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Table 1. Results of soil physical and chemical characteristics for experiment cite
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Silt- 40 24 36 312.46 5.53 538 0.26 7.53 1.81
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Table 2. Relative density (percentage) of weeds in chickpea affected by sunflower residue levels at different sampling

stages
(ks 5o ﬁ;fsl-.eﬂ‘o'é;i!w' s‘e.ue_l)‘-‘“ S a5 oslgils 502 le digS ol
Sunflower residue level (kg.ha™) Life cycle Family Weed species name

2500 1875 1250 625 0

SIo paiged Jol al> 5o
The first sampling stage

5000 2727 2632 2500 1774 PG* Poaceae 5ol 3o losl
Cyperus rotundus

| S
- - - - 8.06 PB Convolvulaceae ST ST
Convolvulus arvensis
oat.....l\ U’”B)';’ CL\
- 9.09 5.26 - 6.45 AB Amaranthaceae
Amaranthus retroflexus
- - 10.53 - 4.84 AB Brassicaceae &b sS>
Sisymbrium irio
Sl ol po
16.67 27.27 21.05 21.43 12.90 AG Poaceae
Alopecurus myosuroides
3333 1818 1579 1071 9.68 AB Ranunculaceae L2 0
Delphinium syncarpum
. 39 PN
- 9.09 - 7.14 6.45 AB Chenopodiaceae
Chenopodium album
- 9.09 1579  17.86  16.13 AG Poaceac 9.5
Echinochloa crus-galli
- - - 7.14 6.45 AB Fumariaceae 2fels
Fumaria officinalis
- - - 7.14 11.29 AB Caryophyllaceae e
Stellaria media
- - 5.26 3.57 - AB Polygonaceae = m
Polygonum aviculare
The second sampling stage Gl digas pgd Al e
HIVS] Lol
33.33 18.18 15.79 14.29 9.68 PG Poaceae o8l b by
Cyperus rotundus
- - 5.26 10.71 8.06 AG Poaceac S99
Echinochloa crus-galli
Sl ol po
- 18.18 10.53 17.86 6.45 AG Poaceae
Alopecurus myosuroides
1667 909 526 7.4 484 AG Poaceae Sz e
Digitaria sangunalis
- - - 3.57 6.45 AB Amaranthaceae 2l g g6
Amaranthus blitoides
- - - - 3.23 AB Brassicaceae &b st
Sisymbrium irio
ol g2 26
- - 5.26 3.57 4.84 AB Solanaceae
Solanum nigrum
- - 5.26 3.57 3.23 AB Portulacaceae ©s
Portulaca oleracea
| S
- - - 7.14 3.23 PB Convolvulaceae SOTE ST
Convolvulus arvensis
. 3% PN
- 9.09 5.26 3.57 1.61 AB Chenopodiaceae
Chenopodium album
- - - - 3.23 AB Amaranthaceae 23bl > b

Amaranthus retroflexus
AB 5 i ISy cAGS Kb Al PG S 5 b Al wim PB Sy g alluois
* PB: Perennial broad Leaves, PG: Perennial grasses, AG: Annual grasses and AB: Annual broad Leaves
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Table 3. Analysis of variance (mean of squares) for sunflower residue levels on flora criteria of weeds at different
sampling stages

P9 oPle g9 p2Lle 009 Com 3 o1y
Shannon- Wiener index Dry weight Density soliT azy0 Ol &b
p9o AJ.'»,» Jg‘ 4.L'>}a £9S 4.19}0 Jg‘ 4.L'>}a P9 4.19}0 Jg‘ 4.L‘>}a df S.0.V
Second stage  First stage  Second stage  First stage  Second stage  First stage
0.006™ 0.023" 38.83™ 80.35™ 114.86™ 396.43° 3 ")SJ .
Replication
0.384™ 0.30" 1441323 17585917 4517.99™  14493.71" 4 e
Treatment
Uas
0.004 0.004 46.03 71.18 48.67 98.92 23
Error
. . . . - - 29 F
Total
13.84 11.92 11.54 9.27 16.25 13.72 ) et ey

CV (%)

Qo0 S g g Jloil mda 5o jlo dme g lo sime juf saiasLid o Sy sk g % S

ns, * and ** are non-significant and significant at 5 and 1 probability levels, respectively.
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Fig. 1. Effect of sunflower residue levels on (A) density and (B) dry weight of weeds at two sampling stages
P/ 0) adl oo (5l cme Sglas GlyIs LSD yge3] Lulul (IS 5o 30 ciglitie By > (6l (sloKilee
Means with different letters for each figure have significant difference according to LSDsy,.
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Fig. 2. Effect of sunflower residue levels on Shannon-Wiener index of weeds at two sampling stages
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Means with different letters for each figure have significant difference according to LSDsq,.
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Table 4. Analysis of variance (mean of squares) for sunflower residue impact on growth criteria, yield components and

yield of chickpea
. L L M gl alold .
S ySdos S ySlos Yoo 039 s sl Sl L olaws ‘-"J’ adlw glas, > ot
ails SR ails Seed e = i:’ @h...;d) e sl Ol g
Seed Biological 100-seed number Pod Branch di tlrSt pto th Height of daf S OV
yield yield weight number number 1stance 10 the main stem o
soil surface
0.277™ 10.857™ 0.648™ 0.195™ 0.357™ 0.029™ 0.015™ 1.95™ 3 ")SJ
Replication
363277 2776.6597 4292 37437 4286 4.18" 1.22" 237.96" 4 et
Treatment
1.291 3.95 0.256 0.318 0.236 0.062 0.004 0.591 12 >
Error
- - - - - - - 19
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Introduction

Weeds deprive the crop plants from limited available nutrients, space, light, and moisture. Hence, the
physiological activities and growth of crops are negatively affected in the presence of weeds. Ultimately,
poor crop productivity is the result of weed-crop competition. Allelopathy is primarily based on the ability of
certain plant species to produce secondary chemical compounds, which exert some sorts of biological effects
on other organisms (Waller, 2004). It is biochemical interaction between individuals and ecological
communities systems. Allelopathic compounds are released into the soil through root exudation, leaching by
dews and rains, volatilization and decaying different plant tissues in soil (Rice, 1984). The transport of
allelochemicals to target weed species is facilitated by microorganisms. Allelochemicals also, promote the
activities of soil microbes, which pose a positive effect on crop plants. In many cases, these compounds
inhibit the germination or growth of neighboring plants (Ebana et al., 1981) and affect plant populations
(Chase et al., 1991).

Sunflower contains water-soluble allelochemicals that inhibit the germination and growth of other
species (Sadeghi er al, 2010), and could be used in weed management programs. Orooji et al. (2008)
evaluated allelopathic potential of sunflower on redroot pigweed and common lambsquarter in the laboratory
and greenhouse experiments. Ashrafi et al. (2008b) studied the allelopathic effects of sunflower on
germination and growth of wild barley.

Chickpea (Cicer arietinum L.) is the third most important legume worldwide. It is predominantly grown
as a post-rainy season crop on conserved soil moisture and experiences progressive terminal drought stress
with varying intensity. Chickpea is a weak competitor against weeds and availability of post-emergence
herbicides particularly against broad-leaf weeds is limited (Solh & Palk, 1990).

Materials and Methods

In order to study the effect of sunflower residue levels on population, density, dry weight and diversity
of weeds and yield components, biological yield and grain yield of chickpea (Cicer arietinum L.), an
experiment was performed based on a randomized complete block design with four replications at the
Agricultural Research Station, Ferdowsi University of Mashhad, Mashhad during 2013. Treatments included
application of zero, 625, 1250, 1875 and 2500 kg.ha™ sunflower residues. Traits such as density, dry weight
and Shannon- Wlener dlver51ty index of weeds at two sampling stages, height of main stem, distance of first
pod to soil surface, number of branches, pods and 100-seed weight, biological yield and grain yield of
chickpea were measured.

Results and Discussion

The results indicated that 14 weed species belong to 10 families were observed at two sampling stages.
Poaceae was the most dominant family amongst these. The effect of sunflower residue levels was significant
(p<0.01) on weed density and dry weight and Shannon-Wiener diversity index at two sampling stages.
Increasing the residue level considerably declined the density and dry weight of weeds. At the first and
second sampling stages, the lowest Shannon-Wiener index was recorded at 2500 kg sunflower residue ha™
with 0.2 and 0.03, respectively. Moreover, growth characteristics, yield components and yield of chickpea
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were significantly affected by sunflower residue levels (p<0.01). The maximum biological yield and grain
yield were observed in 2500 kg.ha™' sunflower residue with 237.9 and 97.2 kg.ha™, respectively. It seems that
the application of increased residue levels of sunflower through decreasing weed growth and improvement of
soil characteristics has resulted in an enhanced growth and yield of chickpea. So, in order to achieve the
principles of sustainable agriculture, the application of sunflower residues could be considered for weed
control and yield enhancement of chickpea as an important and valuable legume.

Conclusions

Allelopathic crops express their allelopathic activity through exudation of allelochemicals. Growing
allelopathic crop may become an important way to suppress weeds, especially So the use of allelopathic
plant residues as mulches are important ways that can be practiced for economical, environment friendly
weed management in agricultural systems. The allelopathic potential of crops is desired to be strengthened
using conventional and modern plant breeding techniques.

Key words: Allelophaty, Chickpea, Shannon-Wiener index, Soil characteristics improvement, Sustainable
agriculture
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