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Table 1- Allelopathic effect of leaf and corm extract on germination and seedling growth of downy brome
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Extract Germination Rate of germination Weight of Weight of Length of Length of
concentration percentage (1/day) radicle (mg) plumule (mg) radicle (cm) plumule (cm)
aald 90° 0.84° 5.1 16.2° 17.25° 6.94°
(Control)
Sn el 81.66% 0.49%° 2.3 16.3° 4.08° 6.93%
(0.5% leaf)
Sy 63.33 0.47%* 0.9° 12° 1.96° 5.16%
(1% leaf)
S AV 41.66% 0.4 0.9° 11° 1.76° 4.96°
(1.5% leaf)
Sy 1Y 38.33° 0.24° 0.8° 7.20 0.54° 3.2
(2% leaf)
700 81.66% 0.7% 4.7° 16.1° 7.1° 6.93°
(0.5% corm)
7 71.66® 0.59% 45° 16.2° 5.9 5.7°
(1% corm)
AT 35¢ 0.56%¢ 4 15.28 5.66° 5.5%
(1.5% corm) ' - . .
. 2% 28.33¢ 0,54 3.8 13.3" 5.53" 4.46°

(2% corm)

)0 20 y3 B a3 6)b e (6l M S e B Sy Bl (gl slapSilse
Means with the same letter are not different significantly at 5% probability level.
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Figure 1- Final germination percentage of downy brome under extract of saffron leaf.



IFAE L o) oylods F oo oyl yhe ) 559Ld g celyy 4 pis VA

Germination percentage

Y=a/[1+(/k )]
R*=0.96

T T
0.0 05

T T T
1.0 15 20 25

Extract concentration of saffron corm (%)

Olyie; a0 )las pil Cod (Souiy e G5l s o yd —Y JSWS
Figure 2- Final germination percentage of downy brome under extract of saffron corm.
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Table 2- Allelopathic effect of leaf and corm extract on germination and seedling growth of flixweed
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Extract Germination efrr?;[r?aﬁon Weight of Length of Length of
concentration percentage 9 (1/day) seedling (mg) radicle (cm) plumule (cm)
el 83.33° 0.47° 1.39° 3.02° 1
(Control)
Sn el 71.66 0.44° 1.36% 2.8° 0.99°
(0.5% leaf)
S 65% 0.44* 1.20%¢ 2.62° 0.95°
(1% leaf)
Snie 53.33% 0.43° 1.07%¢ 2.58° 0.92°
(1.5% leaf)
Sply 51 66™ 0.3 1bed 1.320 0.66°
(2% leaf)
w70 43.33" 0.34% 0.7 1.45° 0.99°
(0.5% corm)
a7 41.66% 0.31% 0.66° 1.14° 0.86%
(1% corm)
2 78 35% 0.32% 0.68" 0.93" 0.84%
(1.5% corm)
Y 28.33° 0.21° 0.64° 0.72° 0.42°

(2% corm)

)05 00 yd O g )3 ()b me (g)lol BB S e Gy S JBlas gyl (slauSilie
Means with the same letter are not different significantly at 5% probability level.
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Figure 3- Final germination percentage of flixweed under extract of saffron leaf.
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Figure 4- Final germination percentage of flixweed under extract of saffron corm.
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Table 3- Orthogonal comparison between control and extract of saffron organs (leaf and corm) on germination and seedling
growth of downy brome

s jjdilgs Cas . = . .
il seyp ST T ety oiy edlegly  eedy b adl b
Germination ermination Weight of Weight of Length of Length of
percentage g (1/day) radicle (mg) plumule (mg) radicle (cm) plumule (cm)
el 90? 0.84? 5.16° 16.27% 7.25% 6.94°
(Control)
Ol)iz_c)' r&L\i] c)La.r—
(Extract of 51.66° 0.49° 2.78" 13.55° 4.06° 5.35°
saffron)

)0 20y3 0 a3 (6)bime (6l M S e B Sy Bl (sl slapSilie
Means with the same letter are not different significantly at 5% probability level.
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Table 4- Orthogonal comparison between control and extract of saffron organs (leaf and corm) on germination and seedling
growth of flixweed

Sl sopy RS s s daady; Job ardile Job
Germination geflﬁ;[ﬁa(i];on Weight of Length of Length of
percentage (1/day) seedling (mg) radicle (cm) plumule (cm)
(C:r:ﬁol) 83.33° 047 1.3 3.02° 1
Olyie sl ojlac
(Extract of 48.74° 0.36° 0.88° 1.72° 0.83°
saffron)

)5 0o )3 B pdaws 5> (gy> ime (g ylol BMS] S yutio By o Jolas (sl clapSile
Means with the same letter are not different significantly at 5% probability level.
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Table 5- Orthogonal comparison between extract of saffron leaf and corm on germination and seedling growth of downy

brome
Sl sop  SIHEEEN by el sadn e wdle b
Germination ear?itr?a(gon Weight of Weight of Length of Length of
percentage 9 (1/day) radicle (mg) plumule (mg) radicle (cm) plumule (cm)
E t“:;: tO);l&eaf) 56.25° 0.4014° 1.2° 11.8° 2.0891" 5.0666°
X
4 A)La.c
(Extract of 54.15a 0.6016a 4.28 15.2a 6.05a 5.65a
corm)
)5 0o )d O s )3 ()b me (g)lol BN S e By K JBlas gyl (slauSilie
Means with the same letter are not different significantly at 5% probability level.
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Table 6- Orthogonal comparison between extract of saffron leaf and corm on germination and seedling growth of flixweed

Sl aop  GIEIREER s s madn,d il Jsb
Germination gear?itﬁ:tEon Weight of Length of Length of
percentage (1/day) seedling (mg) radicle (cm) plumule (cm)
S ojbas 60.41% 0.4083? 1.12 2.3333% 0.8816°
(Extract of leaf)
a olas 37.08° 0.3008" 0.7° 1.1308" 0.7816°

(Extract of corm)

G 3o )3 B e 53 (3 e (5 bl BT S e By S Jolas (sl (slopSilie
Means with the same letter are not different significantly at 5% probability level.

&l

Abbasi, F., and Jahani, M. 2007. Allelopathic effects of saffron corms on seed germination of several important crops.
2" International Symposium on Saffron Biology and Technology, Mashhad, Iran, 1 April 2007, p. 250-256.

Alimoradi, L., Azizi, G., Jahani, M., Siah-Marguee, A., and Keshavarzi, A. 2008. Allelopathy as an alternative method
for weed control in saffron fields: A suitable approach to sustainable agriculture. Competition for resources in a
changing world: New drive for rural development, Stuttgart, 7-9 Octobre 2008, p. 127-145. (In Persian with English
summary).

Amirghasemi, T. 2001. Saffron, Iranian Red Gold. Cultural Institution Publication Posterity Press. p.70-110.

Asgharipour, M.R., Rashed-Mohassel, M.H., Rostami, M., and Eizadi, E. 2006. The allelopathic potential of saffron
(Crocus sativus L.) on following crop in rotation. 2" International symposium on saffron biology and technology,
Mashhad, Iran, 28-30 October 2006, 48 p.

Azizi, M., Alimoradee, L., and Rashed-Mohassel, 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: 198-208. (In Persian).

Behnia, M.R. 1991. Saffron: Botany, Cultivation and Production. Tehran University Press. p. 85-150.

Chauhan, B.S., Gill, G., and Preston, C. 2006. Factors affecting seed germination of annual sowthistle (Sonchus
oleraceus) in southern Australia. Weed Science 54: 854-860.

Eghbali, S., Rashed-Mohassel, M.H., Nassiri-Mahallati, M., and Kazerooni-Monfared, E. 2007. Allelopathic potential
of shoot and corm of saffron residues on wheat, rye, vetch and bean. Iranian Journal of Agricultural Research 6:
227-234. (In Persian).

Fernandez, J.A., Escribano, J., Piqueras, A., and Medina, J. 2000. A glycoconjugate from corms of saffron plant
(Crocus sativus L.) inhibits root growth and affects in vitro cell viability. Journal of Experimental Botany 51: 731-
737.

Habibi, M.B., and Bagheri, A. 1997. Saffron (agriculture, processing and chemical standards). Scientific and Industrial
Research Organization Publishing Iran, Khorasan Center. p. 35-45. (Translated in Persian).

Hashemi Nia, S.M., Nassiri Mahallati, M., and Keshavarzi, A. 2009. Determining the threshold salinity and appropriate
temperature and their combined effects on germination of Cuminum cyminum. Iranian Journal of Agricaltural
Research 7 (1): 303-310.

Hejazi, A. 2000. Allelopathy. Tehran University Press. p. 324-325. (In Persian)

Hosseini, M., and Rizvi, S.J.H. 2007. A preliminary investigation on possible role of allelopathy in saffron (Crocus
sativus L.) 2™ International Symposium on Saffron Biology and Technology. Mashhad, Iran, 1 April 2007, p. 75-80.

Inderjit, K.I. 1999. Allelopathy: principles. Procedures, processes, and promises for biological control. Advance
Agronomy 67: 141-231.



IFAE L o) oylods ¥ ol oyl yhe ) (559Ld g celyy a9 pis Y

Ismail, B.S., and Chong, T.V. 2002. Effect of aqueous extract and decomposition of Mikania micrantha on selected
agronomic crops. Weed Biology and Management 2; 31-38.

Joung, K.A., and Chung, I.M. 2000. Allelopathic potential of rice hulls on germination and seedling growth of barnyard
grass. Agronomy Journal 92: 1162-1167.

Kafi, M., Rashed Mohassel, M.H., Koocheki, A., and Mollafilabi, A. 2002. Saffron (Crocus sativus L.), Production and
Processing. Center of excellence for agronomy. Faculty of Agriculture Ferdowsi University of Mashhad, Iran. p. 68-
80.

Karimi, H. 1995. Iran Weeds. Academic Publication Center Press. p. 3-8. (In Persian)

Kobayashi, K. 2004. Factors affecting phytotoxic activity of allelochemicals in soil. Weed Biology and Management
4:1-7.

Kohli, R.K., Singh, H.P., and Batish, D.R. 2001.Allelopathy in Agroecosystems. Food Products Press, USA. 447 p.

Makkizadeh, M., Salimi, M., and Farhoudi, R. 2009. Allelopathic effect of rue (Ruta graveolens L.) on seed
germination of three weeds. Iranian Journal Medicinal Aromatic Plants 24: 463-471. (In Persian).

Meyghani, F. 2003. Allelopathy from Concept to Application. Incident Beam Press. p. 41-107.

Mojab, M., and Mahmodi, M. 2008. Allelopathic effects of shoot and root water extracts of Hoary cress (Cardaria
draba) on germination characteristic and seedling growth of Sorghum (Sorghum bicolor L.). Crop Production 1 (4):
65-78. (In Persian with English summery)

Ohno, T.K., Doolan, L.M., Zibilske, M., Liebman, E., Gallandt, R., and Berube, C. 2000. Phytotoxic effects of red
clover amended soils on wild mustard seedling growth. Agriculture, ecosystems and environment 78: 187-192.

Qasem, J.R. 1992. Pigweed (Amaranthus spp) interference in transplanted tomato (Lycopersicom esculentum).
Horticultural Science 67: 421-427.

Rashed-Mohessel, M.H., Gherekhloo, J., and Rastgoo, M. 2009. Allelopathic effects of saffron (Crocus sativus L.)
leaves and corms on seedling growth of redroot pigweed (Amaranthus retroflexus) and lambsquarter (Chenopodium
album). Iranian Journal of Agricultural Research 7: 53-61. (In Persian).

Rice, E.L. 1979. Allelopathy —an update. Botanical Review 45: 15-109.

Rizvi, S.J.H., and Rizvi, V. 1992. Allelopathy: Basic and Applied Aspects (London, U.K. Chapman and Hall). Springer
press. 392 p.

Seigler, D.S. 1996. Chemistry and mechanism of allelopathic interaction. Agronomy Journal 88: 876-885.

Soltani, A., Galeshi, S., Zeinali, E., and Latifi, N. 2002. Germination, seed reserve utilization and seedling growth of
chickpea as affected by salinity and seed size. Seed Science Technology 30: 51-60. (In Persian).

Steinsiek, J.W., Oliver, L.R., and Collins, F.C. 1982. Allelopathic potential of wheat (Triticum aestivum) straw on
selected weed species. Weed Science 30: 495-497.

Tabrizi, L., Nassiri Mahallati, M., and Koocheki, A. 2004. Investigations on the cardinal temperatures for germination
of Plantago ovata and Plantago psyllium. Iranian Journal of Agricultural Research 2: 143-151. (In Persian).

Taheri, K., Saboora, A., and Kiarostami, K. 2011. Allelopathic effect of saffron (Crocus sativus L.) on germination and
seedling growth of four sorghum (Sorghum bicolor L.) cultivars. Iranian Journal of Biology 24: 89-103. (In Persian).

Whittaker, R.H., and Feeny, P.P. 1971. Allelochemics: Chemical interaction between species. Science 171: 757-770.

Zand, A., Rahimian, M., Ashhadi, H., Koocheki, A., Khalghani, J., Mosavi, K., and Ramzani, K. 2004. Weed Ecology
(Application Management). Mashhad University Press. 558 p. (Translated in Persian).

Zeinali, E., and Ehteshami, M.R. 2003. Biology and Control of Important Weed Species. Gorgan University Press.
p. 4-8. (In Persian)

Zeinali, E., Soltani, A., Galeshi, S., and S.J. Sadati. 2010. Cardinal temperatures, response to temperature and range of
thermal tolerance for seed germination in wheat (Triticum aestivum L.) cultivars. Elektronik Journal Crop
Production 3 (3): 23-42. (In Persian with English summery)



Abstracts, Vol. 3, No. 1, Spring 2015 2

Allelopathic effects of leaf and corm water extract of saffron
(Crocus sativus L.) on germination and seedling growth of flixweed
(Descurainia sophia L..) and downy brome (Bromus tectorum L.)

Zeinab Alipoor!” and Sohrab Mahmood?

1, 2, M.Sc. Graduate Student of Agroecology and 2Associate Professor, Faculty of Agriculture, University of Birjand, respectively
(*- Corresponding Author E-mail: Zalipoor2014@yahoo.com)

Received: 5 June 2014 Accepted: 2 March 2015

Abstract

This study was conducted in two factorial experiment based on completely randomized
design with three replications at research laboratory of faculty of agriculture in University of
Birjand in 2013. Factors included saffron organs at 2 levels (leaves and corms) and water
extract concentrations at 5 levels (0, 0.5, 1, 1.5 and 2 percent).The allelopathic effects of
saffron leaves and corms on seed germination and seedling growth characteristics of flixweed
(Descurainia sophia L.) and downy brome (Bromus tectorum L.) were studied in two separate
experiments. Results indicated lowest seed germination percentage of downy brome and
flixweed were observed at concentration of 2% of corm extract (by 65% and 66% reduce
compared to control, respectively). The rate of germination of downy brome decreased (by
71% compared to control) with concentration of 2% of leaf extract but the rate of germination
on flixweed was not significantly affected by extract concentrations. Different concentrations
of leaf and corm extracts significantly decreased length and weight of plumule and radicals of
two weeds. A logistic model provided a successful estimation of relationship between leaf
water extract and germination percentage of two weeds. Based on orthogonal comparison
tests, the allelopathic inhibition effects of saffron leaves and corms were more on downy
brome and flixweed, respectively.

Keyword: Allelopathy, Length of radical, Percent of germination, Weight of seedling.
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