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Figure 1. Effect of different concentrations of mustard extract on germination percentage of barley. Columns
with similar letters in each type of extract do not have a significant difference.
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Figure 2. Effect of different concentrations of mustard extract on germination rate of barley. Columns with
similar letters in each type of extract do not have a significant difference.
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Table 1. Effect of different concentrations of shoot and root mustard extract on seedling growth
characteristics of barley
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concentration (%) weight weight 0ot- 5hoo
(cm) (cm) weight ratio
mg) (mg)
0 30° 16° 52.0° 30.3° 0.58°
e 10 30° 15° 50.0% 28.9% 0.57%
S 30 26% 14% 47.1° 23.0° .0.48%®
Shoot 50 220¢ 12° 40.2° 16.4° 0.40%
70 19¢ 9° 33.49 12.1¢ 0.36°
0 30° 16° 52.0° 30.3° 0.58°
e gl 10 29* 15 51.4° 27.4° 0.53*
Root 30 27° 14% 46.0° 21.3° 0.46°
50 20° 11° 38.6° 14.0° 0.36"
70 18° g° 29.9¢ 10.0¢ 0.33°
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*In each column and in each section, means with similar letters do not have a significant difference.
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Table 2. Effect of different concentrations of mustard shoot and root extract on chlorophyll of barley

(0o)3) ol o e cile a Judg k5 b s ls J5 et ls
Aqueous extract concentration Chlorophyll a Chlorophyll b Total Chlorophyll
(%) (mg. gFW'1 ) (mg. gFW'1 ) (mg. gFW'1 )

0 2.39° 1.18° 3.57°
a 10 2.35% 1.08° 3.43°
iR P 30 2.16° 0.9 3.06°
Shoot 50 1.9¢ 0.7° 2.6°
70 1.66% 0.47¢ 2.17¢
0 2.39° 1.18° 3.57°
RSN 10 2.33° 1.06° 3.39°
Root 30 2.05° 0.85° 2.9°
50 1.83¢ 0.654 2.48°
70 1.76° 0.4° 2.16¢

05,5l e B S e B S S8l (6,15 slaeSils oyl £55 5 g b 0%
*In each column and type of extract, means with similar letters do not have a significant difference.
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Table 3. Effect of different concentrations of mustard shoot and root extract on proline and soluble sugars of
barley

) . s slaass
(o)) (o las clile u;;::w ) oo oy A Jsle sloos Root)sZ)Jiu’bl:e sugars
Aqueous extract Shoot proline Root prolln_el: Shoot soluble S}llgars ©.100gDW")
concentration (%) mol. gFW) (umol.gFW™) (g.100gDW™)
0 29.2¢ 13.6° 3.1¢ 1.2°
a 10 30.9¢ 14.1* 3.1¢ 1.3°
g 30 38.8¢ 14.9® 3.8 1.6
Shoot 50 52.7° 15.9° 42% 1.9°
70 61.3° 16.2° 5° 2°
0 29.2¢ 13.6° 3.1¢ 1.2¢
e el 10 31.6° 14.6" 3.3% 1.3
Root 30 42.1° 15.7% 3.6 1.8
50 55.6° 16.3° 4.4° 28
70 66.8° 16.9° 5.6° 2.4°

Ayl laline BT S i By S PBlas ()l sla Kils o )lac 5l £63 5 g o )0
*In each column and type of extract, means with similar letters do not have a significant difference.
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Extended abstract

Introduction: Crop rotations are practiced to eliminate the effect of monoculture. However, the
succeeding crop may be influenced by the phytotoxins released by the preceding crop. Among plants,
Brassica species contain allelochemical compounds as glucosinolate, which is, under special conditions,
released to the environment and affects seed germination and plant growth. Wild mustard (Sinapis arvensis
L.) as a weed in 30 crops in 52 countries has a series of allelopathic effects that prevent germination of other
plants. Products of glucosinolate- like ionic thiocyanate (SCN-) inhibit the root or shoot growth of many crop
species. In addition, volatile compounds like isoprenoid and benzenoid released from Brassica tissue
degradation may suppress many crops’ growth. It was also found in many studies that allelochemicals, which
inhibit the growth of some species at certain concentrations, might stimulate the growth of the same or
different species at lower concentrations. The present research was conducted to evaluate the effects of
aqueous extract concentration of various mustard parts on barley seed germination and seedling growth.

Materials and Methods: In order to evaluate the allelopathic effects of mustard on agro ecosystems, a
factorial experiment based on a completely randomized design with three replications was carried out in the
Botany Laboratory of Agriculture Faculty, Illam University in 2014. Experimental treatments included five
concentrations of mustards foliage and root aqueous extract (0, 10, 30, 50, and 70 percent) that were studied
at germination and early growth stages of barley (cv. Abidar) in two separate experiments. In the seed
germination phase, the effects of aqueous extract of mustard on germination rate and germination percentage
of barley seed were measured. In the study of the effect of aqueous extract of mustard on barley seedlings,
weight and length of root and shoot, leaf chlorophyll content, proline and soluble sugars content were
measured.

Results: The results showed that the highest amount of barley seed germination percentage and
germination rate (100 and 19.5, respectively) were observed in the control and the lowest amount (40 and
9.5, respectively) belonged to mustard root aqueous treatment with 70 percent concentration. The highest
decrease in barley seedlings length and weight were observed at the highest concentration of aqueous extract.
The amount of chlorophyll a decreased from 2.39 in the control to 1.66 mg per fresh weight in 70 percent
concentration of aqueous extract treatment. The highest amount of proline (66.8 pM per fresh weight) in
barley foliage was observed in 70 percent aqueous extract treatment. The results of this study showed that
mustard allelopathic effect may be a possible mechanism controlling the barley germination and early growth
stage in agro ecosystems.

Conclusion: Generally speaking, the findings suggest that in the short run, mustard extract has toxicity
effects on barley germination and growth so much so that aqueous extract has adverse effects on almost all th
characteristics measured. Depending on the concentrations of mustard extract, allelopathic activity will vary.
Further investigations are also needed to determine the influence of cultivar variations, and to identify the
active compounds involved in mustard auto toxicity and allelopathy.

Keywords: Chlorophyll, Germination percentage, Proline, Protein, Soluble sugar

Highlights:

1-  Mustard’s aqueous extract reduced seed germination percentage and plant growth of barley.
2- Mustard’s aqueous extract increased proline and soluble sugars in barley, but it reduced amount of
chlorophyll in this plant.
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