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Abstract

The present investigation was carried out in the Weed Biological Control Section at the Biological Control Research
and Studies Centre, Faculty of Agriculture, Damascus University (Syria) to evaluate the inhibitory effects of some weed
species commonly found in wheat species on germination and seedling growth of wheat (Triticum aestivum L.) variety
Chamy,. Aqueous extracts of weeds (Avena sterilis L., Convolvulus arvensis L., Diplotaxis erucoides L. Lolium perenne
L. and Sonchus oleraceus L.) were made from leaf, stem and roots separately at 5, 10, 15, 20, 25% concentrations and
the trail was designed in (CRD) completely randomized design with three replicates.

The results showed that the aqueous extracts of all tested weeds caused inhibitory effects on seed germination,
seedling length and seedling dry weight of wheat, however this effect increased with increasing the concentration of
weed extracts. Leaf extracts had the highest inhibitory effect on studied traits of wheat followed by the stem and root
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extracts, and this clearly indicated the negative effect of weed residues in the field which should be removed before
sowing the next crop.
Keywords: Inhibitory effect, Wheat (Triticum aestivum L.), Germination, Weeds.

Introduction

Weeds are the most severe and widespread biological constraint to crop production and cause invisible damage till
the crop is harvested (Dadar et al.,2014). Weeds are undesirable plants which compete with main crops in the growth
media for nutrients, moisture, space, light and hamper the healthy growth ultimately reducing the growth and yield
both qualitatively and quantitatively. Plant releasing chemical (Allelopathic compounds) into the environment may have
deleterious and beneficial effects on other plants growing in their vicinity (Ghafarbi et al., 2012).

Allelopathic compounds are most commonly found in plant extracts and in plant residues in soil, some are found in live
plant exudates and as volatile gases liberated from leaves and rhizome (Keeley, 1988). Allelochemicals emancipated as
residues, exudates and leachates by many plants from leaves, stems, roots, fruits and seeds reported to interfere with
growth of other plants (Batish et al., 2007, Duke et al., 1999, Asgharipour and Armin, 2010). These chemical products
mainly affect plants at seed emergence and seedling levels (Mohamadi and Rajaie, 2009; Naseem et al., 2009).

The allelopathic potential of several weeds have been studied in the laboratory (Kato-Noguchi et al., 2002). The residues
of the plants (crops and weeds), that remain in the field at the end of the season, may adversely affected the next crops,
Suleiman (2010) mentioned that the residues of leaves of Prosopis farcta affected significantly the wheat seedling
height (19.01 cm) and dry weight (0.26 g) for the treatment of 100 g/1kg soil against the figures of the control, 21.36
cm and 0.65 g, therefore, the present study was undertaken in Weed Biological Control Section in Biological Control
Research and Studies Centre, Fac. Agriculture, Damascus University to determine the influence of aqueous extract of
some weeds on germination and growth of wheat.

Material and Methods

-Botanical material

Very common weed plants in wheat field were selected for the present study namely, wild oat (Avena sterilis L.), field
bind weed (Convolvulus arvensis L.) wall- rocket (Diplotaxis erucoides L.), perennial ryegrass (Lolium perenne L.) and
common sowthistle, Sonchus oleraceus L. Fully grown healthy plant collected from field, and were separated into three
pieces, leaves, stems and roots, roots were washed thoroughly with distilled water and then all parts air dried for 15
days. The dried plant parts were ground separately in a grinder and stored in air tight colored glass bottles. Aqueous
extracts were prepared by soaking 10 gm of air dried weed plant material in 100 ml of distilled water for 24 hrs at room
temperature. Then the extract was filtered using filter paper (Whatman no. 2) the volume of the filtrate made to 100ml
and this considered as stock solution (Dhawan and Narwal, 1994). Stock solution was diluted appropriately with distilled
water to give the final concentration of 5%, 10%, 15%, 20% and 25%. The control treatment, distilled water, was used
to estimate potential germination of seeds.

-Plant material

The seeds of bread wheat (T. aestivum) variety (Cham;,) were obtained from Department of Agronomy, Faculty
of Agriculture, Damascus University (Syria). The plant seeds were sterilized with 15:1 water/bleach (commercial
NaOCl, 10 to 14 % available chlorine) solution for 5 minutes and subsequently washed with distilled water, then
fully dried on blotter paper.

-Seed germination

Plastic plate (30 X 15 cm) were used to study the allelopathic effect of aqueous extract, two layers of folded blotter paper
placed in each Plate above a layer of 5 cm sterilized sand. Paper towels were treated with 0.1% of a fungicide, topsin
70 wp, 5 days before use. Each paper towel was moistened with 20 ml of respective extracts, while the control was
moistened with 20 ml of water. Fifty grains of T. aestivum (Cham,,) were placed uniformly in each plate, and replicated in
triple. Plates were kept in a germinator (25+£3° C, 70% humidity and constantly dark) for 5 days. Germination considered
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when radical emergence = 1 mm). The plates were watered equally once in every 2 days with either concentrations of
aqueous solution of leaf extract or distilled water for the control.

-Seedling growth and dry weight

After 5 days, from germination, the plates moved from the germinator and kept under green house conditions with daily
watering with distilled water. After 30 days, the length of shoots (Seedling height) were measured for every seedling in
each tray and then the mean was calculated for each replicate.

The dry weight of the seedlings was also recorded at same time in the same manner.

-Statistical analysis

The trial was conducted in a complete randomized design (CRD) with three replicates. Germination percentage, seedling
height and seedling dry weight were subject to Statistical analysis after the calculation of the inhibition percentage using
the Abbot formula (Abbot, 1925): = (control — treatment / control) » 100

And then subjected to analysis of variance (two ways ANOVA) at (P< 0.01) using genStat7 program.

Results and Discussion

Concerning the germination rate, seedling height and seedling dry weight of wheat affected by the different extracts,
data demonstrated a significant degree of suppression and a positive response to the increasing concentration (Tables
1-5). There were significant differences between the test treatments and the control. Similar observations were found
by Ballester et al., 1982; Rizvi and Rizvi, 1987; Bansal, 1998; Daniel, 1999; Turk et al., 2005.

1-Allelopathic Effect of Avena sterilis extracts on Grain germination, seedling height

and seedling dry weight.
The data in the Table 1 indicated that the extract from various plant parts of A. sterilis gave a negative significant effect
on germination of wheat seeds, however the leaf extract showed the highest effect on grain germination inhibition
(50.34%) as compared to stem extract (26.44%) and root extract (41.53%). Similar results were noticed for the effect
on seedling height as the leaf extract showed the highest significant effect, followed significantly by the stem and root
extracts.
Regarding the dry weight, the leaf extract also showed significant reduction but it was non significant for stem and root
extracts. Similar results were reported by Suleiman (2010) as the leaves extract of Prosopis farcta affected significantly
on the studied traits compared to other plant parts extracts. Albarni (2012) found that the silver leaf nightshade (Solanum
elaeagnifolium) residues play a negative significant role on wheat germination and seedling height.
The statistical interaction between plant parts extracts and extract concentrations, showed that the highest effect was
for leaf extract at concentration 25% for all studied traits: grain germination, seedling height and seedling dry weight,
followed by stem extracts at concentration 25%.

Table 1. Allelopathic Effect of Avena sterilis extracts on Grain germination, seedling height
and seedling dry weight.

Germination reduction (%)
Sl 1) Leaf Stem Root Mean
5 13.98 417 1.39 6.51F
10 36.35 9.78 8.39 18.17°
15 48.96 30.08 50.32 43.12¢
20 65.70 35.70 62.93 54.78°
25 86.73 52.47 84.60 74.60*
Mean 50.34° 26.44° 41.53°
Variable Extract Conc. ExC
L.S.D . 3.355 4.331 7.502
CV% 8.4
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Seedling height reduction (%)
S (20 Leaf Stem Root Mean
5 15.08 10.71 4.80 10.20°
10 18.35 12.81 9.93 13.70¢P
15 20.93 17.84 16.95 18.578¢
20 25.05 19.29 23.23 22.528
25 69.64 23.11 67.91 53.55%
Mean 29.812 16.75° 24.56°
Variable Extract Conc. ExC
L.S.D . 4.738 6.117 10.594
CV% 19.8
Dry weight reduction (%)
S ) Leaf Stem Root LCELD
5 24.17 13.70 18.24 18.70°
10 53.24 34.26 23.15 36.88°¢
15 58.89 42.13 53.61 51.54"
20 62.04 52.04 60.09 58.068
25 83.70 65 77.69 75.464
Mean 56.412 41.43° 46.56°
Variable Extract Conc. ExC
L.S.D,,, 9.32 12.03 20.83
CV% 19.2

- Similar letters indicate non-significance in the corresponding line or column.

2-Allelopathic Effect of Convolvulus arvensis extracts on seed germination, seedling
height and seedling dry weight.

Leaf extract of C. arvensis showed the highest effect on seeds germination inhibition (31.96 %) as compared to stem
extract (20.84%) and root extract (14.03%) (Table 2). Similar results were noticed for the effect on seedling height as the
leaf extract showed the highest significant effect, followed significantly by the stem and root extract. dry weight results
showed non significant difference between leaves and roots extracts as compared to stem. Similar results of wheat
growth suppression by C. arvensis were recorded by Alam et al., 1996.

Table 2. Allelopathic Effect of Convolvulus arvensis extracts on Grain germination, seedling height and
seedling dry weight.

Germination reduction (%)
S (20 Leaf Stem Root Mean
5 4.21 3.50 0.00 2.57¢
10 19.00 9.15 6.25 11.47°
15 34.50 26.06 15.97 25.51¢
20 40.84 30.27 21.53 30.88°
25 61.26 35.21 26.39 40.95*
Mean 31.96° 20.84° 14.03¢
Variable Extract Conc. EXC
L.S.D,,. 2.860 3.692 6.395
CV% 12.7
The Arab Journal for Arid Environments 9 (1-2) (2-1)9 daladl el 3yl dlntl

17




Seedling height reduction (%)

S () Leaf Stem Root Mean
5 5.28 1.59 3.41 3.43¢
10 8.1 3.18 5.93 5.74¢
15 11.21 5.69 7.83 8.24°¢
20 19.08 8.59 13.78 13.828
25 36.53 16.10 12.51 21.71A

Mean 16.042 7.03° 8.69¢
Variable Extract Conc. EXC
L.S.D,,. 3.803 4910 8.504
CV% 14.8
Dry weight reduction (%)

S {20 Leaf Stem Root ey
5 24.01 10.72 34.73 23.15¢
10 35.20 29.60 51.05 38.62°
15 69.93 56.65 56.18 60.92°¢
20 78.09 64.80 71.94 71.618
25 91.84 73.89 83.69 83.144

Mean 59.812 47.13° 59.522

Variable Extract Conc. EXC

L.s.D,,. 5.211 6.727 11.652
CV% 9.3

- Similar letters indicate non-significance in the corresponding line or column.

Interaction between plant parts extracts and extract concentrations, showed that the highest effect was for leaf extract
at concentration 25% for all grain germination, seedling height only and for seedling dry weight it was for the leaf and
root extracts.

3-Allelopathic Effect of Diplotaxis erucoides extracts on Grain germination, seedling height
and seedling dry weight.

Although the effect of extracts was similar to other weeds extracts but there was no significant differences between the
stem and root extracts. D. erucoides was highly phytotoxic and significantly reduced seed germination and inhibited
seedling growth of wheat, similar findings observed with Fuijii and Hiradate, 2007.

Table 3. Allelopathic Effect of Diplotaxis erucoides extracts on Grain germination, seedling height

and seedling dry weight.

Germination reduction (%)
S, {20 Leaf Stem Root ey
5 30.70 18.55 18.59 22.61E
10 40.69 2213 32.84 31.89°
15 43.55 33.56 34.27 37.13¢
20 57.16 52.13 35.72 48.34°
25 64.99 59.26 55.72 59.994
Mean 47.427 37.13° 35.43°
Variable Extract Conc. EXC
L.S.D,,. 2.288 2.954 5.116
CV% 5.7
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Seedling height reduction (%)
S (20 Leaf Stem Root Mean
5 29.46 21.09 21.06 23.87°
10 49.61 29.34 29.10 36.02¢
15 56.99 32.42 36.47 41.96°
20 67.54 37.36 41.41 48.77°
25 78.05 46.03 49.87 57.98~
Mean 56.332 33.25° 35.58°
Variable Extract Conc. EX*C
L.S.D. (0.01) 4.771 6.160 10.669
CV% 11.3 |
Dry weight reduction (%)
S 20 Leaf Stem Root LCETL
5 21.53 9.36 9.62 13.50°
10 35.12 14.45 23.07 24.21°¢
15 44.72 32.29 36.89 37.978
20 49.31 43.06 38.50 43.62°
25 62.03 53.32 53.96 56.44*
Mean 42.54° 30.50° 32.41°
Variable Extract Conc. EXC
L.S.D,,. 6.87 8.87 15.36
CV% 19.4

- Similar letters indicate non-significance in the corresponding line or column

Interaction resulted cleared that the leaf extracts were superior for all studied traits.

4-Allelopathic Effect of Lolium perenne extracts on Grain germination, seedling height and
seedling dry weight.

The leaf extract of L. perenne has the highest negative effects (72.61%) on the germination rate and seedling dry
weight among all studied weeds, as the mean inhibition germination rate was 72.61% and seedling dry weight 64% with
leaf extracts (Table 4). Lehoczky et al., 2011 proved the negative effect of Lolium perenne on wheat seedling.

Table 4. Allelopathic Effect of Lolium perenne extracts on Grain germination, seedling height

and seedling dry weight.

Germination reduction(%)
S ({20 Leaf Stem Root LELL
5 28.73 15.58 7.66 17.32F
10 68.71 53.12 14.70 45.51°
15 77.32 62.41 18.65 52.79¢
20 93.77 73.33 25.68 64.26"
25 94.51 93.77 31.95 73.41~
Mean 72.612 59.64" 19.73¢
Variable Extract Conc. EXC
L.S.D 2.520 3.254 5.636
CV% 4.9
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Seedling height reduction (%)
S () Leaf Stem Root Mean
5 30.50 26.52 4.09 20.37¢
10 49.47 44.35 5.24 33.02°
15 58.75 55.69 17.42 43.95¢
20 69.76 63.93 25.12 52.94°¢
25 78.58 78.58 35.12 64.09
Mean 57.412 53.81° 17.40¢
Variable Extract Conc. EXC
L.S.D,,. 2.816 3.636 6.297
CV% 6.5
Dry weight reduction (%)
S {20 Leaf Stem Root ey
5 27.38 14.99 5.10 15.82¢
10 41.35 22.72 13.65 25.91°
15 64.38 43.31 23.31 43.67°¢
20 93.44 58.08 27.38 59.638
25 93.44 93.44 38.54 75.14*
Mean 64.002 46.51° 21.60¢
Variable Extract Conc. EXC
L.Ss.D,,. 7.35 9.49 16.43
CV% 16.5

- Similar letters indicate non-significance in the corresponding line or column

The interaction analysis showed the superiority of leaf and stem extracts of L. perenne on the studied characters as
compared to root extracts.

5-Allelopathic Effect of Sonchus oleraceus extracts on seed germination, seedling height
and seedling dry weight.

Similar behavior was observed for the S. oleraceus inhibitory effect on wheat characters, the germination reduced
significantly with leaf extracts (51%) followed by stem extracts 20.56% and then the root extract (31.36), the seedling height
affected in same manner, but for the dry weight there was non significance difference between stem and root extract effect.
Decomposing Rumex obtusifolius leaves and their extracts were most toxic for germination and root growth of several
grass weeds species, Lolium perenne L., Poa pratensis L. and Dactylis glomerata L. (Carral et al., 1988).

Table 5. Allelopathic Effect of Sonchus oleraceus extracts on Grain germination, seedling height

and seedling dry weight.

Germination reduction (%)
S, {20 Leaf Stem Root ey
5 16.88 1.77 6.84 8.50F
10 34.17 1.79 18.01 17.99°
15 54.69 3.55 30.91 29.72°¢
20 71.20 34.98 40.99 49.06°
25 78.04 60.73 60.05 66.27A
Mean 51.002 20.56° 31.36¢
Variable Extract Conc. EXC
L.S.D,,. 2.660 3.434 5.947
CV% 7.7
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Seedling height reduction (%)
S (20 Leaf Stem Root Mean
5 17.73 4.80 4.21 8.91F
10 21.32 22.31 718 16.94°
15 44.83 27.37 11.36 27.85°¢
20 54.23 34.61 27.66 38.838
25 77.66 42.46 40.96 53.69*
Mean 43.15° 26.31° 18.27¢
Variable Extract Conc. EXC
L.S.D,,. 3.243 4.186 7.251
CV% 11.0
Dry weight reduction (%)
S 20 Leaf Stem Root LCET
5 37.01 28.81 19.43 28.42°
10 49.92 39.80 39.73 43.15¢
15 56.29 51.43 47.92 51.888
20 66.08 56.29 57.80 60.06~
25 70.93 60.98 64.41 65.444
Mean 56.05° 47.46° 45.86"
Variable Extract Conc. EXC
L.S.D 5.125 6.617 11.461
CV% 10.2

- Similar letters indicate non-significance in the corresponding line or column

The interaction analysis for the dry weight showed that the effect of the concentration of 20 % was non significant with the
25% concentration, and this indicate the worst effect of this weeds among the studied ones.

conclusion

In conclusion, plant residues remain in the field after the harvest may play an important role of inhibition of the proceeding
crop seed germination and seedling growth. In addition, the allelochemicals are an important defense for certain plants
against the interference of other plants of the same or different species, which can affect their growth and development
(Albarni et al., 2012 and Uremis et al., 2009) and this phenomenon could be utilized to control unwanted plants. We
suggest to intensify the researches for the negative and positive effect of the plant residues in soil.
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