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Introduction

In recent years, the lack of adequate regional assessment and classification has led to unequal investments
and policies, resulting in polarization and disparities in the development of agricultural units. However, since
agricultural products are produced, distributed, and consumed nationwide, analyzing production conditions
across different agricultural systems can provide valuable insights for supply chain managers. A comprehensive
evaluation of production system development across the country can enhance product quality, stabilize the
supply chain, reduce costs, and improve overall efficiency and performance. These improvements are vital for
advancing the agricultural sector and strengthening national competitiveness. In many regions, agriculture forms
the backbone of the local economy, making regional equity and balanced development essential for sustainable
agricultural growth.

Materials and Methods

This research was conducted with the aim of evaluating the development levels of different provinces of the
country in the field of edible mushroom cultivation. The approach of this research is descriptive-analytical. The
statistical population includes 31 provinces of Iran, and the required data are based on the results of the 2016 and
2021 censuses of the Statistical Center of Iran. Following the initial review, indicators that emphasize the aspects
of human power, infrastructure, performance, waste, economy, and energy were collected. Weight estimation of
indicators was done using Shannon's entropy method. The TOPSIS method was used to assess and rank the
provinces based on their level of development within the mushroom cultivation industry. The ranking operation
was done using eight different index groups: infrastructure, consumption of inputs, value of consumption inputs,
types of products and waste, value of payment types, value of product categories, value of energy consumption,
and the number of employees and payments to them.

Results and Discussion

Results show that in 2016, the provinces were classified into three levels: relatively deprived of development,
medium development, and relatively developed. Apart from Alborz province, which was placed at a relatively
developed level, other provinces were placed at lower levels. By 2021, all provinces had made significant
progress compared to 2016, elevating their development status so that none were classified as relatively
deprived. Furthermore, the number of provinces categorized as relatively privileged surged from just one in 2016
to eight by 2021. The findings revealed that the smaller, non-industrialized provinces exhibited greater
development compared to their larger, industrialized counterparts.

Conclusion

The results showed that Alborz province had the highest level of development, and Semnan province had the
lowest level of development of this industry in the country. The level of development and ranking of edible
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mushroom cultivation units in the provinces was obtained by using different categories of indicators and the
TOPSIS multi-criteria decision-making method. To enhance the production and productivity of cultivated edible
mushrooms, it is essential to advance cultivation techniques and technologies through the expansion of research
initiatives, educational programs, and extension activities.
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Table 1- Investigation of development degree criteria in edible mushroom production units based on basic and
dimensional criteria of edible mushroom production units in the country of Iran

oR9)
PXVPRR Ui 5 sleylne drwgl S yas L )
Ranking General evaluation criteria Development indicators Unit
Method
Shes @B Uhgn claisly sl ;
o The number of edible mushroom cultivation units
Shss @B Uhygn bsly olal 5 oy Shss 2B Ubysn il sl
! Infrastructure and dimensions of mushroom  he number of edible mushroom cultivation halls
cultivation units o N
Shss @b Ghisn sl JS colus & e
The total area of edible mushroom growing halls (m?)
Ready compost -esle] cowgeeS (kg) p5sks
Chicken manure - ¢ 5o 358
o (ton) oy
Perlite soil -cdJ,, S
Peat s0il (covering)-( siubg) cu Sl (MP) a0
Straw - S ols (tonne) oy
Spawn (seed) - ()4) ¢yl
@B g slasly ordidyas (slaodlys )l Nitrogen fertilizer (urea) - (o,s)) 4551 355
2 S Wheat - p.u5
The amount of inputs consumed by Limestone - <al (S
mushroom cultivation units (kg) p,Soks
Gypsum stone -5 e .

Molasses - Mo
Planting bag -cuis” aw.s
Solid chemicals - sols wu
Liquid chemicals - Lo pw
Disinfectants o.us’ ssac s dlge L)
Total input value- s eslgs 3!
Ready compost =eslel cuwgues’
Chicken manure - ¢ 5o 358
Perlite soil -cdJ,, S
Peat soil (covering)-( .ise) cw SB
Straw - il olS
Spawn (seed) - (,4) ¢yl

@B Ghign ey erdidpae slaedls i) Nitrogen fertilizer (urea) -(s,s)) ;) 555 -
S Wheat - .5 o e
. o (Thousand Rials)
Limestone - Sal K

3
Value of consumed inputs of mushroom

cultivation units
Gypsum stone -5 e
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Planting bag -cuis” aw.s
Solid chemicals - sols wu
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Disinfectants o.us’ ssac s dlge
Other- L,
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Amount of products and wastes of Bulk oyster mushroom- lals s.o ¢,
mushroom cultivation units Bulk oyster MUShroOM- gl s 2,5
Span- ;L.

Waste after production-Jg jl s oluls

Minor building repairs- lasbs S5 <l jpass
Minor machinery repairs-cYi yile Sy <l ypens
Minor vehicles repairs-als Jylwg S5 <l pons
Building rent- :jlazsls o !
Communications -clbLs,|
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lye> 2,6 o asly ol 25 lgsl (453,] . .
5 Fhgt DF i slaly ey 9l 0, Packaging materials- ¢.s a5l
The value of various types of payments for . ) ] .
mushroom cultivation units Paper, stationery, and - ¢ gl ¢ )ljleutys ils
office supplies

Agricultural services- ;,5Las closs
Legal - )5 g eSS loss plos g (o plaos o Boi> loss
services, auditing, and other business services
Bank fees- SGb (slasje )8
Others- L.

Bulk button mushroom- ¢las clasSs z 8
Package button mushroom- lau (gleSs z,B
Bulk oyster mushroom- ¢laé i ¢,

Bulk oyster mushroom-  gle., Sis g, Jby ha
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cultivation units
Package button mushroom- lai (gless z,B
Bulk oyster mushroom- ¢laé i ¢,
Bulk oyster mushroom-  gle., Sis g,
Span- ;L.
Waste COmpost- sy cuwgpaS

kerosene- saw ¢
Gasoline- s4;5
Petrol- -, 55
Liquid gas- e 515
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7 Shes @B Lhgn wlassly )
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water of mushroom cultivation units Other fuels- g 3oyl
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8 The number of employees and the payments Other payments-ls z51sy, L
of the mushroom cultivation unit to them Total number of employees- Mels JS sl (Person) ,is
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Table 3- The assessed quantitative and gualitative development levels from the perspective of Prescott and Allen

oot U (9355 “"'1’“’ 0.8-1 0.6-0.8 0.4-0.6 0.2-0.4 0-0.2
TOPSIS closeness index
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developed Develope Undeveloped development

(developing)
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Fig.2. Closeness index based on different rankings using TOPSIS in 2016
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Table 3- Ranking results of provinces based on different indicators using TOPSIS in 2016

, bt A Lgwas, 2panad;  3uauad,  4duabad;, Suauad,  Busad,  Tesas, 8w,
“';'f") ;’ i Ranking ) Ranking ) Ranking ) Ranking ) Ranking ) Ranking ) Ranking ) Ranking )
o. rovince
(#1 (#2 (#3 (#4 (#5 (#6 (#7 (#8
1 Ardabil- >, 14 28 31 7 6 23 22 13
2 Isfahan- lgéw! 3 3 25 6 7 31 31
3 AIborz—;,Jl 1 2 30 1 1 29 28
4 Ham- M, 31 15 12 16 28 1 1 30
5 Bt obubl 20 24 22 28 27 9 12 18
Azarbaijan
6 Wt obebal 12 6 20 8 8 15 17 16
Azarbaijan
7 Bushehr- g 26 19 11 24 22 8 5 24
8 Tehran- -5 2 31 1 5 5 26 29 4
PREIIE
9 ek 8 14 28 10 10 25 23 3
Chaharmahal &
Bakhtiari
10 T ol 24 9 6 18 11 16 20 19
S. Khorasan
"9y bl
11 Razavi 4 29 24 29 12 30 30 7
Khorasan
12 Nomdded gluls 27 16 13 17 30 4 2 31
Khorasan
13 “oig 9 1 29 2 2 27 25 8
Khuzestan
14 Zanjan- \bs; 22 25 27 22 14 12 13 20
15 Semnan- e 17 10 5 12 16 5 9 29
9 Ol
16 o sk 30 13 9 15 26 6 1 27
Sistan &
Baluchistan
17 Fars- ., 18 7 16 14 13 21 16 5
18 Qazvin-gy5 6 5 23 4 4 22 26 10
19 Qom-8 23 21 26 11 19 10 6 23
20 moke,S 16 20 21 27 20 17 15 12
Kurdistan
21 Kerman- ., 11 8 8 13 18 18 21 11
22 moliile,S 28 18 18 20 9 14 7 22
Kermanshah
9 45kSaS
23 el 13 27 2 25 25 7 14 17
Kohgiluye &
Buyerahmad
24 Golestan- s 10 11 14 21 21 20 19 14
25 Gilan- M5 21 12 17 19 23 13 3 25
26 Lorestan- k. ) 19 17 10 26 24 3 8 21
27 ol 7 4 19 3 3 28 24 9
Mazandaran
28 Markazi-s 55, 15 26 4 30 15 19 18 15
29 oS 29 22 7 23 31 2 10 26
Hormozgan
30 Hamedan- -)ses 5 23 3 9 17 24 27 6
31 Yazd-»j 25 30 15 31 29 11 4 28
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Table 4- Ranking results of provinces based on different indicators using TOPSIS in 2021

Twsad, 2auad, 3Bauad, 4doavad,  Sgauad, 6 gasad, 7 gasad, 8 aiad,

“';'f") :L“" el Ranking ) Ranking ) Ranking ) Ranking ) Ranking ) Ranking ) Ranking ) Ranking )
0. rovince
(#1 (#2 (#3 (#4 (#5 (#6 #7 (#8
1 Ardabil- || 9 20 21 20 20 23 11 8
2 Isfahan- -k aw! 2 29 27 31 3 30 31 2
3 Alborz-;,.J! 1 31 31 2 2 22 29 3
4 Hlam-»M,! 21 11 8 22 26 3 5 28
5 EcdRok=bs 17 23 10 17 19 11 13 23
Azarbaijan
6 Womef okt 20 2 14 6 11 19 18 16
Azarbaijan
Bushehr- 3.5, 27 10 4 1 28 4 7 24
8 Tehran- )¢5 3 24 28 5 1 27 30 1
9 Jbo)lez
9 ke 4 19 16 28 14 18 24 10
Chaharmahal &
Bakhtiari
10 T ol 23 7 3 10 16 9 20 26
S. Khorasan
11 s ks 8 30 29 25 12 26 28 4
Razavi Khorasan
12 Nomdesglds 29 18 11 12 29 8 4 25
Khorasan
13 “obig 11 27 26 11 7 29 26 5
Khuzestan
14 Zanjan-bs; 24 15 13 24 24 15 9 20
15 Semnan- :liew 19 8 9 13 15 7 12 18
~okrgly g (i
16 Sistan & 31 12 1 18 31 1 1 31
Baluchistan
17 Fars- o, 5 26 25 27 5 28 27 7
18 Qazvin- s 6 25 30 3 6 25 22
19 Qom-8 25 13 6 15 17 14 10 14
20 mob, 10 5 15 30 9 31 15 12
Kurdistan
21 Kerman- s 18 6 12 9 22 20 14 19
22 molaileyS 30 22 22 21 13 5 3 30
Kermanshah
“denlyg g 4 skSaS
23 Kohgiluye & 15 28 24 14 21 17 17 15
Buyerahmad
24 Golestan- ;.8 13 17 17 23 18 16 21 17
25 Gilan- M5 16 9 7 16 23 10 6 21
26 Lorestan- ) 22 14 2 26 27 12 8 22
27 molile 7 4 20 7 10 24 25 11
Mazandaran
28 Markazi- 8, 14 3 18 8 8 21 23 13
29 ass 28 21 19 19 30 2 2 27
Hormozgan
30 Hamedan- -les 12 1 23 4 4 13 19 9
31 Yazd->j 26 16 5 29 25 6 16 29
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Fig.3. Closeness index based on different rankings using TOPSIS in 2021
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Fig.4. Development levels of edible mushroom production systems in Iran for the years 2016 and 2021 using the
average of eight TOPSIS rankings
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Table 5- Final ranking based on the integration of eight ranking methods results of edible mushroom production
systems in Capeland matrix

1395 Jlw 1400 Jw
@3, ol oU 2016 2021
No. Province O e s gl ady ool Bl i glte Al
Win Lost Rank Win Lost Rank
1 Ardabil- J., 6 25 26 14 16 17
2 Isfahan- Lao! 23 1 29 30
3 Alborz-; 30 2 19 1 12
4 llam- 3 12 10 14 17 13 14
5 E. Azarbaijan- 3,3 o, 3 27 28 13 19 18
6 W. Azarbaijan- o, ;bob,d 27 3 3 27 3 4
7 Bushehr- ;4.4 8 21 23 28 2 3
8 Tehran- s 24 4 5 21 9 10
9 Bakhtiari & Chaharmahal- ¢,Liss 5 Jbe )los 19 11 11 13 19 18
10 S. Khorasan- pga olel,s 16 12 13 23 8 8
11 Razavi Khorasan- s, ;)3 0 29 31 0 30 31
12 N. Khorasan- Jles L3 12 23 21 10 20 21
13 Khuzestan- :)l.;4 24 5 7 9 22 22
14 Zanjan- ;bs; 3 28 29 7 23 24
15 Semnan- ;o 26 6 5 29 1 2
16 Baluchistan & Sistan- :iwe sl g ol 10 21 21 16 14 15
17 Fars- ., 20 12 11 4 26 27
18 Qazvin- ;45 27 5 4 18 12 13
19 Qom-43 8 23 25 23 8 8
20 Kurdistan- :,lwss,s 4 26 27 15 15 16
21 Kerman- L. 5 23 7 8 20 10 11
22 Kermanshah-sLzile 10 19 20 6 24 25
23 Buyerahmad & Kohgiluye-sesl, g g 455LSeS 13 15 18 3 27 28
24 Golestan- .5 13 13 17 9 22 22
25 Gilan- M3 12 17 19 26 6 5
26 Lorestan- . ) 15 14 15 13 19 18
27 Mazandaran- .l 29 1 1 26 6 5
28 Markazi- ¢S ;e 11 25 24 26 6 5
29 Hormozgan- ;5 5. ,» 15 14 15 5 25 26
30 Hamedan- ;e 22 11 10 30 0 1
31 Yazd-sj, 0 28 30 2 28 29
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