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Abstract

Background and objectives

Allelopathy refers to the direct and indirect harmful effects of one plant on another. These effects
occur through the production of allelochemical compounds and their release into the environment,
causing stimulation or inhibition. Considering the importance of the ecological relationships of
the two species Daphne mucronata and Amygdalus lycioides as one of the most important and
suitable plants for implementing rangeland improvement projects in the region, it is essential to
examine their allelopathic relationships in order to achieve the results of improvement programs.
Methodology

In order to investigate the separation factors of D.mucronata and A.lycioides habitats, the effect
of the allelopathic D. mucronata was studied on the early seedlings of Amygdalus Lycioides seeds.
An experiment was conducted in an entirely randomized design with 20 iterations to investigate
the allelopathic Daphne effects on germination (percentage and velocity, plumule growth, early
growth indices (seed vigor, percentage deterrence, average germination time, mean germination
time) and A. lycioides seeds. Test treatments were accomplished with the ratio of 0 (control), 20,
40, 60 and 80 percentages for both root and leaf extracts in experiment in a plate and germinator.
Data analysis was performed using one-way ANOVA. Duncan test was used for grouping these
treatments. All statistical analyses were performed in SPSS software.

Result

According to the results, the allelopathic effect was observed in D. mucronata leaf extract in
concentrations of 60 and 80% and D. mucronata root extract in all concentrations. D. mucronata
leaf extract in concentrations of 60 and 80% decreased germination (by 6.5% and 13%,
respectively), root length (by 20.1% and 26.2%, respectively) and inhibition percentage
(respectively). 6.8 and 13.6 percent). The greatest effect of D. mucronata root extract on
A.lycioides seeds was observed at a concentration of 80%, which decreased the germination
percentage (69%), root length (93.01), inhibition percentage (73%) and average germination time
(9.2%). and germination speed (12.42%).

The root extract showed more allelopathic effect than the leaf. Also, in both root and leaf extracts,
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the allelopathic effect increased with increasing concentration. Finally, these investigations
showed that the effect of allelopathy is one of the factors that played a significant role in the
separation of daphne and almond habitats in a region. This finding indicates that when
implementing rangeland improvement projects, especially biological operations in similar areas
using these two species, ecological considerations should be taken into account in terms of the
harmful effects of these two species on each other to increase the likelihood of success of such
projects.

Keywords: Active ingredient, allelopathy, Daphne mucronata, herbal extract, ecology, speed
germination.
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Tablel- Comparing the average effect of different concentrations of Daphne mucronataleaf extract on the

Ol Il . SK5le) Amygdalus lycioides

vegetative characteristics of Amygdalus lycioides seeds (mean * standard error)

YAA

Reduction compared to

Test result control(%) Mean + standard error Treatment Growth characteristics
0 95.00+ 0.75 ¢ Control
ns 1.75 93.50 + 0.58 ™ Root 20%
ns 1.05 94.00% 0.82 be Root 40% Germination percentage
* 6.84 885+ 1.75° Root 60%
o 13.68 82.00+ 2.392 Root 80%
0 411+ 0.75° Control
ns 7.7 3.96:081° Root 20%
ns -8.3 441+055° Root 40% Root length(cm)
ik 20.1 320£0.24° Root 60%
it 26.2 3.03+0.14° Root 80%
0 0.33+0.102 Control
# 0.087 0.26+007° Root 20%
ns 0.043 0.3%0.07% Root 40% Seed vigor index
b 0.107 024+0.13° Root 60%
T 0.21 0.13+0.06 ° Root 80%
0 0.06 +0.1° Control
ns 15 157£033° Root 20%
ns -1.05 1.05+0.15° Root 40% Inhibition percentage
s 68 6.84+0.95° Root 60%
s 1356 13.68+135° Root 80%
0 14.45 +1.95% Control
ns -3.01 1740 +4.47° Root 20%
ns 0.46 1390+326° Root 40% Average germination time
ns -0.66 1506 +2.25° Root 60%
ns 0.21 1419+2.94° Root 80%
0 3.68+0.06° Control
ns -0.015 3.70£0.04° Root 20%
ns 3.34 10.20 +3.19 ™ Root 40% Germination speed
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Test result Mean + standard error Treatment Growth characteristics
control(%)

b

s 5.07 8.40x2.75 Root 60%
b

7.21 6.32+2.09 Root 80%

*= Significant difference at the 1% level, * Significant ditference at the 5% level, ns No significant difference. Similar letters in each

row indicate no significant difference among the experimental groups.
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Table2- Comparing the average effect of different concentrations of Daphne mucronata root extract on the
vegetative characteristics of Amygdalus lycioides seeds (mean + standard error)

Test result Reduction Mean =+ standard error Treatment Growth characteristics
compared to
control(%)
0 95.0+/07512 Control
17.89 78.1+0.436 Root 20%
25.26 71.1£0.997° Root 40% Germination percentage
47.36 50.2+0.294 © Root 60%
73.15 25.5+0.848 ¢ Root 80%
0 4.11#0.710 ¢ Control
s 41.08 2.33+0.107 Root 20%
83.39 0.67+0. 36 * Root 40% Root length(cm)
91.73 0.36+0.096 @ Root 60%
93.01 0.26+0.107 @ Root 80%
0 0.340.105 2 Control
0.21 0.13+0.05 Root 20%
032 0.0240.04 ¢ Root 40% Seed vigor index
034 0.0070.009 ¢ Root 60%
0.34 0.000+0.000 € Root 80%
0 0.06+0.01 ¢ Control
-17.80 17.89+7.92 ¢ Root 20%
-25/30 25.26+12.84 ¢ Root 40% Inhibition percentage
-47.30 47.36+0.60 ° Root 60%
-73.30 73.15+10.43 ¢ Root 80%
0 14.40+3.436 b Control
0.60 13.843.72° Root 20%
1.20 13.2045.02 © Root 40% Average germination time
6.20 8.15+3.812 Root 60%
9.20 5.12+2.68 2 Root 80%
0 3.60+0.06 @ Control
0.29 3.9+0.21¢ Root 20%
9.47 4.06+0.41 bc Root 40% Germination speed
11.56 1.9840.21 b Root 60%
12.42 1.11+0.83 ¢ Root 80%

** Significant difference at the 1% Tevel, * Significant difference at the 5% level, ns No significant difference. Similar Tetters in each

row indicate no significant difference among the experimental groups.



YA

sleble 4 a5 b gialee ol Lo e a5 il L]
Soalem e (2l sl e iU s oylas il
Oslize o las chle il b JriCac el Lol
Fosbokle 4 (28 ot &S s kSl 02y
S iassn wsipe bae ady, las aoys Ar
sbaS  asls gbﬁm Aoy b blssl s g0
azsl e 2ol 4y 6ol plime ol siz il Ko
g s Ko b S AT 1 e s S5
a4 olge ke b iasn ol 51kl S
LS 58 ozl (YNF) LK , Tabatabaizadeh
455 93 adyl oz, » Artemisiaaucheri Ll 51 )
Se 5 (Amaranthus retroflexus L) .+ U
& Wby yles (Convolvulus arvensis L)) o
oy s Gwler e Od a4k Ak el
a8 Sl ol o Sz 5 s A U Sl 4l
slas b 3l ) L (YYY) o, , Razavi .s,ls
Lactuca sativa) 8 , ooy (i 4l
Sloasg, olas &S slols plis (L.var.capitata
Ble iy (55 alsm aoss sbadse go, L SHobs\
o dUNG Cemed Sl atzly oS as azy; wi 5 4
2 oEa e fB Sl gl (Y0 F) e
Bagheri .>)ls gLl 51 Gy amalS sy 5 Soals>
Sa bl b oss (Y-NF) Heydari Gharayi
Slhosas 380 S Ll sblal Sl
9 (azazy; s axale) ad) 5 (G 5 4o)3) o4l
r’\-’ 48 als ol Gadod ) gl s STl s 05,1 0B
Sl ey pbl ol Al 4z, o)lae SL
Sl o S8 laasla o SUNT 51 51 cay
e U (aoss Ae 58 YL el s gy asls
(hosn Ye 5 F0) el lacdale 5o 5 S o Jlasl | 555
ol sl e b (gols pme ol sz, s, S b )
0 aduy oolas el S5 5 eanlS 5b oS el S s
JB VL bl as s b St beble .l
Gl e 4 oS Ko AT i ol sanlis

Foolas ¥V s 0l 0ble 5 w0 Olados ale 4 s

Aty 5l Slplal oylas oS anse oLt @l

168 a)ls Saolssl ) sy ool Glasdy  asls
Jsb (Gialem Cow (Gialem aons Gl
Lo g 5 S5k avss o as sbasle 5 azasle
5 le slaelil o lae 5 2o el Hod Sialee ol
dele @l adie i Sl Al e
aduy 5 Sposlas oy Ae 580 XY cackle
S8l ao s eylas ke, YL L aS sl las asls
el Hads as, adsl Glajasle ple 5 arasy, Jsb s
o VL L a8 e Gl e S 5o e p2alS i
bl ool b oml3l LT 51 eslae clile
5 Saberi 5 (Y-\Y) oL 5 Gholami basl
Giis s atmes )b cilhe (YY) oL
S sems 5l cl&s (Y0VY) oL 5 Moslehi
SSL 58 3;& 5 S g Ay @T oylas L;-ﬁ)\-’)\e
5 ke 455 50 azaile 5 amasy; Job (Sialem Ao
S sl dos ol ausls &byl Ll a s LS
w.l,» Sleda Hod adsl az, b, sS6 Qij"u-k-é\
sl aig, YU slaedle |, Sanls b o ey
Sheal slaw Luile ( Shales a8 L aS .
Ot 005330 b o) e 0LL 4 sl ws alsl 6l s d
ol &S goad 5l o e oslas il o ble
Jsb ol 3l s s aalol sty 350 s gy 03 Sl (354l
azy o)las YL slackle s Ul ) Nl asany
s ead iy S5alsm ala e led )3 g sk o 4
Cob 4 a5 beasailem od 5l (Sl o i, o
o) de b s ey Sl s, cas b ojlas bl il
2 = (Y-YY) Dadkhah, Rezvani slaasl, (ax=cs
5 ok g5 Aoz il ol laplal T oslas b
ol AL Al plas s sade uﬂﬁf-ct oS )
Sl fae Lsba oS 55 g, Slio oylas chle
i &S i Olg o Gz cpl o ol asly alS
w225 b sl lass, oo sl ek ol Goale



...... J@l}ﬁ Ia‘.\.‘r‘ bJLA.F WT;))‘

Olidss 5l ol mls 4 slaal b o8 15 Al
Jold asls ojlae 53 552 50 (Jb LS 5 ol g5 o ilises
SwlesS o 5 deml KK o SIE sl S35 18
o3,055L ole 1, (Mirzaii et al., 2016) o5l 5 s
wols ol gl S ol adlle 555 b Sh

Gl e saazy; 3 1) St el Sl 5 sl S
> oezes (Barkosky and Einhellig, 2003) aws

.(Makkizadeh Tafti etal., 2011) x> S &Ll Ly LssS

Al g sy salie LB Fsss 4 azl Gz o) )
4 Gl o San i cpl &S ) S5l A e 5 50
50 o3 OS5 sl g, &S @.Upe.}"T Clled o
Khatibetal., ) s 5 oals s 3,188 o 51 G54l b

S SUANT 5148 ol plas b gy ool ol o (2004
w&; r\.)\.v 9 4\.25‘.) b@i}) &‘A? )J 45 w\ GLQ\)I— j\
Sl s S wa o ol asl o) ol azals )5
23 K5 Oldas f\-?v" S9N @ ol sl
55058 lamMe 58 53 cnl 5l eslanad | alas bl

w8 ks Jﬁv\& R &S 5o WT S 5lacs
J.JL w;\J'é\ Cawd U”‘ )'\ Lﬁ"\'hbjjj g_,\...néj.n J\.«...:-\ G 3 g

Refrences

— Azizi., M., Alimoradee, L. and Rashedmohasse, M.H.,
2006. Allelopathic effects of Bunium persicum and
Cuminum cyminum essential oils on seed germination
of some weeds species, Iranian Journal of Medicinal
and Aromatic Plants, 22 (3): 198-208. (In Persian).
https://ijmapr.
areeo.ac.ir/article_102254.html?lang=en

— Bagheri, R. and Heydari Gharayi, H., 2014.
Allelopathic effects of root and leaf extracts of
Cymbopogon olivieri (Boiss.) Bor on seed germination
and seedling growth of two millet cultivars (Panicum
miliaceum L.). Iranian Journal of Range and Desert
Reseach, 21(2): 347-356. (In Persian). DOI:
10.22092/ijrdr.2014.11382

— Barkosky, R.R. and Einhellig, F.A., 2003. Allelopathic
interference  of  plant-water  relationships by

Yay

ol$ e o ok -(Rashed et al., 2009) s,ls S
aibge it s ol 51 asls ez, LT 1 a8
AU e S sl o L oans ol
slolas 4 coud plp sbaeslas zay Suslssl
lass .(Jorbandi Sani et al., 2012) »,lw calbs asy,
A bl & oy b JKSAT sl Slsst
28 48 5 (Khorasaninejad et al., 2011)
3,90 50 S opl owl &ulae (Soltanipoor, 2006)
ol 3148 el aals w15 e olize h¥s cilis a8
catls y pley 53 B 3)5e 455 55058 4 ol Ales
oS iy Cilisee Wb, 90 5o 6>;¢)u|,wudur\x\
anlpn olie Gilise slaplail 5 Sl olse clile
S s a5 35350 SlS 5 0556 (Rice, 1979) s,
O\y‘_;d CJ)‘JJ\-:-Z ‘w| [YS ot IR AJL?\J.:: Q)‘r&“\g 4.23\.)
Ol J ol bl ae) ol 5o gl akd s, bl
S 5 e 4 Sl S il sl sl o8 i
.JJ\J S99 L}J\j'h 6\Ar‘.¢\.’\ 9 Ay O LY -AML dﬁ\.a.w
SS& 4 asls plers OS5 552 0 gtz ooenlll

ERCSBE R SE Jj.ﬁki‘e.)

parahydroxybenzoic  acid, Botanical  Bulletin
Academic Sinica, 44, 53-58.

— Faraji, A., 2015. Determining the most important
ecological factors affecting the distribution of Daphne
mucronata in Kurdistan province, Master's thesis in
rangeland management, Faculty of Natural Resources,
University of Kurdistan, Sanandaj, Iran, 155 p.

— Gholami, P., Ghorbani, J. and Ghaderi, S.H., 2012.
Allelopathic effects of Artemisia aucheri on seed
germination and Dactylis glomerata properties of
Festuca arundinacea Schreb, Scientific-research
journal of plant interactions, 9(1): 42-52. (In Persian)

— Gholinejad, B., Farajollahi, A., Pouzesh, H. and
Jonaidi Jaffari, H., 2012. Comparative allelopathic
effect of Thymus kotschyanus on germination and early
growth of Achillea millefolium under laboratory and
pot conditions. Annals of biological research,3, 3978-
3983. http://scholarsresearchlibrary.com/archive.htmi(


https://ijmapr/

Y4y

— Haig, T., 2008. Allelochemicals in Plants. In: Zeng
R.S., Mallik A.U. and Luo S.M (Eds). Allelopathy in
sustainable agriculture and forestry, Springer, 63-104.
https://link.springer.com/chapter/10.1007/978-0-387-
77337-7_4

Hamedanian, F., Jafari, M., Dehdari, S., Henteh, A. and
Zare Chahouki, M.A., 2010. Investigation on
Allelopathic effects of Atriplex canescens (fourwing
sultbush) on seed germination of Salsola rigida.
Desert,15: 15-18.

James, J., Ferguson, B., 2003. Rathinasabapathi,
allelopathy, How Plants Suppress Other Plants. The
Institute of food and Agriculture, University of Florida.
Joneydi, H., Faraji, A. and Gholinejad, B., 2016.
Investigating the relationships of Daphne mucronata
characteristics and environmental factors in Kurdistan
Province. Journal of Rangeland, 3(9):292-303. (in
Presian).

Joorbandi Sani, J., Rahimi, A., Maddah Hoseini, S. and
Mohammadi Mirik, A.A., 2012. Allelopathic effect of
nutsedge weeds (Cyperus esculentus L.) and redroot
pigweed (Amaranthus retroflexus L.) Plants extracts on
germination and seedling growth of rapeseed (Brassica
napus). Plant Production Technology, 12(1): 27-36. (In
Persian).

Jung, W.S., Kim, K.H., Ahn, J.K., Hahn, S.J. and
Chung, 1.M., 2004. Allelopathic potential of rice
(Oryza sativa L.) residues against echinochloa crus-
gali. Crops protect, 23: 211-218.

Khatib, E.L., Hegazy, A.A. and Gala, H.K., 2004. Does
allelopathy have a role in the ecology of Chenopodium
murale? Annales Botanici Fennici, 41- 37.
Khorasaninejad, S. and Kashi, AK. 2011
Allelopathic effects of bell pepper organs' extract on
growth characteristics of cucumber (Cucumis sativus
L.), Eggplant (Solanum melongena L.), Bell Pepper
(Capsicum annum L.), and Tomato (Lycopersicum
esculanum M.) Seedlings, 21(2):1-31. (In Persian).
https://sustainagriculture.tabrizu.ac.ir/issue_57_231.ht
ml?lang=en

Kpoviessi, D.S., Gdaguidi, F., Gbenou, J.D.,
Accrombessi, G.C., Haddad, M., Moudachirou, M. and
Quetin-Leclercq, J., 2006. Allelopathic effects on
cowpea (Vigna unguiculata (L.) Walp) plant and
cytotoxic activities of sterols and triterpene isolated
from Justicia anselliana (NEES) T.Anders. Electronic
Journal  of  Natural  Substance, 1: 12-19.
https://www.farm.ucl.ac.be/Full-texts-
FARM/Kpoviessi-2006-1.pdf

Makkizadeh Tafti, M., Farhoudi, R., Rabiee, M. and
Rasifar, M., 2011. Allelopathic effect of harmel
(Peganum Harmala L.) on germination and growth of
three weeds. Iranian Journal of Medicinal and

Foolas ¥Vl 01l 0Ll 5 @0 Dlados ade 4 i

Aromatic Plants, 27(1):135-146. (In Persian). DOI:
10.22092/ijmapr.2011.6650

— Mirzaii, S., 2016. The effect of altitude level on the

characteristics of the extract and active ingredients of
Daphne mucronata in Kurdistan province, Master's
thesis in rangeland management, Faculty of Natural
Resources, University of Kurdistan, Sanandaj, Iran,
155 p.

Moslehi, M., Ahmadi, A. and Bizhani, A., 2022.
Allelopathic effects of Prosopis juliflora (SW.) DC on
improving the vegetative traits of Acacia oerfota
(Forssk.) Schweinf and Acacia tortilis (Forssk) Hayne
seeds under laboratory conditions. Journal of Wood
and Forest Science and Technology, 29(1): 41-58. (In
Persian). DOI:10.22069/jwfst.2022.19808.1952
Peneva, A., 2007. Allelopathic effect of seed extracts
and powder of coffee (Coffea arabica L.) on common
cocklebur (Xanthium strumarium L.). Bulgarian
Journal of Agricultural Science, 13: 205-211.
https://www.agrojournal.org/13/02-07-07.pdf

Rashed, M.H., Gharakhlou, J. and Rastgou, M., 2009.
Allelopathic effects of saffron (Crocus sativus) leaves
and corms on seedling growth of redroot pigweed
(Amaranthus  retroflexus)  and lambsquarter
(Chenopodium album), Iranian Journal of Field Crop
research, 7(1): 51-61. (In Persian).
https://profdoc.um.ac.ir/articles/a/1022513.pdf
Razavi, M., Dalir, N., Ebrahimi, S. and Afshar
Mohamadian, M., 2024. Investigating the chemical
composition of Anthriscus nemorosa root essential oil
and its allelopathic effect on some morphological
characteristics of lettuce. Nova Biologica Reperta,
11(2): 45-56. (In Persian). DOLl:
10.22034/NBR.11.2.45

Rezvani, R. and Dadkhah., A., 2023. A study of the
effect of the aqueous extract of different organs of
Peganum harmala L. on the germination and growth of
Amaranthus retroflexus L. and Chenopodium album L.
Iranian Journal of Seed Science and Technology,
12(1):1-14. (In Persian).
DOI:10.22092/ijsst.2022.359764.1451

Rice, E.L., 1979. Allelopathy —an update. Botanical
Review, 45, 105-109.

Saberi, M., Shahriar, R., Jafari, M., Tarnian, F.A. and
Safari, H., 2011. Allelopathic effect of Thymus
kotschyanus on seed germination and initial growth of
Bromus inermis and Agropyron elongatum. Watershed
anagement Research (Pajouhesh & Sazandegi), 93,18-
25. (In Persian).http://pec.gonbad.ac.ir/article-1-142-
en.html

— Sabeti, H., 1976. Forests, trees, and shrubs of Iran.

Ministry of Agriculture and Natural Resources, 874 p.

— Saeedipour, S., Modhej, A. and Alkatheer, F., 2011.



...... }&‘}hf..ﬁ‘ﬁ)mw]‘;b‘;‘

Evaluation allelopathic effect of three Johnson grass,
Green Foxtial Grass and Branyars Grass weeds on
germination and growth of Corn (ZEA MAYS L. SC.
704) seedlings,Crop physiology, 3(11),137-149. (In
Persian). https://www.sid.ir/paper/174386/en
Shirmardi, H.A., Ghaderi, S., Gholami, P. and
Amozegar, L., 2013. The allelopathic effect of
Artemisia aucheri Boiss on some seed germination
properties of Bromus tomentellus Boiss and Bromus
inermis  Leyss. Journal of Plant Ecosystem
Conservation (JPEC), 1 (2), 71-80. (In Persian).
http://pec.gonbad.ac.ir/article-1-64-en.html
Soltanipoor, M., Moradshahi, A., Rezaei, M.,
Kholdebarin, B. and Barazandeh, M, 2006.
Allelopathic effectcts of essential oils of Zhumeria
majdae on Wheat (Triticum sativum) and Tomatto
(Lycopersicon esculentum). Iranian Journal of
Biology, 19 (1), 19-28. (In Persian).

TabatabaeeZade, M.S., Pajouhan, M., Soltani, M.,
Tajamolian, M. and Shahbandari, R., 2014.
Allelopathic effects of Artemisia aucheri Boiss
essential oils on seed germination and early seeding
growth of red-root Amaranth, (Amaranthus retroflexus

Ya¥

L.) and Field Bindweed (Convolvlus arvensis L.).
Journal of Agricultural Science and Sustainable
Production, 24(3):198-208. (In Persian).
https://sustainagriculture.tabrizu.ac.ir/article_2732.ht
ml?lang=en

— Tavili, A., Jannat Rostami, M. and Ebrahimi Dorcheh,

K.H., 2009. Inhibitory effects of Artemisia sieberi on
germination properties of Salsola rigida, Iranian
journal of Range and Desert Reseach,16(3), 409-418.
(In Persian).
https://ijrdr.areeo.ac.ir/article_103600.html?lang=en

— Turk, M.A. and Tawaha, A.M., 2003. Allelopathic

effect of black mustard (Brassica nigra L.) on
germination and growth of wild oat (Avena fatua L.).
Journal of Crop Protection, 22, 673-677.
DOI:10.1016/S0261-2194(02)00241-7

— Yazdani, M., Babaei, S. and Haghian, 1., 2020.

Allelopathic effects of Amygdalus scoparia, Daphne
Mezereum, and Ebenus stellata on seed germination
percentage of important under-floor species. Desert
Ecosystem Engineering Journal (DEEJ), 9(29): 89-
100. (In Persian). DOI: 10.22052/deej.2020.9.29.51



