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The investigation of Allelopathic potential of 70 wheat (Triticum aestivum) cultivars on
germination and seedling growth of volunteer canola (Brassica napus)
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Table 1. Iranian wheat cultivars used to evaluate the allelopathic effect
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Cultivar Row Cultivar Row Cultivar Row
Pishtaz 1 MVT-17 25 Kuhdasht 48
Shoush 2 Mahdavi 26 Alborz 49
Golestan 3 Azadi 27 Azarl 50
Baharan 4 Shahpasand 28 Maron 51
Ghods 5 Frontaya 29 Gaspard 52
Tajan 6 Somali3 30 Homa 53
Chamran 7 Moghan3 31 Shahi 54
Kavir 8 Ohadi 32 Arvand 55

mutant

Navid 9 Crossomid 33 Sepahan 56
Shiroudi 10 Ghafghaz 34 Cross Alborz 57
Eroum 11 DN-11 35 Sardari 58
Arta 12 Moghanl 36 Sayson 59
Darya 13 Karkheh 37 Hamoon 60
Parsi 14 Weebil 38 Atrak 61
Shahriyar 15 Crrlgfnsgg:]at 39 Zarin 62
Aflak 16 Excalibur 40 Marvdasht 63
Mehregan 17 Rasad 41 Bezostaya 64
Zare 18 Kaskojen 42 Alamoot 65
Karajl 19 Shiraz 43 Toos 66
Sirvan 20 Karaj3 44 Zagros 67
Mihan 21 Sabalan 45 Moghan2 68
Karaj2 22 Dez 46 Niknejad 69
Petik 23 Omid 47 Vorinak 70

Bayat 24
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Table 2- Analysis of variance of effect of wheat cultivars water extract (70 cultivars and one treatment of
Distilled water) on germination components of canola

R e 35T 4y ol Aoy SIhl Lo St O3
Source of Variaion Df Germination percentage  Germination rate Dry matter
= 70 1671.66 000028 0.040sx
Cultivar
s
142 26.18 0.000011 41.68
Error
Ol S o 2
S - 10.14 22.37 14.68
CV%

Loy dil 9 C..: Jla| Cla« BX) )l:L;'.u Slodias Olas g 5 4 seeon

*, **: respectively significant at 5% and 1% probability level.
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Table 3- Analysis of variance polyethylene glycol effect on germination components of canola
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Table 4- Germination percentage of canola seeds under extractions of 70 wheat cultivars (Ext) and the

same osmotic potential as extraction created by PEG. The LSD values are indicated to compare wheat

extractions or osmotic potential of extraction under each column. Note, to compare the effect of

extraction and the osmotic potential of extraction a T- test was done for each cultivar separately. * and **
is showing significant differences between allelopathic effect and PEG solution for each cultivar.

2 sl Ao Sl S [ sl Ao Sl S
Cultivar Germination % Germination rate Cultivar Germination % Germination rate
PEG Ext PEG Ext PEG Ext PEG Ext
Aflak 95.56™ 41.11 0.030™ 0.010 Mahdavi 95.56™ 16.67 0.027™ 0.001
Alborz 94.44™ 64.45 0.030™ 0.021 Mihan 95.56™ 32.23 0.027™ 0.006
Alamoot 100™ 86.67 0.030™ 0.029 Maron 97.780™ 16.67 0.020™ 0.00
Arta 92.22™ 63.34 0.063™ 0.022 Marvdasht 98.89™ 43.34 0.030™ 0.015
Arvand mutant 91.11" 76.67 0.027" 0.025 Mehregan 97.777" 10.00 0.020™ 0.00
Atrak 95.56™ 51.12 0.020™ 0.015 Moghan2 93.333" 58.89 0.027"™ 0.020
Azadi 95.56™ 2.23 0.020™ 0.00 Navid 96.667" 32.23 0.023" 0.006
Azarl 94.44™ 68.77 0.063™ 0.020 Niknejad 97.777" 60.00 0.030" 0.019
Baharan 97.79™ 63.34 0.027™ 0.02 Ohadi 97.777" 38.90 0.030™ 0.008
Bayat 97.78™ 33.34 0.027" 0.008 Omid 98.89™ 66.67 0.030™ 0.018
Bezostaya 95.56™ 47.78 0.023" 0.015 Pars 93.333™ 42.23 0.017ns 0.012
Chamran 98.89™ 23.34 0.027™ 0.003 Petik 100™ 5.56 0.017™ 0.00
DN11 97.77™ 71.11 0.057™ 0.029 Pishtaz 92.220™ 6.67 0.013™ 0.00
Darya 94.44™ 25.56 0.013" 0.004 Rasad 98.89™ 80 0.030" 0.023
Dez 98.90™ 26.67 0.02% 0.004 Sabalan 94447 58.89 0.023™ 0.020
Eroum 98.90™ 70.00 0.030™ 0.023 Sayson 95.557™ 68.78 0.030™ 0.021
Excalibu 96.67" 47.78 0.013™ 0.011 Sardari 93.337™ 72.23 0.030™ 0.026
Frontaya 98.90™ 16.67 0.023™ 0.00 Sepahan 95.553™ 26.67 0.017" 0.005
Ghafghaz 98.90™ 74.45 0.030™ 0.019 Shahi 95.557™ 68.78 0.023™ 0.017
Gaspard 98.90™ 54.45 0.027" 0.013 Shahpasand ~ 94.443™ 68.87 0.030" 0.021
Ghods 92.22™ 18.89 0.013" 0.002 Shahriyar 96.667" 77.78 0.027™ 0.027
Golestan 93.33™ 14.45 0.020™ 0.00 Shiroodi 100™ 23.34 0.030™ 0.004
Hamoon 97.78™ 70.00 0.027™ 0.024 Shoush 96.667" 78.89 0.020™ 0.033
Homa 95.55" 82.23 0.027™ 0.027 Shiraz 98.89™ 57.78 0.030" 0.020
Karajl 93.33™ 81.12 0.030™ 0.029 Somali 93.333" 55.56 0.017™ 0.019
Karkheh 95.55™ 71.12 0.027" 0.0191 Sirvan 100™ 37.78 0.023™ 0.016
Kaskojen 94.44" 78.89 0.030™ 0.024 Tajan 92.220™ 44.45 0.020" 0.012
Kavir 93.33™ 48.89 0.027™ 0.014 Toos 97.777" 63.34 0.030" 0.021
Cross omid 95.56™ 3.34 0.013™ 0.00 Vorinak 94.443™ 31.12 0.030™ 0.006
Cross hamoon 96.67" 76.67 0.030™ 0.022 Zagros 97.780™ 39.99 0.020™ 0.012
Kuhdasht 91.11™ 27.78 0.017™ 0.005 Zare 92.220™ 55.56 0.027™ 0.023
Cross alborz 94.44™ 44.45 0.030™ 0.018 Zarin 95.557" 78.89 0.030™ 0.025
Moghanl 94.44™ 37.78 0.020™ 0.008 Karaj2 97.780™ 37.78 0.027™ 0.015
Moghan 93.33" 70.00 0.030™ 0.034 Karaj3 92.223™ 74.45 0.027" 0.017
MV17 97.78™ 64.45 0.020™ 0.020 Weehil 94.443™ 61.12 0.027™ 0.024
(LSD) (5.8529) _ (8.2593) _ (0.0205) __ (0.0055) (LSD) (5.8529)  (8.2593) _ (0.0205) _ (0.0055)

&S .l o3 g el Jsloes 5 oyl o Hls gme by Aoy S o) Jle| cla.w 03l g Dt odias OlES 5 5 4 NS 5 sesecsk
ol G54l 2l SGL U 5 STl il s e st anmilis
*, ** ns. respectively significant at 5% and 1% probability level and non-significant between the

extraction and PEG solution, in which significant difference is showing positive allelopathic effect for
decreasing germination.




v § J34lga ¢ (Triticum aestivum) puus™ a8y Y+ il gl Olgi (wiy

S eSCas 035 55 (‘*f il o)las A 5Kk anglie -0 s
Table 5- Mean comparisons for the effect of extraction of wheat cultivars on dry weight of canola.

£l i 35 ¢l st 339 ¢l $Sas 33
Cultivar Dry matter Cultivar Dry matter Cultivar Dry matter
Check 0.497 Shahriyar 0.170 Shoush 0.060
Petik 0.397 Marvdasht 0.164 Sirvan 0.053
Sardari 0.390 Kuhdasht 0.164 Karaj2 0.050
Alamoot 0.370 Mehregan 0.156 Aflak 0.050
Golestan 0.367 Darya 0.156 Arta 0.050
Tajan 0.316 Omid 0.150 Ghafghaz 0.046
Mihan 0.300 Karaj3 0.147 Zagros 0.030
Niknejad 0.297 Excalibur 0.147 Arvand mutant 0.023
Homa 0.294 Weebil 0.143 Maron 0.013
Rasad 0.250 DN11 0.136 Moghan3 0.00
Karajl 0.250 Zarin 0.136 MV-17 0.00
Azarl 0.243 Atrak 0.133 Ferontaya 0.00
Moghan2 0.243 Bayat 0.130 Pishtaz 0.00
Zare 0.233 Cross alborz 0.126 Chamran 0.00
Hamoon 0.230 Sayson 0.123 Ohadi 0.00
Shahi 0.197 Shiroodi 0.120 Shiraz 0.00
Toos 0.190 Baharan 0.116 Gaspard 0.00
Karkheh 0.187 Navid 0.103 Kavir 0.00
Dez 0.187 Kaskojen 0.0967 Vorinak 0.00
Azadi 0.180 Eroom 0.094 Cross hamoon 0.00
Moghanl 0.180 Mahdavi 0.094 Sabalan 0.00
Parsi 0.174 Shahpasand 0.077 Cross omid 0.00
Sepahan 0.174 Bezostaya 0.070 Ghods 0.00
Alborz 0.174 Somali 0.060 (LSD) (0.092)
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Table 6- Analysis of variance of the percentage inhibition of wheat extraction on canola germination.

e 63157 am ) S LIs3k A
Source of Variation Df The percentage of inhibition
o5 70 1702.31*
Cultivar
o 142 41.68
Sl S o 14.17
**: significant at 1% probability level doss G ez o 3 Jlsgme I eiasOLES s

S 38l 5 1 p kS ool oslae (Sl dops 5 Kile dglie =V S

Table 7-The mean comparisons of inhibition wheat cultivars extraction on canola germination

el S5k s el S L35k de ) 3 LTINS
Cultivar The percentage Cultivar The percentage Cultivar The percentage
of inhibition of inhibition of inhibition
Petik 94.44 Zagros 57.78 Arta 28.89
Azadi 93.33 Marvdash 55.55 Shahi 27.78
Cross omid 92.22 Aflak 54.44 Sayson 27.78
Mehregan 87.78 Parsi 51.11 Hamoon 27.78
Pishtaz 85.56 Cross alborz 50.00 Azarl 26.67
Ferontaya 82.22 Excalibu 48.89 DN11 26.67
Maron 81.11 Tajan 47.78 Shahpasand 25.55
Golestan 78.89 Bezostaya 47.78 Karkheh 24.45
Mahdavi 78.89 Kavir 44.45 Ghafghaz 24.45
Shiroodi 76.66 Atrak 44.44 Moghan3 23.33
Chamran 75.55 Gaspard 44.44 Sardari 21.11
Ghods 73.33 Shiraz 41.11 Cross hamoon 20.00
Dez 72.22 Somali 37.78 Shahriyar 18.89
Sepahan 68.89 Niknejad 37.78 Rasad 18.89
Darya 68.89 Zare 36.67 Shoush 17.78
Bayat 64.44 Sabalan 36.67 Karaj3 17.78
Navid 64.44 Baharan 34.45 Zarin 16.67
Kuhdasht 63.33 Toos 34.44 Kaskojen 15.56
Mihan 63.33 Moghan2 34.44 Arvand mutant 14.45
Vorinak 63.33 MV17 33.33 Alamut 13.33
Sirvan 62.22 Weebil 33.33 Homa 13.33
Moghanl 60.00 Omid 32.22 Karajl 12.22
Karaj2 60.00 Alborz 30.00 Check 3.33
Ohadi 58.89 Eroum 28.89 (LSD 40 10.421)
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Fig 1- The regression between the inhibition percentage of canola germination and year of introduction of
wheat cultivars.
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The investigation of Allelopathic potential of 70 wheat (Triticum
aestivum) cultivars on germination and seedling growth of volunteer
canola (Brassica napus)

N. Mohammadi Lalabadi', E.Soltani*?, M. Oveisi®, H. Ramshini*

Abstract

Allelopathic effects of plant can be one of the best ways to reduce the applying of
herbicides which are high costly to register and have environmental effects. Therefore,
the aim of this study was to investigate the allelopathic effects of wheat cultivars and to
identify the ability of them to control weeds. a field and laboratory experiment was
conducted in Research Farm and Seed Technology laboratory of Aburaihan Campus,
University of Tehran, during 2015-16. Seeds of 70 wheat cultivars were sown at 600
square meters of Research Farm and samples were taken for bioassay at the tillering
stage. To separate the impact of allelopathic extract and osmotic potential of the
extracts, different solutions were made with the same osmotic potential for each extract.
Then, experiments simultaneously were conducted to investigate the effects of extract
and osmotic potential on germination of canola. The results of separations of
allelopathic and osmotic potential effects of extractions showed that the inhibition of
canola germination is related to allelopathic effects and not osmotic potential of
extraction (PEG). Results indicated that allelopathic effects of wheat cultivars had
slightly increased during the releasing period of cultivars from 1940 until now, but this
increase was not significant. This shows that breeders had not attention to allelopathy of
wheat cultivars during breeding programs. Results indicated that there were some
cultivars with high allelopathy and it is possible to include them in breeding programs
to produce cultivars with high potential of weeds control.

Keywords: Osmotic potential, Polyethylene glycol, Allelopathy, Aqueous extract.
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