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Abstract

Background and purpose: The use of medicinal plants has grown greatly in developed
countries, so that most of the world's population uses medicinal plants for primary health care.
With the increasing demand of global markets, more attention is needed in the field of
identifying and preserving medicinal plants. Not having enough knowledge about the
sustainable exploitation of medicinal plants has put many of them at risk of extinction. Ferula
assa-foetida is one of the endemic and medicinal species of Iran's rangeland, and the oleo-gum
resin produced by it is one of the country's export products. According to the increase in the
price of F. assa-foetida in recent years, unfortunately, the improper harvesting and oleo-resin of
F. assa-foetida resin in terms of suitable age for exploitation have diminished. The number of
annual harvests, as well as the method of exploitation, has reduced the density of F. assa-foetida
plants in pastures, and the generation of this useful plant is at risk of extinction. Therefore, the
purpose of the present study is to determine the best methods of exploitation for F. assa-foetida
in order to continue its growth in natural areas.

Methodology: This research was carried out in Tangsarakh rangeland, Boyer-Ahmad County.
After the detection of the region, areas were selected for the research, which were similar to
each other in terms of slope percentage, vegetation, and soil appearance, and had a sufficient
number of F. assa-foetida plants at different ages. The effect of cutting age factors (three
treatments: 5-6 years old, 7-8 years old, and 9-10 years old), cutting method (three treatments:
one-sided, two-sided, and traditional cutting methods), and cutting number (three treatments:
cutting 10, 15, and 20 times) was checked with 10 repetitions on survival percentage. Also, at
the end of the vegetative period in the second year, the morphological characteristics of F. assa-
foetida were measured. Analysis of plant survival in different harvesting methods was done
using the logistic regression method with SPSS software version 21.

Results: The results of logistic regression analysis showed that all treatments had a significant
effect on the survival of the plant (p = 0.05). With increasing age of the plant, the survival rate
decreases. At the ages of 5-6 years, 7-8 years, and 9-10 years, respectively, 51, 50, and 34 plant
bases were regrown, and 39, 40, and 56 plant bases were lost. In one-sided and two-sided
cutting methods, 71 and 64 plant bases re-grew, respectively, and in the traditional cutting
method, no plant base re-grew. The results of the survival of F. assa-foetida in different
numbers of cuts showed that in the treatments of 10, 15, and 20 times of cutting, 51, 44, and 40
plant bases were regrown and 39, 46, and 50 plant bases were lost. The mean leaf length was
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39.88 cm, the mean leaf width was 12.77 cm, the mean leaf height was 36.88 cm, the mean
number of leaves was 7.27, and the root diameter was 9.18 cm.

Conclusion: Considering that F. assa-foetida is an important endemic plant with high economic
value, the livelihood of a large number of users depends on the product of this plant. Therefore,
it is suggested to use the results of this research in the study area and other areas with similar
ecological conditions to manage F. assa-foetida habitats.
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Table 1. Correlation coefficient of age treatments, method and number of cuts with survival rate of F. assa-foetida by logistic
regression method

Variable Impact Factor Standard Error Wald Test p Odds Ratio Accuracy
Constant 6.90 0.94 53.65 0.00 996.89 0.81
Cutting age -0.69 0.21 10.67 0.00 0.50
Method of cuts -2.30 0.26 7731 0.00 0.09
Number of cuts -0.44 0.20 4.74 0.029 0.63
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Table 2. Chi-square test of survival in different cutting ages
Cutting Success Failure Total Probability of Computational Chance of Predicted
ages observation (%) probability (%) success (%) failure (%)
5-6 51 39 90 0.57 0.59 53.5 36.5
7-8 50 40 90 0.56 0.50 45 45
9-10 34 56 90 0.38 0.41 36.5 53.5
Total 135 135 270
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Table 3. Chi-square test of survival in different cutting methods

Cutting Success Failure Total Probability of Computational Chance of Predicted
method observation (%) probability (%) success (%) failure (%)
Unilateral 71 19 90 0.79 0.89 80.50 9.50
Bilateral 64 26 90 0.71 0.50 45 45
Traditional 0 90 90 0.00 0.11 9.50 80.50
Total 135 135 270
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Table 4. Chi-square test of survival in different number of cuts
Number of Success Failure Total Probability of Computational Chance of Predicted
cuts observation (%) probability (%) success (%) failure (%)
10 51 39 90 0.57 0.56 51 40
15 44 46 90 0.49 0.50 45 45
20 40 50 90 0.44 0.44 40 51
Total 135 135 270
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Table 5. Morphological characteristics of F. assa-foetida at different ages

The age range Leaf length (cm) Lei;i:;vl;dth Height (cm) Number of leaves Root diameter (cm)
5-6 3241 10.58 32.83 55 6.57
7-8 41.83 13.16 36.16 7.25 9.32
9-10 4541 14.58 41.66 9.08 11.67
Mean 39.88 12.77 36.88 7.27 9.18

5 G o) A a2, AU @l o ke G
clalas ol les a)'y'u‘T @\.ae.\l)' sy (s slass
Sold sae f\-’ Loy ol b slaa e, (om
J...;L S 2 ‘(Y’\O) Q\)&mﬁ 9 Xla d,.n:u C;\.u .))‘.)
Toona ohghjﬁh\j})ﬂ.bjwjulwéuw))
cbale 5l sas xS cbalas ols ylas sinensis
Sodler 5 SSda 5 Sl e oo LS
=5 ALE a5 o3l ol bk ol e
AL ey n\._,f o A b ASeeva ol sl dl 0

ol Wy wles cals s oS Slensy ol

~'~=’
A e Wi eab bl Slesam

Dt ol il e demsl catls  cilise (glae g
Oslite oS S5 0y Jsb s cls sl 5 i
Jolse a calsy 5l am S 885 K sse sl
ek (Ticktin & Nantel, 2004) sl N (§3 ke
Gl S 50 oS Sleeds anwe) Lo aadS ol
Olihos iy ol Oplane iz 2 st b
S o s Sleekiy st L i U 5l ol aadS
Shad, 1996; Eskandari Damaneh & ) s,ls o}
s .(Sharafatmandrad, 2017; Omidbaigi et al., 2004



A4

iz sacand 5 LS sba S 5l ool slaw Jols
Seme slize Sy S8l 5 a5 S g5 oS
Al amals el 4 golie gl el
b rg,y e cpl 5 sds o) e LS S
ot ) s Al ctls sl 0358l oS 3 cilis
Ghao 03 Sy uld op i edd e GBS,
G G b Sleds Al ealie 8 LS 2y
iy LS ol olpe 288 15 pa sy 5o 48 b
Ol 4 ,bos & Cond 8 LS 2y sy 0 S 4
S e Ol enl s 258 o ol ol Sl (6 S o
S s | Doy 093 3 olS lacdls ol 4l
Ol o ieS os0 YU ol g, wile 5 kil
b LS s saalie s 2y A Lo LS Sleows)
Shad, 1996; Eskandari ) )by Jlsxen i
Damaneh & Sharafatmandrad, 2017; Omidbaigi et
st ey 53 oS sy pde ol s al., 2004
S g g 1y oS Az, PRV IPLRC IR
Lo asls 53w, ols 5o ol g 4l 45@.\-?9%"
o om Ol B8 Lsbay wlex e 2 2
218 s 2yl 5o olS eolss sy sl el sl
i el iy st s b &S GbLE Sl eae
R L e R N e A NI
bl sl 5 adlas 550 ailete 55 0 5% f\j sbal
bl al s casls 6l oS S ol e e &S Al
0590 Ol L &S Cud LShe e Bp ps osds
b atian Gl oS e e Bas 4 s b e

S S e
ol QL....J o (B 5l J..p\:- c\.d E s
ﬁ;&\:j ilis d\muzjj BE a)'yﬂ a\,,f 63\.“.,\3)'
slaas Cy w\;‘ L '“;6‘ b u\j...«u U 9P
il ol 55T olss sy abls AVl sl
PR S T ST P IRCH H R GRS

\n)\A‘Z‘YYAl?‘b'j.\c?lfjm&u;jﬁﬁ\»bwwkqﬁ

URI0 O3 Sl v BV 5l s, K4y sls plas
(Y--¥) Siebert .ozl wi)l,s ey Glr i
SSeisdm Slao Ghls LS 51 (65l 4 ol dias
& ot by 4 536 5 Gl ol sbay oS aes (sooes
shls Wl 3l Ol Il b sles $ 5L cils
Ae) o Al pas culs a4 ced s Slao
AU olS e b 5 ool oS Sl a6l e e
2 F parie Bl 55 caby ol S osd s
o i e op) 5 (Salehi Shanjani et al., 2010)
Loolsl gl i 56 Vel 5o o3sml Sl ol
G oL Y 9 N0 G 4 LUV Sl il sl
3oy Jlasl b 2l oS il sy uils
[EENrS FYNSU RV IR ST WIS SRUR R E
OB &S aalpe s catls ity 4l ol WUl
Sleedis 28 cel oS el sl e by o)y )
Gholami & ) 5,15 glysen oliime i b 5 355 0 Nk
ol e e U Al o o lEEe CL“ .(Faravani, 2014
Ferula ) a= b 455 ol absl SO o
oS ol g3as sl ol Lol ol (gumosa
ASFA & ) ol gad o ol s | oS A o il
ol,Sea 5 Abtahi aalls o> .(Bagherzadeh, 2010
Sl sl 5 a5 G5 ol Sl aes L3 (Y410)
o=l e 8Ll olas Astragalus keyserlingii
LS sy oS ol il gy by ol
e Slllas ol )l Slsan oo ol gl
el oS pobe 53 g gz f OVsame Cuilsy
Pfab & Scholes, 2004; ) 555 o biwmanr s lLL
Olmsted & Alvarez-Buylla, 1995; Nault &
55 (3bss sl b ks & (Gagnon, 1993

ole ol Ry Sosba wwl Soline Gl LS
N ST IV P W S T PP SRR g
ez (Ghimire et al., 2005) s ls Ko gl Ll
oz b OV pame ans e olas (Y- - ) Ticktin e



...&)J‘Ja\;@\ao)djw)ﬁ Q-

— Elisabetsky, E., Figueiredo, W. and Oliveria G., 1992.

et : d Oliveri S o b sled) Gl i b ) 5 cnite
Traditional amazonian nerve tonics as antidepressant R A e R

agents: Chaunochiton kappleri: a case study. J. Sl oYL ool 255lk 5 e o oS S o3l
Herbs Spices Med. Plants, 1(2): 125-62. _ ) ) .

— Eskandari Damaneh, N. and Sharafatmandrad, M., oLS cpl Jsame 4 0blo e 3 ool sas Citme &S
2017. Assessing the Effects of Different Incision P R R PRI kiin ol ols ool Lo
Techniques on Ferula assafoetida Properties. o G A s el R ’
Journal of Rangeland Science, 7(1): 45-54. SosdsSt Ll e b ogble Ll 5 adlas 550 askete o

— Fatehi, M., Farifteh, F. and Fatehi-Hassanabad, Z.,
2004. Antispasmodic and hypotensive effects of
Ferula asafoetida gum extract. Journal of
Ethnopharmacology, 91: 321-324.

— Ghimire, S.K., McKey, D. and Aumeeruddy-Thomas, ooliw] 590 &L;O

Y. 2005. C ti f Himal dicinal . -
oniservation of Mimadyan mecicina — Abtahi, S.M., Bagherzadeh, K. and Zandi Esfahan, E.,

plants: Harvesting patterns and ecology of two 9
threatened species, Nardostachys grandiflora DC. 2015. Investlgatl_ng the Effects 9f Number _and
Frequency of Incisions on Production and Survival

And Neopicrorhiza scrophulariiflora (Pennell) Hong. o
Journal of Biological Conservation, 124: 463-475. of Astragalus keyserlingii. Journal of Rangeland
— Gholami, B.A. and Faravani, M., 2014. Effects of Science, 5 (3): 242-250 (In Persian). .
different cutting method and time of cutting on — Abuzaiton, A.S., 2010. Anti-diabetic activity of

growth performance and gum resin production on Ferula assa foetida extract in normal and alloxan-
Ferula assa foetida L. Journal of Agricultural induced diabetic rats. Pakistan Journal of Biological

Sciences. 59: 35-44. Sciences, 13: 97-100.

— Hall, P. and Bawa, K.S., 1993. Methods to assess the — Alruways, MW 2023. Anti_microbial effects of
impact of extraction on non-timber tropical forest Ferula species- an herbal tactic for management of

products on plant populations. Economic Botany, infectious diseases. Journal of King Saud University,

47: 234-247. 35: 1-9. o . .
_ Iranshahy, M. and Iranshahi, M., 2011. Traditional — Angelini, P., Pagiotti, R., Venanzoni, R. and Granetti,

uses, phytochemistry and pharmacology of asafetida B., 2009. Antifungal and allelopathic effects of
(Ferula assa-foetida oleo-gum-resin) A review. asafoetida against Trichoderma harzianum and
Journal of Ethnopharmacology, 134: 1-10. Pleurotus spp. Allelopathy Journal, 23: 357-368.

_ Jiang, M., Lan, Sh., Peng, M., Wang, Z. and Zhuang, — Asfa, M. and Bagherzadeh, K., 2010. The effect

L., 2023. The diversity of Ferula species and harvesting on the survival of Ferula gummosa in
environmental factors on metabolite composition Isfahan province. National Conference on Medicinal

using untargeted metabolomics. Food Bioscience, Plants, Sari, University of Mazandaran, 12p (In

2 o3l o33l ey s e o) alie

56. doi.org/10.1016/j.fbi0.2023.103075. Persian). _ _
— Lee, C.L., Chiang, L.C., Cheng, L.H., Liaw, C.C., B Bandyopadhye}y, D., Basak,__B., Chatterjee, A., Lai,
Abd El-Razek, M.H., Chang, F.R. and Wu, Y.C., T.K., Banerji, A, Banerj_l, L. Neuman: A ar]d
2009. Influenza A (H1N1) antiviral and cytotoxic Prange,_T., 2006. Saradaferin, a new sesquiterpenoid
agents from Ferula assa-foetida. Journal of Natural coumarin from Ferula assa foetida. Natural Product
Products, 72: 1568-1572. Research, 20: 961-965. .
— Moghaddam, M. and Farhadi, N., 2015. Influence of — Craker, L.E., 2007. Janick, J. and Whipkey, A.,

ASHS. In: New crops and new uses (Eds),

environmental and genetic factors on resin yield, > .
Medicinal and Aromatic Plants-Future

essential oil content and chemical composition of .. .
Ferula assa-foetida L. populations. Journal of Opportunities, Alexandria Press VA, pp. 247-257.

Applied Research on Medicinal and Aromatic — Dehpour, AA., Ebrahlmzadeh,_ M_.A., Faze_l,_N.S. and

Plants, 2: 69-76. Mohammad, N.S., 2009. Antioxidant activity of the
methanol extract of Ferula assa foetida and its
essential oil composition. Grasasy Aceites, 60: 405-
412.

— Duke, J.A. and Ayensu, ES., 1985. Medicinal plants
of China. Reference publications Inc. Algonac,

— Nault, A. and Gagnon, D., 1993. Ramet demography
of Allium tricoccum, a spring ephemeral, perennial
herb. Journal of Ecology, 81: 101-119.

— Olmsted, I. and Alvarez-Buylla, E.R., 1995.
Sustainable harvesting of tropical trees: demography L
and matrix models of two palm species in Mexico. Mlchlgan, 52-361. i
Ecological Applications, 5: 484-500. — Eigner, D. _and Scholz, D., 15_)90_. Das zauberb_chelln

— Omidbaigi, M., Pirmoradi, MR. and Karimzadeh, Q., der Gyani Dolma. Pharmazie in Unserer Zeit, 19:
2004. Effects of different methods of root incision 141-152.


https://doi.org/10.1016/j.fbio.2023.103075

N

— Siebert, S.F., 2004. Demographic effects of collecting
rattan cane and their implications for sustainable
harvesting. Conservation Biology, 18: 424-431.

— Sitara, U., Niaz, I., Naseem, J. and Sultana, N., 2008.
Antifungal effect of essential oils on in vitro growth
of pathogenic fungi. Pakistan Journal of Botany, 40:
409- 414,

— Takeoka, G., 2001. Volatile constituents of
Asafoetida. In: Takeoka, G.R., Guntert, M., Engel,
K.-H. (Eds.), Aroma Active Compounds in Foods.
American Chemical society, Washington, DC, pp.
33-44.

— Ticktin, T., 2004. The ecological implications of
harvesting non-timber forest products. Journal of
Applied Ecology, 41: 11-21.

— Ticktin, T. and Nantel, P., 2004. Dynamics of
harvested populations of the tropical understory herb
Aechmea magdalenae in old growth versus
secondary forests. Biological Conservation, 120:
461-470.

— Xia, Q., Wu, W.C,, Tian, K., Jia, Y.Y., Wu, X. and
Guan, Zh., 2015. Effects of different cutting traits on
bud emergence and early growth of the Chinese

vegetable Toona sinensis. Journal of Scientia
Horticulture, 190: 137-143.
— Zargari, A., 1990. Medicinal plants, Tehran

University, Publication, 4: 77-78 (In Persian).

\B)\A.\Z‘YYAl?¢b'j.\d'lfjm&uaj@.\»bwwkciﬂifiﬁ

on the yield and viability of asafoetida (Ferula assa-
foetida L.). Journal of Natural Resource, 4: 791-798
(In Persian).

— Paul, T. and Debnath, S., 2018. Recent Researches on
Molecular Breeding for Spice Crop Improvement.
In: Sharangi, A. (Eds.), Indian Spices. Springer,
Cham. pp-317- 339. https://doi.org/10.1007/978-3-
319-75016-3 11.

— Pfab, M.F. and Scholes, M.A., 2004. Is the collection
of Aloe peglerae from the wild sustainable? An
evaluation using stochastic population modeling.
Biological Conservation, 118: 695-701.

— Salehi Shanjani, P., Mirza, M., Calagari, M. and
Adams, R., 2010. Effects drying and harvest season
on the essential oil composition from foliage and
berries of Juniperus excelsa. Journal of Industrial
Crops and Products, 32: 83-87.

— Shad, Q., 1996. Autecology of Ferula assa foetida
and investigation of its harvesting methods in
Mohammad Abad region of Chelpo, Kashmar. MSc
thesis. Gorgan University of Agricultural Sciences
and Natural Resources, Gorgan, Iran (In Persian).

— Sharma, S., Kumari, A., Dhatwalia, J., Guleria, 1., Lal,
S. and Upadhyay, N., 2021. Effect of solvents
extraction on phytochemical profile and biological
activities of two Ocimum species: A comparative
study. J. Appl. Res. Med. Aromat. Plants, 25:
100348.


https://doi.org/10.1007/978-3-319-75016-3_11
https://doi.org/10.1007/978-3-319-75016-3_11

