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Table 3. Means comparison of theallelopathic effect of different concentrations of underground organles
extract of wheat cultivars on germination components and growth indices of wild mustard seedling

& ey oo

Jsb

Job

olae clile & lez ey To- ssile sy, sl S Gjs S s
R . Sl dey (5, 0, by Ld Ly O D) el
Cultivar ¢ 0 Germination ~ Germination (;f; d Sl G - I Dry Seedling
oncentration  ,erpentage rate Time to 50%  Radicle Shoot weight of  dry weight
extract (%) maximum length length e yvele
(Seed/day) X1 g g radicle (g) (€]
germination (h) (cm) (cm)
0 957 6.32° 52.1°¢ 6.41%  7.06%  0.024° 0.041%
Sl e 25 88 ® 578 ® 65.6 " 591 631  0.021%® 0.039
Morvarid 5 68° 423° 74.4° 3.83%  430°  0.014° 0.027°
75 55° 1.49° 79.1°¢ 212°  2.11*  0.011° 0.015°¢
0 93° 6.00° 51.5°¢ 6.10°  639%  0.021° 0.039°
RAER 25 86 ® 539° 54.4° 512%  540*  0.019® 0.032%
Moghan 5 65° 3.53° 69.1° 3.10°  397°  0.012°  0.026°
75 53° 1.73°¢ 71.6° 230°¢  1.98°¢ 0.010° 0.002 ¢
0 93¢ 533%® 54.1°¢ 593  679%  0.013° 0.035°
5] 25 89 ? 6.64° 59.2°¢ 498°% 511 0011 0.021°
Arta 5 60° 431° 62.2° 1.88° 284" 0.009 ° 0.001°¢
75 45°¢ 1.52°¢ 65.1° 0.930° 1.73%°  0.004°¢ 0.008 °
0 92 6.33° 53.1°¢ 530%  6.13%  0.019° 0.023°
o 25 88 579 ® 56.2°¢ 487°%  522% 0015 0.021°
Tajan 5 62° 3.11° 70.2° 186° 283"  0.007°  0.008°
75 43¢ 1.15°¢ 63.7° 0.790° 1.81° 0.003 ° 0.006 °

Jslos 094)'7 ool 70 Jls! a0 Solol Sgls BB caxins S e By o o JBlus aS Ogis B 50 09,8 o o Sl
Al gxe B

*: The means in each group and in each column that have at least one common letter do not have a statistical

difference at the 5% probability levels based on the LSD test.
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Table 4. Means Comparison of allelopathic effect of different concentrations of wild mustard extract on
germination components and seedling growth indices of wheat cultivars

T 4y sy 0o Job Jsb Sas 03 Sad 03
(hoy) ojlae clile jaler ao “’J(M? w)’“ Sl Sl arady, azails agady, oz Sl
5 E et 395 0% 0% _ _
Cuelltsi)\l/ar Concentration Germination  Germination ) (cels) (e “%"L”) Cragil) ) N .)
extract (%) percentage rate Time to 50% Radicle Shoot Dry Seedling
(Seed/day) ma'xin'}um length length we.ight of  dry weight
germination (h) (cm) (cm) radicle (g) (g)
0 95.0° 8.52° 59.1°¢ 418*  5.02%  0.013% 0.026
ouls e 25 88.6° 7.88 ® 622°¢ 3.69®  398®  0.019®  0031®
Morvarid 5 68.5° 523" 82.2° 2.12°  1.03°  0.015° 0.023°
75 48.4°¢ 3.63° 87.6° 1.18°  0.550°  0.010° 0.014°
0 93.4% 8.00° 60.2° 689  492*  0.022° 0.036°
R 25 87.7° 7.63° 63.4° 6.95® 212%™  0.020®  0.032%
Moghan 5 68.9° 483° 84.8° 241°  116°  0012°  0.017°
75 45.6°¢ 2.86°¢ 86.5° 0.910° 0.350°  0.010°¢ 0.013°
0 91.5° 7.25% 61.5° 578% 489  0.016° 0.027°
G, 25 81.0% 6.76 * 64.2° 411%™ 2.13™  0.013®  0.025®
Arta 5 523" 432° 70.0° 443° 0740  0.004° 0.009 °
75 35.1°¢ 2.55¢ 73.6 ° 0.520°  0.620°  0.001°¢ 0.004°
0 91.5° 7.36° 63.1° 471% 4.18°  0.017° 0.031°
o 25 78.4 % 6.82 % 65.2°¢ 321%® 394%™ 0014%® 0027
Tajan 5 50.3° 421° 71.1° 1.01°  1.04°  0.006°  0.001°
75 37.1°¢ 2.18°¢ 75.8° 0.480° 0.550°  0.002°¢ 0.006 °

Bl sl Golul 5 70 Jlazm] sy g bl slis 3l oid 5 e By S o Sl a5 (g 8 0 09,5 2 40 bapeSiles
s o ixe S
*: The means in each group and in each column that have at least one common letter do not have a statistical

difference at the 5% probability levels based on the LSD test.
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Fig. 1. Final germination percentage of wild mustard under the influence of different concentrations of
underground organ water extract (a) and aboveground organ (b) in wheat cultivars
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Table 5. Parameter and logistic equation coefficients to predict germination percentage of wild mustard
seeds in different concentrations of extract of underground organ of wheat cultivars

Cultivars, 'atse "btse 3Xsotse Proﬁ;;‘ita;fagvel ‘R?
Morvarida, s e 89.53+2.15 3.33+0.044 4.24+0.128 0.0092 0.82
Moghan L. 83.31+2.23 3.5613.54 4.23+0.118 0.0001 0.86
Tajan ;s 80.64+3.29 5.63+0.089 5.63+0.037 0.0001 0.91
Arta i1 81.1£0.023 6.3210.018 4.97+0.055 0.0001 0.93

paS oB)) e plailolas Al slaclale )5 (ciog Jo 5 )5 (Siailer woyd ngin Cur Seiead dolee o F Jgu
Table 6. Parameter and logistic equation coefficients to predict germination percentage of wild mustard
seeds in different concentrations of extract of aboveground organ of wheat cultivars

Cultivar 3, latse "btse 3Xsotse Proﬁ:l;;‘igljai::vel ‘R?
Morvarid s, 92.4343.65 2.23+£0.0218 4.64+0.341 0.0092 0.85
Moghan (|l 90.61+5.89 3.49+0.0424 4.49+0.213 0.0001 0.93
Tajan = 88.22+3.31 5.45+0.0362 5.99+0.051 0.0001 0.95
Arta is,] 89.154£2.63 5.47+0.44  5.43£0.042 0.0001 0.91

1-a: Maximum of germination percentage; 2-b: Gradient of reduced germination in effect of increasing the
concentration of the aqueous extract; 3-X50: Required concentration of the aqueous extract for 50%
inhibition of germination maximum; 4- R2: Determination coefficient of the model for the aqueous extract of
aboveground and underground organ of wheat cultivars.

(HPLC) glo 3l Fsileg S olfus ;o o bl glaol st i olo; ¥ Jgo
Table 7. Absorption time of standard phenolic acids in liquid chromatography apparatus (HPLC)

. . (4835) L= e
(Analytical Materials) 4525 5,40 slge Absorbtion time (min)

(p-hydroxybenzoic acid) awl g5 omSs,00 - o 5.40
(Vanilic acid) ol sl 6.12
(p-coumaric acid) sl o lesS o 12.45
(Ferulic acid) ol Jg,8 18.55

(S 2 o5 ko) puS pB)) g plusl o jlae slaseal SS9 51 Sy jo cdale A Jgu
Table 8. Concentration of phenolic acids of shoot organ extract of wheat cultivars (mg/kg)

5 Sl g Sgyier m e el Sely el Sl e el S5 egene
Cultivar P-hydroxybenzoic acid Vanilic acid P-coumaric acid Ferulic acid Total
(Arta) G, 3.12 7.35 2.37 ND 12.48

(Tajan) > 1.67 5.05 3.40 ND 8.37
(Moghan) ;e 5.63 11.18 1.65 ND 17.21
(Morvarid) s,ls e 4.15 19.82 2.05 437 26.34

(Not Identify) wis slobs ND
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Table 9. Concentration of phenolic acids of underground organlesextract (Root) of wheat cultivars (mg/kg)

2 Sl Sgin (S m g el Sl el Sl — g el S ggee

Cultivar P-hydroxybenzoic acid Vanilic acid P-coumaric acid Ferulic acid Total

(Arta) b1 1.25 2.30 0.22 0.86 4.63

(Tajan) = 0.97 2.87 0.09 1.42 4.95

(Moghan) ke 243 2.10 0.12 0.97 5.62

Morvarid) & g 1.72 4.55 0.19 1.05 7.51
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Extended Abstract

Introduction: One of the biological methods of weed control is the use of allelopathic substances or herbal
secretions that have the potential to inhibit growth weeds. Wheat allelopathic studies include the study of wheat
allelopathy against other crops, weeds, pests and diseases, isolation and identification of allelopathic compounds, the
effects of wheat toxicity on self-storage and management of wheat residues. Wild mustard (Sinapis arvensis) is a
problematic weed in the country, especially in Golestan province. The present study was conducted to investigate the
allelopathic potential of four wheat cultivars to use those cultivars in integrated weed management system to reduction
growth mustard weed.

Materials and methods: A factorial experiment was conducted in completely randomized design with three
replications at Physiology Laboratory of Golestan Agricultural Research Center. Treatments included concentrations of 0,
2.5, 5 and 7.5% aqueous extract of aerial and underground organs of four wheat cultivars (Morvarid, Moghan, Tajan and
Arta) with 6000 polyethylene glycol treatment in four concentration (zero, 2.5, 5 and 7.5 percent). Three-parameter
logistic model was used to evaluate the allelopathic potential of wheat genotypes for reducing the percentage of wild
mustard germination and liquid chromatography (HPLC) was used to determine the phenolic acids composition in wheat
cultivar extract.

Results: Extract of shoot of all wheat cultivars reduced root length of wild mustard in comparison of control. Wheat
cultivars reduced shoot length of wild mustard by 28% to 51% compared to control. The highest reduction in mustard
shoot length was obtained from the Morvarid extract. Increase in shoot extract concentration of Arta to 7.5%, reduced
root and shoot dry weight as 47 and 29% in compare of control treatment and Moghan cultivar in the same concentration
(7.5%) caused reduction in root and shoot dry weight with 68 and 41% respectively. The highest reduction in germination
indices of wild mustard was obtained from high concentrations of Morvarid and Moghan wheat extract. It was also found
that with increasing concentration of polyethylene glycol (PEG) growth indices and germination components of wild
mustard seed decreased, but this decrease was not significant. This confirms that the osmotic potential of the extract
concentration is not involved in the exacerbation of the allelochemical effect and the likelihood of osmotic effect seems
poor. In total, Morvarid cultivar with 25.34 mg phenolic acid content had the highest phenolic acid concentration, which
was approximately three times more than that of Tajan, 1.5 times Moghan and three times of Arta cultivar. Morvarid
cultivar had higher concentration of vanillic acid and ferulic acid than the other three cultivars. Overall, the least
allelopathic effect was observed in Tajan cultivar and the most allelopathic effect was in Morvarid cultivar.

Conclusion: Among the cultivars studied, the highest inhibition was related to Morvarid cultivar. The results also
showed that the highest amount of inhibition was related to shoot extract so that the root extract inhibition was less than
the shoot on studied traits. In general, the results of the present study showed that some wheat cultivars have greater
inhibitory potential against wild mustard weed, which can be used in breeding programs to produce cultivar with high
allelopathic potential. Awareness of this issue is more important especially in sustainable weed-management. Therefore,
it is suitable to perform comprehensive studies on their allelopathic potential so that they can be used in agriculture,
including combating with weeds, pests and plant diseases, breeding crop and horticulture, design herbicides and
pesticides that is provide environmentally friendly, safe, and biodegradable.

Keywords: High performance liquid chromatography, Phenolic acid, Seedling dry weight, Shoot length, Vanillic acid.

Highlights:

1- The allelopathic potential of wheat cultivars was investigated on germination of wild mustard seeds.

2- High performance liquid chromatography was used to detect inhibitors and other allopathic substances of wheat
cultivars .

3- Biological inhibition was investigation in wild mustard weed.
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