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Abstract

This study aimed to explore the agronomic and economic implications of intercropping cumin and saffron in
the Ghohestan region of South Khorasan province at a private research farm, under the supervision of the Faculty
of Agriculture, University of Birjand, during the 2022-2023 period. To assess saffron's performance when
intercropped with cumin, an experiment was conducted using a randomized complete block design with three
replications in a uniform three-year-old saffron field. The experimental treatments involved different densities of
cumin cultivation in the saffron field, including 0, 30, 60, and 120 plants per square meter (0, 25, 50, and 100% of
its optimal density, respectively). The findings revealed that the LER index exceeded one in all treatment groups.
The highest saffron stigma yield, recorded at 0.41 kg/ha, was achieved with an intercropping density of 60 cumin
plants per square meter. The highest LER values were 1.94 and 1.92, obtained through the treatments with 30 and
60 cumin plants per square meter, respectively. Additionally, the Relative Value Total (RVT) was above one across
all intercropping ratios. The greatest Intercropping Advantage index (IA) that was recorded at 0.065; was also
achieved with the 60 plants per square meter cumin treatment. Consequently, increasing the cumin planting density
in saffron fields, particularly at 60 plants per square meter, did not significantly affect saffron yield, leading to a
recommendation for farmers in this region to adopt this practice for improved land use and economic benefit.
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Figure 1- Location map of the research area.
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Figure 2— Maximum and minimum air temperature and precipitation of experimental region during the crop year 2022-2023

according to the data of Iran Meteorological Organization.
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i gbe FDHETSH S 005 0,Sos
S.0.V df Green cumin yield
S
* 2 0.115
Block
s "
e 5 0.324*
Treatment
s
10 0.070
Error
S s 11.61
C.V. (%)

FLSD 9051 bl yp o y3 8 Jlassl gebas 3 I xo <dMaS] o jlits %
*: Indicates a significant difference at the 5% probability level based on the FLSD test.
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Figure 4- Effect of different cumin densities in sole and mixed croping on cumin seed yield.
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Means with same letters have no significant difference at the level of 0.05 based on the FLSD test.
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Table 4 - Estimating the amount Actual Yield Loss (AYL) or Gain and Intercopping Advantage (IA) in mixed cropping

treatments

St D315 STy X . o . . L . o)L sl Sl (g k0dgmw
iSSP e ey 5 Sles GG IS e 005 8Bl ,Sles RIS s by

. . AYL saffron AYL cumin =
Cumin density AYL IA

30 -0.18 3.53 3.35 -0.016

60 0.61 0.72 1.33 0.065

120 0.018 -0.25 -0.23 0.017

el o ang b og e oyt d cyeyie 5 jew S5 Aol

2 pw 0y b olyae s bolsee coiS alllas 3)50 (sl yaslis
blad 4 Y (b8 boslet ol H8 gye e )3 digy £+ oSy
X ) Lalesl bl 1Y sl adhaio oyl )3 (odlaidl ¢ el
ol 3yt Qlaebl ce sl jo ©y5u0 4 g Jlgie Jluo

D)5 (o0 dpog (ogad

S ol 3wl
9 0lS —dwgh 09,8 Coles g Caslun b imghy oyl

d})gw IRLERHE L)‘)'m) Ls—“"bﬁ)" °9)§9 | e LS‘JI’Q'W-’
s Cawl 050,5 plouil Win yu o8l

51l g o
SF—wl gl sla0g)S ol Latacl e

J9“°L§°

Aasim, M., Umer, E. M., & Karim, A. (2008). Yield
and competition indices of intercropping cotton
(Gossypium  hirsutum L.) using different
planting patterns. Tarim Bilimleri Dergisi, 14
(4), 326-333.

Ahmadi, A., Dabagh Mohammadi Nasab, A.,
Zahtab Salmasi, S., Amini, R.,, & Jan
Mohammadi, H. (2009).
performance and useful indicators in the mixed

Evaluation of

cultivation of barley and vetiver. Agricultural

Olyie; AN 2 )Shes oy &5 2l Lt gy ool

g o b olhae) bl slajlas b el coiS los
Olies b g 0 bolie (il 3529 ()l gtne IS
olod o 1y G5l sYL Ol LER sl s Lo i cucls

CitS LS bS5 amd oLt pialojl 0,50 slolas
3,Slas oy yidin g (Al CulS 4 G oS 90 (ol bgle
o yd gy £ (oS jles )0 cbolswe cdls (o lhac; alS
A ool S 53 25 9kS Y Gl 4 o o) e
v J_.ob V/ay 9 V/A¥ ul)m L @00 ) Jw 0y A
CXRdgwr sl el Cnas 3l 5V boglse s

o) G £ @15l olydej bobe Jlo )3 55 TA (ooLaidl

&l

Knowledge &  Sustainable  Production
(Agricultural Knowledge), 20/2 (4), 76-87. (In
Persian with English Abstract).Asadi, Gh. A.,
Khorramdel, S., & Hatefi Farajian, M. H. (2016).
The effects of row intercropping ratios of
chickpea and saffron on their quantitative
characteristics and yield. Saffron Agronomy &
Technology, 4, 93-103. (In Persian with English
Abstract).

Azizi-Zohan, A., Kamgar-Haghighi, A. A., &



fala} wdayl s o lyae g e 095 boglive cutS” (golazil (g y9logms g (8,5 0, Klos aalllas ooyl o g b5

Sepaskhah. A. R. (2008). Crop and pan
coefficients for saffron in a semi-arid region of
[ran. Journal of Arid Environment, 72 (3), 270-
278.

Banik, P. (1996). Evaluation of Wheat (7riticum
aestivum) and legume. Agronomy & Crop
Science, 176, 289-294.

Behdani, M. A., & Fallahi, H. R. (2015). Saffron:
Technical Knowledge Based on Research
Approaches. University of Birjand Press. (In
Persian).

Fakari Sardhai, B., Farsi, M. M., Kianpour, R., &
Rafiei. H. (2023). Checking the export of
agricultural products. Research report of the
National Center for Strategic Studies of
Agriculture and Iran Chamber of Commerce,
Industries, Mines and Agriculture, 13-21

Galavi, M., Mousavi, S. R., & Ziyaie, M. (2009).
Effects of planting depth and control of soil
summer temperature on tunic production, corm
propagation and leaf desiccation in end of
growth period of saffron (Crocus sativus L.).
Asian Journal of Plant Science, 8, 375-379.

Gliessman, S. R. (1997). Agroecology: Ecological
Processes in Sustainable Agriculture. Arbor
Press. pp, 357.

Gonias, E. D., Oosterhuis, D. M., & Bibi, A. C.
(2011). Light interception and radiation use
efficiency of okra and normal leaf cotton
isolines. Environmental & Experimental Botany,
72,217-222.

Iranian Meteorological Organization (2024).
Annual meteorological report. South Khorasan
province: Iranian Meteorological Organization

Jahan, M., Amiri, M. B., Aghhavani Shajari, M., &
Tahami, M. K. (2013). Quantity and quality of
(Cucurbita pepo L.) as affected by winter cover

and  Trifolium
resopinatum), PGPRs and organic manures.
Iranian Journal of Field Crops Research, 11 (2),
337-356. (In Persian with English Abstract).

Karami, E., Almasi, A., Kashi, A., & Etminani, A.
(2022). The effect of wind breaking of sweet

crops (Lathyrus  sativus

corn and okra on growth indices and yield of
cucumber in strip intercropping system. lranian
Journal of Horticultural Science, 52 (4), 789-
798. (In Persian with English Abstract).

Kavand, H., Kalbali, E., & Sabuhi, M. (2014).
Application of data envelopment analysis to
evaluate the efficiency of saffron growers (Case
study: Qaen county). Saffron Agronomy <&
Technology, 2 (1), 17-30. (In Persian with
English Abstract).

Khorram Del, S., Moalem Benhangi, F., &
Davrpanah, S. J. (2019). The effect of
intercropping arrangements with cheese on the
yield of girl onions and flowers and quality
characteristics of saffron in the third year.
Saffron Agriculture & Technology, 8 (4), 479-
495. (In Persian with English Abstract).

Khorram Del, S., Rezvani Moghaddam, P., Asadi,
G. A., & Mirshekari, A. (2016). Effect of
additive
(Cuminum cyminum L.) with saffron (Crocus

intercropping series of cumin

sativus L.) on their yield and yield components.
Journal of Saffron Research, 4, 53-71. (In
Persian with English Abstract).

Khosravi, M. (2006). Agroecological and economic
viewpoints of black cumin mixed cultivation
with saffron and annual plants, Ph.D.
Dissertation , field of agriculture, crop ecology
trend. Faculty of Agriculture, Ferdowsi
University of Mashhad. (In Persian with English
Abstract).Koocheki, A., Shabahang, J., Khorram
Del, S., & Azimi, R. (2013). Investigating the
effect of irrigation interval and intercropping
combinations of marjoram (Origanum vulgare)
and saffron (Crocus sativus) on the cooling of
tubers in order to reduce the adverse effects of
climate change. Agricultural Research of Iran,
11 (3), 390. (In Persian with English Abstract).

Koocheki, A., Najibnia, S., & Lalegani, B. (2009).
Evaluation of saffron yield (Crocus sativus L.)
in intercropping with cereals, pulses and
medicinal plants. [ranian Journal of Field Crop
Research, 7 (1), 175-184. (In Persian with



VEoF e o) o)lod MY alr oclieg gylid g ol ag,ts  OF

English Abstract).

Koocheki, A., Seyyedi, S.M., & Gharaei, Sh.
(2016). Evaluation of the effects of saffron—
cumin intercropping on growth, quality and land
equivalent ratio under semi-arid conditions.
Scientia  Horticulturae, 201, 190-198.
Mashayekhi Sardooyi, A, Shirzadi, M, H,. &
Naghavi, H. (2011). Effect of planting date and
plant density on yield and yield components of
green cumin (Cuminum cyminum L.). Middle-
East Journal of Scientific Research, 9 (6), 773-
777.

Mead, R., & Wiley, R. W. (1980). The concept of a
"Land Equivalent Ratio" and advantage in yields
from intercropping. Experimental Agriculture,
16,217-228.

Ministry of Agriculture — Jihad (MAJ). (2023).
Agricultural statistics 2022 - Garden and
greenhouse products. Available at Website
http://www.maj.ir.

Molina, R. V., Valero, M., Navaro, Y., Garcia Luis,
A., & Guardiola, J. L. (2004). Temperature
effects on flower formation in saffron (Crocus
sativus L.). Scientia Horticulturae, 103, 361-
379.

Moradi, R. A., & Pour Ghasemian, N. (2021),
Investigating the effect of growing a mixture of
saffron and cumin in different planting dates on
the quantitative and qualitative performance of
the two species, Saffron Agriculture &
Technology Journal, 1 (8), 19-36. (In Persian)

Mozafarian, V. (2008). Flora of Iran - Tir Chetrian,
Tehran: Forest and Pasture Research Institute of
Iran, p. 54. (In Persian)

Naderi Darbagshahi, M. R., Pazki, A. R., Bani Taba,
A.R., & Jalali Zand, A. R. (2010). Investigating
agricultural and economic aspects of saffron and
chamomile mixed farming in Isfahan region.
New Findings in Agricultural, 4 (3),413-422. (In
Persian with English Abstract).Naderi Mahdei,
K., & Esfahani, S. (2015). Efficiency of saffron
farmers in Shahyk region of Ghaen city, Iran
(Application of data envelopment analysis using

the efficient and inefficient frontiers). Saffron
Agronomy & Technology, 3 (3), 229-240. (In
Persian with English Abstract).

Naderidarbaghshahi, M., Jalalizand, A., &

(2013).
quantitative traits of saffron in intercropping of
saffron and chamomail. Journal of Novel
Applied Sciences, 8, 238-242.

Nakhazri Moghadam, A. (2008). Effect of plant
density and water stress stage on cumin yield and

Javanmard, H. Assessment  the

yield components. Journal of Agricultural Plant
Sciences of Iran, 40, 63-69.

Pour Ghasemian, N., & Moradi, R., (2017),
Evaluation of the benefit of delay mixed
cultivation of saffron and dill, The 5th National
Saffron  Conference, Torbat Heydarieh,
https://civilica.com/doc/830613. (In Persian).

Rezvani Moghaddam, P., & Moradi, R. (2012).
Effect of planting dates, biological fertilizers and
intercropping on yield and essential oil quantity
of Cumin and Fenugreek. Journal of Iranian
Crop Science, 43, 230-217. (In Persian with
English Abstract).

Saeed Nejhad, A. H., & Rezvani Moghaddam, P.
(2010). Effect of biological and chemical
fertilizers on morphological parameters, yield,
yield components and essential oil percentage of
cumin. Journal of Horticultural Science, 24, 38-
44. (In Persian with English Abstract).

Schultz, B. B., Phillips, C., Rosset, P., &
Vandermeer, J. (1982). An experiment in
intercropping tomatoes and cucumbers in
southern Michigan. USA.
Horticulturea, 18, 1-8.

Shaygan, M., Mazaheri, D., Rahimian Mashhadhi,
H., & Pighambari, S. A. (2007). History of corn

planting and

Scientia

and millet intercropping.
Demfobahi on their seed yield and weed control.
Journal of Agricultural Sciences of Iran, 10 (1),
31-46. (In Persian with English
Abstract).Sujatha, S., Bhat, R., Kannan, C., &
Balasimha, D. (2011). Impact of intercropping of

medicinal and aromatic plants with organic



oy wdayl s o lyae g e 095 boglive cutS” (gobazil (g y9logms g (8,5 0, Klos aalllas ooyl o g b5

farming approach on resource use efficiency in
arecanut (4reca catechu L.) plantation in India.
Industrial Crops & Products, 33, 78-83.

Vandermeer J. H. (1992). The Ecology of
Intercropping. Cambridge University Press.

Zarifpour, N., Naseripour Yazdi, M. T., & Nasiri
Mahalati, M. (2014). The effect of different
combinations of intercropping on the
quantitative and qualitative characteristics of
cumin and field peas. Iran Agricultural Research
Journal, 1 (12), 43-34.

Zhang, D., Sun, ZH., Feng, L., Bai, W., Yang, N.,
Zhang, ZH., Du, G., Feng, CH., Cai, Q., Wang,
Q., Zhang, Y., Wang, R., & Arsha , A. (2020).
Maize plant density affects yield, growth and
source-sink relationship of crops in maize and
peanut intercropping. Field Crops Research,
257, 1-10.



