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Table 1. Analysis of variance of weed population characteristics as affected by trial treatments
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Table 2. Mean comparison for weed population characteristics as affected by trial treatments

dle 5 oloas I i 39 ok oS ol Siad 039 (55 yirtg, Ol ot . 039
Ll il i sladile Number of narrow o st Number of B df f
Treatments Total weed Total weed leaf Narrow leaf broad leaf rv?/Ze dsa
density dry weight weeds (plant/m?) weeds dry weedsz dry weidht
(plant/m?) (g/m?) weight (g/m?) (plant/m?) %’g /ng’
T1 81.5de 100 de 4575 ¢ 4942 ¢ 35.75 de 50.61 ef
T2 0g 0g of of 0g 0g
T3 53.25 ef 67.74 ef 30.25d 32.37d 23 ef 35.37f
T4 1413 b 162.2 b 74b 76.81b 67.25b 85.39 bc
T5 93cd 113.7d 515¢ 5329 ¢ 415cd 60.42 de
T6 0g 0g of of 0g 0g
T7 42.25f 49.35f 23.75 de 20.6 de 185f 28.75f
T8 1433 b 187.2b 735b 88.64 b 69.75 b 98.51b
T9 184 a 239.1a 91.25a 1145a 92.75a 1247 a
T10 0g 0g of of 0g 0g
T11 40f 50.62 f 15 ef 14.38 ef 25 ef 36.24 f
T12 115.5bc 126.8 cd 60.25 bc 5134c¢c 55.25 be 75.49 cd

Dl sed (6l e Sglds (glls dopd iy g 4 LSD ysesl bl 3 S e B G JBlas glls sla i Siloe gt p2 50
Means within each column followed by the same letter are not different at 5% level according to least significance difference (LSD) test.
2 ) Sy azdb el o0 L (ullys iy 5 i Siile + Sigl sl glgel T3 ((Jabplod) oy + Sidgol sl glgel T2 e poss + (D50l8) Sl 2l sl 1
+ Siparl gy T7 (azrg + Sl g o 6 g pae + Sty g yue T5 (LS 50,2V oudanog 550 b ulljsly i + Segul 2l 2lsel T4 (LS
399 L ellyshy 5 iScale T ¢ fadolos o2y T10 copazrg pac T cosdiaogi 590 b oyl ol i (a5 ile + Sirosl g ,0um T8 cadly 1als 590 b (plljslay 5 S ale

AL alS a0 b opdlyslay 5 aScale (T12 woaliaiogs
T1: ultrasonic waves (ultrasound) + no weeding, T2: ultrasonic waves + weeding (all season), T3: ultrasonic waves + reduced herbicide dose
(trifluralin 1 L.hal), T4: ultrasonic waves + the recommended herbicide dose (2 L.ha™), T5: hydro-priming + no weeding, T6: hydro-priming +
weeding, T7: hydro-priming + reduced herbicide dose, T8: hydro-priming + recommended herbicide dose, T9: no weeding, T10: weeding (all
season), T11: recommended herbicide dose, T12: reduced herbicide dose.
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Table 3. Analysis of variance for yield and yield components of cowpea as affected by trial treatments

Mean of Squares

layo (ko
mEES SR sl sl slaw L
Source of Degrees of ailows (39 . . N
variation freedom aigeyd Y 100-seed ails 9 55os S 3elgn O 5 cadls
Number of Num_ber of weight Grain yield Biological yield Havest inaex
pod in plant seed in pod
)‘_)55 _ 3 2.806 1.076 13.857 12458.28 97719.59 1.478
Replication
e 11 14.356 ** 2.203 ns 38.456 ** 1200965.78 ** 5910169.94 ** 52.313 *
Treatment
EUQ} 33 0.533 1.137 1.438 93380.92 125912.34 19.938
rror
Dl sk o 8.38 15.28 6.03 15.82 6.14 13.59
C.V (%)

ns, * and **: Non significant and significant P<0.05 and P< 0.01, respectively
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Table 4. Mean comparison for yield and some of yield components of cowpea as affected by trial treatments

b Lo &g y0 SHME Slass Aldao ;39 &l 5, Sloc Siglgm o Slos bl p L
Treatments  Number of pod in plant  100-seed weight (g)  Grain yield (kg.hY)  Biological yield (kg.h™)  Harvest index (%)
T1 8.25 ef 18.28 ef 1746.5 de 5396.6 e 32.42 bed
T2 10.5 bc 25.28 a 2751 a 79459 a 34.58 abc
T3 9.75 bed 2142¢ 2239 bc 6077.9d 36.77 ab
T4 6.25h 16.24 g 1264.2 fg 43936 f 28.36 cd
T5 7.75fg 18.1 ef 1734.6 de 5280.8 e 32.9 bed
T6 10.75b 23.33b 2300.8 bc 7301.6 b 31.55 bed
T7 9.25 de 19.48 de 2288.9 bc 6351.7 cd 35.96 ab
T8 6.75gh 17.03 fg 1382.5 efg 4686.9 29.15cd
T9 6h 16.17 g 1044.3 g 3792.3¢g 27.25d
T10 9.5cd 20.53 cd 2108.6 cd 6118.1d 34.37 abc
Ti1 12a 24.24 ab 2676.1 ab 6752.3¢ 39.54a
T12 7.75fg 18.45 ef 1649 ef 52253 ¢ 31.57 bed

Dl e (5,0 sire Dol ghyls wo e iy mhaws ;3 LSD (yge] Lulul 55 S e By G JBlaz slls slap Sl (g o 40
Means within each column followed by the same letter are not at 5% level according to least significance difference (LSD) test.
5 i S 4zl LS 50 L cnllyg lis 5 S il + gl 2yl laal T3 o adplad) g + gl gl lgal T2 s e + (S0l) Sl gl lsal iT1
+ sl gy0p (T7 g+ Sanl 9,08 16 (g poe + Sionl g 0 (T (LS j0 2 V) calianogs 90 b ol eliy 5+ Sigul sl zlgel ;T4 (LS

595 L ollyslis 5 25 Gale TLL o fadplos (g TLO cpamg poie TO woniidpogd 90 b opdlyslis 3 (25 Gile + Koyl g oum T8 il als 590 L ol ol 5 S ale

AL zals a0 b opdlyglay 5 2Sale (T12 wonbdaioys

T1: ultrasonic waves (ultrasound) + no weeding, T2: ultrasonic waves + weeding (all season), T3: ultrasonic waves + reduced herbicide dose
(trifluralin 1 L.hal), T4: ultrasonic waves + the recommended herbicide dose (2 L.ha), T5: hydro-priming + no weeding, T6: hydro-priming +
weeding, T7: hydro-priming + reduced herbicide dose, T8: hydro-priming + recommended herbicide dose, T9: no weeding, T10: weeding (all

season), T11: recommended herbicide dose, T12: reduced herbicide dose.
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Introduction
The mechanism of seed priming is to initiate the repairing system for membrane and the metabolic

preparation for germination through controlling water absorption rate of seed. As a result, the germination
capability and resistance to unfavorable conditions of seed can be promoted obviously. Ultrasound is defined
as acoustic waves at frequencies greater than 20 kHz that can be an effective method of improve germination
and growth characteristics of plants. Mirshekari et al. (2013) found that treating common narrow seeds with
ultrasonic irradiation increases its germination and primary growth. There is no knowledge about the effect
of ultrasonic waves and seed priming on plant competition with weeds. Thus, the objective of this research
was to study the effect of ultrasonic waves and seed priming on yield and yield components of cowpea
(Vigna sinensis L.) in competition with weeds.

Materials and Methods
Experiment was conducted at the research field of Shahrood University of Technology (latitude of 36°

25 'N and longitude of 54° 57' E with an elevation of 1345 m) as randomized complete block design with
four replications in during the growing season of 2013-2014. Treatments included; ultrasonic waves
(ultrasound) + no weeding, ultrasonic waves + weeding (all season), ultrasonic waves + reduced herbicide
dose (trifluralin 1 L.ha), ultrasonic waves + the recommended herbicide dose (2 L.ha™), hydro-priming + no
weeding, hydro-priming + weeding, hydro-priming + reduced herbicide dose, hydro-priming +
recommended herbicide dose, no weeding, weeding (all season), recommended herbicide dose, and reduced
herbicide dose. In hydro-priming treatment, seeds were treated with water before sowing for 7 hours. Also
for ultrasonic treatment, the seeds before sonication (for 6 minutes) treated with water for 7 hour. Trifluralin
used in recommended dose (2 L.ha*) and reduced herbicide dose (1 L.ha), therefore immediate mixed with
soil before planting. Statistical analyses of data were performed with statistical software MSTATC.
Significant differences between means refer to the probability level of 0.05 by LSD test.

Results and Discussion
The results showed that all treatments decreased significantly biomass and density of weeds in

comparison to control (no weeding). No significant difference was observed in density and shoot biomass of
weeds between the application of hydro-priming + trifluralin 1 L.ha and ultrasonic waves + trifluralin 1
L.ha* with trifluralin 2 L.ha! treatment. Hydro-priming + reduced herbicide dose and ultrasonic waves +
reduced herbicide dose treatments decreased total weed biomass by 61 and 46.5% in comparison to using
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reduced herbicide dose treatment. In this regard Abbasdokht et al (2012) reported that density and shoot
biomass of weeds was similar between reduced herbicide dose (Nicosulfuron 40 g.a.i. ha') + hydro priming
and recommended herbicide dose (Nicosulfuron 80 g.a.i. ha). During priming, seeds are partially hydrated
so that pre-germinative metabolic activities proceed, while radicle protrusion is prevented, then are dried
back to the original moisture level (McDonald, 2000). Ghassemi-Golezani et al, (2008) suggested
hydropriming as a simple and effective method for improving seed germination and seedling emergence of
lentil in the field. Also the results indicated that the combined use of ultrasonic waves + weeding (all season)
treatment increased grain and biological yield by 62 and 52.3 percent in comparison to control (no weeding)
treatment respectively. Rajabian (2013) reported that seed pretreatment of corn by ultrasonic waves
increased the grain and biologic yield in comparison to control significantly. The results indicated that no
significant difference was observed in grain yield between the application of hydro-priming + trifluralin 1
L.ha! and ultrasonic waves + trifluralin 1 L.ha™* in comparison to trifluralin 2 L.ha* and weeding (all season)
treatments. Whereas, sowing pretreated seeds by ultrasonic waves and hydro-priming in soil containing
recommended trifluralin dose decreased the investigated traits in comparison to application of pre-treatments
alone and recommended herbicide dose. In this regard, Moradbeygi and Khara (2011) observed a significant
reduction due to increased trifluralin concentrations on root and shoot length and dry weight of sunflower
plants. Based on Yaldagard et al, (2008), one of the possible explanations could be that the mechanical
effects of ultra-sonication produced numerous small holes in the coating and after steeping in the water a
significant rise in seedling moisture resulted. It has been suggested that the sonication process accelerates the
imbibition of water through the pericarp. Sonication may create or enlarge fissures in the protective coating
surrounding the seed and pericarp. The superiority of sonication may be due to a higher holding capacity and
higher porosity, which increase oxygen availability. Generally it seems that pre-treatment of cowpea seeds
by hydro-priming and ultrasonic waves can increase competitiveness of bean plant with weeds through
increasing crop growth rate. The results showed that proper combination of trifluralin herbicide along with
seed priming could be used to control the weeds in the bean and obtain seed yield comparable with weed-
free conditions.

Conclusion
Both hydro-priming and ultrasonic waves had the effects on accelerating germination and improving

competitive ability of bean plant. Hydro- or ultrasonic waves priming showed better plant growth than that
without priming treatment when exposed to competition conditions. Pretreated seeds in combination to low
herbicide dose had the best effects on the weed suppression and increasing crop yield. Based on our results,
priming and sonication of seeds in combination with reduced dose of herbicide can be an effective method of
weeds control and increase crop yield and also reduce herbicide consumption.
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