1 1 0 0 0 1 3

Rodent control
2 Gldile olomd ppé Cu e g (bl
Identification and non-chemical management of weeds

Chemical control of weeds (herbicide)
i d%‘”-‘ 9 "er.'-)l‘“.? il rEI9° 0 0 1 1 0 0 0 2

An overview of pests, diseases and weeds
Diulen (51351 893 Can IS 5 ggudg0 4o 4y bgsye YlEs ggemme (T .l olp) lhie) o (isled (peian B ool 8aims o lis s 54 C7 B CL
C1-C7 represent the first to the seventh Iranian National Conference of Saffron, respectively; T: Total number of published
articles related to each topic in the seven conferences of saffron.
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Table 5- Number of articles related to saffron irrigation management during the Iranian national
conferences of saffron

G“;"’95‘3)9"f Cl C2 C3 C4 C5 C6 C7T T
Research topic

o Culs
Irrigation water quality

0 0 0 2 2 1 6 11

Skl o) o 0 1 1 1 0 3 6
Irrigation method
olS ol U 9 (Brae ol jlao _ o 0o 1 2 3 0 12 18
Amount of consumed water and crop water requirement
Wl 5, o 0o 1 1 1 0 1 4
Summer |rr|gat|0n
Syl ol 9 ploj 0 0 0 0 0 1 2 3

The time of the first autumnal irrigation
Il 3y g sl
Virtual water and water footprint

_ t_e-)L&an sol 3 b.?Ln:.wl 0 0 0 0 0 1 1 2
Application of unconventional waters
32 g S e o 0 0o 1 1 0 2 4

Application of superabsorbent
Ol ()15 0 89> b JS ) £9:590 1 4 bgrye SVle ggecme i Tl Glul plites (o Giolen (retin U (gl Buid )L e CT U CL
C1-C7 represent the first to the seventh Iranian national conference of saffron, respectively; T: Total number of published
articles related to each topic in the seven conferences of saffron.
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Table 6- Number of articles related to saffron nutritional management during the Iranian national
conferences of saffron

295 )9’“_’ Cl C2 C3 C4 C5 C6 C7 T
Research topic

bowd g (JT slades b (BAL L > ydie S iss

Single or combined soil application of organic and chemical 3 2 1 5 9 6 19 4
fertilizers

il polis Fp 0 0 0 1 4 1 4 9 19

Foliar application of nutrients
e e gledn)l O 0 0 4 4 3 14 25

Application of new sources of fertilizer
e Spasy lelie _ o 1 0 1 4 2 5 13
Identification and application of mycorrhiza

")SJ”“’.QB‘S):’)"’“LS,W“’L?)‘ 0 0 0 0 0 0 2 2

Relationship between leaf and corm nutrients content with yield

C1-C7 represent the first to seventh Iranian national conference of saffron, respectively; T: Total number of published articles
related to each topic in the seven conferences of saffron.

«Suglsd sl dsisy ligegdges 5 Guslitsgumslisly ilsuger S 95 (uligieslon indgn cipal sl (Soog sl 1355 M2 pilie

Sl 0ylas SL3l pgebs yrws I
New sources of fertilizer: Humic acid, amino acid, biophosphorus, bioaminopalce, nitroxin, biosulfur, Bacillus
subtilis, Pseudomonas putida, fulvic acid, Azospirillum, Azotobacter and algae extract

Sl )l g
g )90 dllie o> b lhaej o Ghalon B9 ey JleolS g ST )3 (i jolis lgime 55 9 (it S ) Ag5 g990
Sl ggdge cpl (¥ JS) Conl 0 piite jogiad (] 3 dlie Vo g dw Coi i 55wl g D (Sloojgd 3 9 48 )15 e
N gaze 15 4 Sl )ik 093ls) 2 1 Bb BibSs jl o8 cunl e SO A5 egdge 4l d2g5 I3 g,
Wy S g Slgie &5 Conl gt CiS nj g)l5e (B 3 (pliend Slge Bpae o GRS LL K03 (a5 g plle 2lie

[(Fallahi et al., 2021) w35 31 olS )

Yy



Total
S
£
s C7
e
[<5]
o
c
L
[<3]
= C6 1
8 m Organic production requirements and methods
1 = Heavy metal content and toxicity
C5
1
0 2 4 6 8 10

Number of published paper

sliolen 13 (SOB ) udg sl gy 5 Slalill 50 g S Gl Cuomw g (5550 D590 43 ol i Y s Dldad Mgy -V S
olx! ol e
Fig 2. The trend of the number of articles published on heavy metals content and toxicity, and organic
production requirements and methods in Iranian national conferences of saffron
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C1-C7 represent the first to seventh Iranian national conference of saffron, respectively; Total: Total number of published
articles related to each topic in the seven conferences of saffron.

oS!yt
O 3l 580l 35 5 oy g ol Sl g el puss b bl o dlie VY sl lyie (o Gialen (6155 5 (sl 9> ggemme 5
53 sl 0 )l iz o ol J3 oled (635 0 Bygd pwesin )3 (Muoyd Vo/B) ()] )50 VY &S ol 0s e aldl yuus 4y oL
@ dlie S ALIL Glalon 855 (se)le g Sl o Al el oo cnl > i (lhde (o Giolos ()13 (ol 893 4w
s Sk G805 4 ol ] a5 bl 5 £3d3e 1 42y L3 ot Y5 3 {1 JS2) 033 4o £330
929) 0l 9y L1y olyie 3,Shas cagi 5 598y glold o plinl Logas ;a8 Gilise (sl 53 85 3,5 o)Ll Los il

.(Sahabi & Moallem Banhangi, 2022) cul s>

Y¥



o |

o [
ce [N 1

cs | :

C4F1

0 2 4 6 8 10 12 14 16 18
Number of article related to climate change

Conference number

Olpl ohass o s iolen 50 (uulBl 1o 3yg0 53 o puiiie Y lRe dlaws Wg, =Y IS5
Fig 3. The trend of the number of articles published on climate change in Iranian national conferences
of saffron
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C1-C7 represent the first to the seventh Iranian national conference of saffron, respectively; Total: Total number of
published articles related to each topic in the seven conferences of saffron.
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Table 7- Number of articles related to ecological zoning, modeling and remote sensing during the
Iranian national conferences of saffron

B3 )9’“_’ Cl C2 C3 C4 C5 C6 C7 T
Research topic
S&los g CulS ;b (St o o0 O o0 2 2 1 5

Yield and cultivated area prediction
Omilo (5353 9 (Souan (mas &S £, 55w

Modeling, artificial neural networks and o o o o o 1 2 3
machine learning
LS by, yas L5 i o
B gBpaxe 9 593 jl e 0 0 0 0 0 0 1 1

Remote sensing and plant indicators
EMa 5 o0y Cuwld (S drdms bl ol

Identification of suitable areas to cultivation, 6 o 1 o0 7 0 2 10
land suitability and ecological zoning
B idg5 Juloil 3
ORI B0 o 0 0 2 0 0 2 4
Meta-analysis of previous researches
W g3y Jolod g (Lol Lo

- . i 0O 0 O 0 0 0 3 3
Bibliometric and research analysis

C1-C7 represent the first to the seventh Iranian national conference of saffron, respectively; T: Total number of published

articles related to each topic in the seven conferences of saffron.
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Fig 4. The trend of the number of articles published on biotechnology and breeding in Iranian national

conferences of saffron
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C1-C7 represent the first to seventh Iranian national conference of saffron, respectively; Total: Total number of published

articles related to each topic in the seven conferences of saffron.
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Table 8- Number of articles related to harvest and post-harvest issues during the Iranian national
conferences of saffron

HR93L 970 CL C2 C3 C4 C5 C6 C7 T
Research topic
JS Cudila
. 0 0 1 0 1 0 0 2
Flower harvesting
s ol 0 0 1 0 0 0 0 1
Flower storage
F sl e o 1 o o0 0 0o o0 1
Ratio of flower parts
o slial 3l Jolee o o o o 0o 1 0 1
Energy equivalent of plant parts
D 2.8 S by

Drying method of stigma
O35 Sl g WS Cagb) jlate
Stigma moisture content after drying
$29158 151 5 S 51 2135 529

Decontamination of the stigma and 0 0 1 0 1 0 2 4
processing place
g )l 0 0 1 0 1 0 2 4
Microbial load
4 s
W il o 1 5 o0 0 3 3 12
Stigma storage
4’ .
O S o o 0o o 0o 1 1 2
Stigma classification
ol opnd 9 UE bl
Identifying deception and determining 0 0 2 0 2 3 6 13
authenticity
1 5
o7y dlgn gl o o 2 1 0 3 4 10
Extraction of active ingredients
S S g e, i o 2 o 1 2 3 9
Standardization and quality control
il 51 g o 32 (55900 0 0 5 0 5 1 0 5

An overview of post-harvest issues

Dulen (51351 893 Cam IS 5 gaudge 4o 4y bgsye YlEs ggemme (T .l olp) lhie) o (ioled (peian B oyplgl 8aims L s 54 C7 U CL
C1-C7 represent the first to the seventh Iranian national conference of saffron, respectively; T: Total number of published
articles related to each topic in the seven conferences of saffron.
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Fig 5. The trend of the number of articles published on new technologies in Iranian national
conferences of saffron
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C5-C7 represent the fifth to seventh Iranian national conference of saffron, respectively; Total: Total number of published
articles related to each topic in the seven conferences of saffron.
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Fig 6. The trend of the number of articles published on saffron mechanization in Iranian national

conferences of saffron
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C1-C7 represent the first to seventh Iranian national conference of saffron, respectively; Total: Total number of published
articles related to each topic in the seven conferences of saffron.
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Fig 7. The trend of the number of articles published on chemical compounds of saffron and their
production pathway in Iranian national conferences of saffron

C1-C7 represent the first to the seventh Iranian national conference of saffron, respectively; Total: Total number of
published articles related to each topic in the seven conferences of saffron.
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Table 8- Number of articles related to uses of different parts of saffron, during the Iranian national
conferences of saffron
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Research topic
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Modern medicine

Ry Sy 50 B3, 51 (55950

A review of applications in modern 0 0 8 2 3 2 12 27
medicine

o o o 1 1 1 0 2 s

Traditional medicine
il o o o 2 0o 2 3 4 1

Food industry
. oLyl skl 1 0 0 2 4+1 3+l 1 13
Livestock, poultry and aquatic animals
Control of plant pathogens

B G 9 855N, ke 0 0 1 1 0 0 1 3

Dyeing and manuscript industries
Lo 1 s 1308 Bl
Removing heavy metals from the 0 0 0 0 0 1 0 1
environment

S 35 bylac bawgs OIE 5> 98 s

Reducing metal corrosion with petal 0 0 0 0 0 1 0 1
extract
u‘)&&) Caoww 9 ds)lb )V SRS ‘&)‘9"
Side effects, drug interactions, and 0 1 1 0 0 0 2 4

toxicity of saffron
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C1-C7 represent the first to the seventh Iranian national conference of saffron, respectively; T: Total number of published
articles related to each topic in the seven conferences of saffron.
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Fig 8. The trend of the number of articles published on economic issues in Iranian national
conferences of saffron
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C1-C7 represent the first to the seventh Iranian national conference of saffron, respectively; Total: Total number of
published articles related to economic issues in the seven conferences of saffron.
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Table 10- Saffron research trends based on general topics during the Iranian national
conferences of saffron
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Research topic
1,3 KW
A 7 11 22 28 41 27 100 236
Production and agronomy
3998 5m (I3 &4 (555 1 3 10 3 8 7 23 55
Genetics, Breeding, Biotechnology
Laid
e 1 3 8 14 17 8 22 73
Economy
Cudlor 5l mg 9 Gl 1 5 18 2 8 16 271 717
Harvest and post-harvest
. '. 'Ko
CHE N 1 1 2 4 2 4 5 19
Mechanization
(Y At
Syleat 9 & 0o 3 2 1 4 0 14 24
Pests and diseases
by o,
b”"_ . 1 1 19 5 16 11 37 90
Uses and applications
Lw
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C1-C7 represent the first to the seventh Iranian national conference of saffron, respectively; Total: Total number of
published articles related to economic issues in the seven conferences of saffron.
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Table 11- Research trends in the other national scientific events related to saffron

ole al-\-.gg, ,o.l-i. FOPRW (315 A (S5 WS 5 Ot 9 ol g 9w 3wl & olows g L8 Ly, sl geoe
Name of the scientific event == $i99Siew  EcOnOmMy Cadls Mechanization S Usesand  Other Total
Production  Genetics, Harvest and Pestsand ~ applications
and Breeding, post-harvest diseases
agronomy Biotechnology
(0lr)) gy Mo (o 0)lgiie (1l
. . . 13 1 6 5 2 1 3 10 41
1%t National Festival of Red Gold (Saffron)
(0lrs) ey b (o 0)lgii (yrog>
. . 9 1 8 5 2 3 6 3 37
2" National Festival of Red Gold (Saffron)
(0le) &0 b (Lo o)y (ypegus
. . 14 0 17 7 3 2 2 13 58
3" National Festival of Red Gold (Saffron)
Sbyj g ohie e piles (sl
1% National Conference on Saffron and 8 0 12 2 0 0 5 3 30
Barberry
i (imghs g (oele sladjglins (o islen oyl
The First National Conference on the
24 3 21 16 0 2 7 9 82
Newest Scientific and Research Findings on
Saffron
ol shmgdy 5 oole sl jsliod (o Sialan (g
2" National Conference on the Newest 37 6 21 9 0 4 6 8 91

Scientific and Research Findings on Saffron

ol (imody g (oole sl jgliod o Sialen (yroges

3 National Conference on the Newest 47 0 12 6 2 3 9 3 82
Scientific and Research Findings on Saffron

UTH: Univesity of Torbat-e Heydariyeh; AUQB: Azad University, Qaenat Branch; QG: Qaenat Governorate
(Voo A) o2y 5 o)l Jl 4850 e (o o)l (ragur 5 (a9 gl leMl
Information about the first, second, and third national festivals of saffron is taken from Mokhtari and Rajabi (2008)
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