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Table 1. Soil physical and chemical properties of the experimental site.
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Table 2. Most important weeds in the first cut.

8 el Scientific name
Syl S Descurainia Sophia (L.) Webb.
&b eass Sisymbrium irrio L.
ol Rapistrum rugosum (L.) All.
ol Veronica persica Hort.
o g Malcolmia Africana (L.) R.BR.
o= Lolium spp.
SYgy Avena fatua L.
s9e 9> Hordeum murinum Boiss
iy o, Sinapis arvensis L.

e ol Jo,> Chorispora tenella (pall.) DC.
SioS als’ Euclidiun syriacum (L.) R.Br.
Sl e Lamium amplexicaule L.

Slasgs 5 Sl Vicia villosa Roth.
SrS dS Capsella bursa-pastoris (L.) Medicus
UU09R Bromus tectorum L.
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Table 3. Analysis of variance to evaluate the effects of alfalfa and barley intercropping on density (plant
m?) and total biomass (g m~) of the dominant weed in the first cut.

Olr yo (52keo
Mean of square
w15 Sl g e
o o e . el s iS5 . lacile il
3 galio g SRlwase sl T SR ¢ locile J5
S.0.V S8 ranian irio density &b Germander density i i®
df Bitter irio Total weed  Total weed
density density biomass
Sk 3 0.65* 0.14m 0.06" 1.77* 0.38m™
Block
azise o513 1 0.34* 0.49" 1.22% 26.84%* 5.19%*
Alfalfa density
57 o515 ) 5 8.08** 2.82%* 2.76%* 31.22%* 28.96%*
Barley density
AxB 5 0.02™ 0.07™ 0.12™ 0.14ns 0.27ms
> 33 0.17 0.2 0.21 0.44 0.36
Error
(40,0 - 17.82 22.75 22.35 13.24 22.27
CV (%)

ol g2 g azigy o515 blie JITAXB .ail so o pe BB 5525 pas 5 s )0 SO o )d iy ghaw 50 o Soe Dglas 9929 allid oS5 4 NS g s e
= = and ns: Non significant, significant at 5 and 1 % levels, respectively. AxB: interaction of alfalfa and barley density.
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Table 4. Mean comparison of the effects of alfalfa densities on density (plant m2) and total biomass (g m-2)
of dominant weed in the first cut.

axigy pS1y P FOIN (3% 50 gaale JS o515 AIBFT:}J
Alfalfa density Germander density Total weed density denaslit?/
30 0.45a 36.5a 30
45 0.31b 20.8b 45

25505 K085 b ooy i gkl mhas 50 (g0 e Digles wlie By SO JBlas (5lls slae!
Numbers with at least a similar letter are not statistically significant at the level of 5% probability with each other.
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Table 5. Mean comparison of the effects of barley densities on density (plant m) and total biomass (g m~)
of the dominant weed in the first cut.

LS5 ST LS5 ST ol 15
sty U RS ey T g
Barley ‘5_""""_ _ _ CJ"_ _ Germander 2 30 slacile
density Iranian irio Bitter irio density Total weed Total weed biomass
density density density
0 16.75a 8.62a 9.12a 745a 399.36 a

30 587D 412D 4.37b 32.25b 107.13b

60 45b 2.5bc 3.37bc 22.75¢ 62.93 c

90 25¢ 2bc 2¢c 1787 c 34.2d

120 2¢c 2¢c 212¢c 16.75¢ 36.5d

150 1.12d 112¢c 187¢c 8d 11.18¢e

25,05 K085 b ooy i glel mhaes [0 (gl e Digles wlie By SO JBlas (1l slae!
Numbers with at least a similar letter are not statistically significant at the level of 5% probability with each other.
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Table 6. Analysis of variance to evaluate the effects of alfalfa and barley intercropping on percentage of
alfalfa and weeds in the first cut total hay yield (kg ha).

Olapo (ko
Mean of square

o 29bio 6ol amy0 ol o s oolo JS 0,5 os (duoyd) axigy (a0 y3) g (a0 y3) 3y slacale
S.0.v df Total hay yield Alfalfa (%) Barley (%) Weeds (%)
sk 3 1914786.2" 1555 8.97" 1,927
Block
azigy o515 1 2143976.7™ 17.35" 16.28" 67.33"
Alfalfa density
7 Sl 5 25981304 281.25™ 10586.04™ 7454.62"
Barley density
AxB 5 1090810.8"™ 8.83™ 3.2m 7.26™
e 33 1935088.7 3.98 6.38 5.29
Error
(22,) — 14.82 91.81 3.42 14.34
CV (%)
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=2 « and ns: Non significant, significant at 5 and 1 % levels, respectively. AxB: interaction of alfalfa and barley density.
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Table 7. Mean comparison of the effects of alfalfa densities on percentage of alfalfa and weeds in the
first cut total hay yield (kg ha).

axig o515 (Mo y0) azigs (w0)9) 2 slaile
Alfalfa density Alfalfa (%) Weeds (%)
45 10.67 a 14.84 b
30 9.47b 17.21a

Al 500 b as s iy s,k s 58 5yl s Dol alie By G JBlas (sl slacl
Numbers with at least a similar letter are not statistically significant at the level of 5% probability with each other.
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Table 8. Mean comparison of the effects of barley densities on percentage of alfalfa and weeds in the
first cut total hay yield (kg ha?).

S adgle o Slos
¥ oSy - (Sw0,3) azigs (wo)9) 92 (w0y9) 30 soale
Barley density Jol oz Alfalfa (%) Barley (%0) Weed (%)
Total hay yield

0 6013 c 2181 a 0 78.18 a

30 20799 b 10.1b 82.4d 7.49 b

60 8916.9 ab 8.25 bc 87.3¢c 444 c

90 10193.5 ab 7.77cd 89.77 bc 2.44 cd
120 10606.8 a 6.56 cd 91.28 ab 2.14 cd
150 10984 a 5.95d 92.57a 1.46d

Al K0S b s s iy skl zhw ;0 Glo sire Soles alie B> SO Bl (gl slacl
Numbers with at least a similar letter are not statistically significant at the level of 5% probability with each other.
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olize Ko (Glaspie et al., 2011) wals Jgf Jlo
Moline and Robison, 1971; Hansen and Krueger, )
adgle o Slee b33l 55 (1973; Hall et al., 2010
Diles ST 15 1y SYL GlaSTs je amiy Sis
sflas p s loine 5 sm Gilike lagST s
pazmie Jol Jlo adgle S g pom o SCas adgle
2 eSS P oSl S sba () Jgaz) wasls
P e Shs dbgle o Sles (niln 9> LSe
Lk cnl 5l g 0,8 adgi 1) QLS 4o 0,55l OVVYID)

5 4.705.5
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Table 9. Analysis of variance to evaluate the effects of alfalfa and barley intercropping on the second,
third, fourth cuts and total first year hay yield (kg ha™*) and weed biomass (g m) in the second cut.

Olaypo (ko
Mean of square
o ,&Lo.c
0047 Canmny ) J5 o sdos adgle & Slos adgle 5, Sloc JS
g B 45
I sbale Sz oolo o S R S ) e
oS ol 69137 a0 axig Jol Jlw
SOV o P9 e P9 (e Py Pl Total hay
e Weed Total hay “Total hay Total hay yield in first
biomass in yield in yield in third yield in year
second cut second cut cut fourth cut
Sk
3 0.01" 1414380.87™ 36388.88" 171666.66" 6361478.4"™
Block
axigy o515
Alfalfa 1 0.45™ 1334997.18"™ 3100833.33™ 403333.33™ 37659432.8™
density
o oI5
Barley 5 0.97™ 1006525.25" 1245000 783500 135230011.4™
density
AxB 5 0.007" 58660.87" 363333.33™ 19833.33™ 1199393.2"
EU& 33 0.02 615193.26 296388.89 373484.85 4598685.7
rror
(a0 ,) -— 25.88 19 11.86 13.58 9.98
CV (%)
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Lol

==« and ns: Non significant, significant at 5 and 1 % levels, respectively. AxB: interaction of alfalfa and barley density.
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Table 10. Mean comparison of the effects of alfalfa densities on weed biomass (g m-2) in the second cut and
total hay yield (kg ha') in the third cut and first year.

Jol Jle Kis adgle S5 5, 5lac

) i o 32 sbdile 0398 o O ShS adgle o Slos
axig o515 s axig)
Alfalfa density . P’_ f”“ o Total hay yield in first year
Weed biomass in second cut Total hay yield in third cut
45 3.62b 4841.7 a 223718 a
30 5.68 a 4333.3b 20600.3 b
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Numbers with at least a similar letter are not statistically significant at the level of 5% probability with each other.
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Table 11. Mean comparison of the effects of barley densities on weed biomass (g m) in the second cut and
total hay yield (kg ha') in the third cut and first year.
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i e 30 (Bl 03gi Camy; O e )
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Y Y Weed biomass in second cut Total hay leﬁld in third vy Y

0 15.65 a 4275 b 13463 ¢

30 451b 20799 b 20799 b

60 3.15 be 51125a 23983 a

90 2.22 cd 49125 a 23834 a
120 1.44d 4775 ab 23899 a
150 0.95d 4200 b 22983 ab
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Numbers with at least a similar letter are not statistically significant at the level of 5% probability with each other.
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Introduction: Alfalfa (Medicago sativa L.) is the most important forage legume worldwide and, due to its slow
growth in the initial vegetation stages, may become highly infested with weeds (Wilson and Burgener, 2009).
Thus, methods of sowing and alfalfa development have a significant effect on the crop establishment (Booth et
al. 2003). Reliable methods for alfalfa establishment are important for productive and long-lived stands. Sowing
a companion crop with alfalfa can help prevent erosion, reduce weed pressure and provide a forage crop before
the alfalfa is ready for cutting (Tan and Serin, 2004a). A companion crop is a fast growing annual crop that
grows quickly enough to overcome weeds and provides a cash return in the establishment year. The objective of
this study was to investigate the impact of different alfalfa and companion crop densities on alfalfa forage yield
and weed control in establishment year.

Materials and methods: In order to study the effect of a barley (Hordeum vulgare L.) companion crop on
alfalfa weed density and biomass, a field experiment was conducted in 2013-2014 in the research fields of the
Plant Protection Research Institute, Karaj. The experiment was established as randomized complete block design
with a factorial arrangement of treatments and 4 replications. Two factors including, seeding rates of alfalfa at
two levels (30 and 45 kg/ha) and seeding rates of barley at 6 levels (0, 30, 60, 90, 120 and 150 kg /ha) were
considered. Traits measured in this experiment included hay yield, weed density and biomass in the first cut and
hay yield and weed biomass (if any) in second, third and fourth cuts.

Results and discussion: Results showed that increases in alfalfa seeding rates from 30 to 45 kg/ha, significantly
increased annual hay yield (8.6%). Increases of barley companion crop seeding rates also caused a significant
increase in annual hay yield in comparison with pure alfalfa, as greatest hay yield (80.57) was observed in 60 kg
seeding rates. Weed density and biomass of first cut was influenced by additive intercropping treatments of
alfalfa and barley. Use of barley as companion crop, in addition to reducing weed density and biomass,
suppressed alfalfa plant growth and reduced the percentage of alfalfa in the first cut hay yield. Residual effects of
barley were seen in the subsequent cut, so that different densities of barley reduced weed biomass compared to
the control in the second cut. The results of this study showed that use of barley as companion crop can play
significant role in reducing dependence on herbicides and increase forage quality. Based on results from the first
year, the seeding rates of 45 and 60 kg hafor mixed cropping of alfalfa and barley respectively, in addition to
increases forage production, can control weeds effectively.

Conclusion: The results of this study indicate that barley reduced both weed competition and alfalfa growth, but
increased total hay yields in the establishment year. The residual effects of the companion crop on weed
suppression continued in the second cut. In most cases, the 45 kg/ha alfalfa seeding rate was superior. Sowing
the barley at a higher seeding rate of more than 60 kg/ha appeared to depress initial growth of alfalfa in the
seeding year, especially at the first harvest. The results showed that alfalfa can be successfully established with a
companion crop. Based on the first year results and in order to achieve the best result, it is suggested that alfalfa
and the barley companion crop be sown at the 45 and 60 seeding rate respectively.

Keywords: Companion crop, Forage legume, Non-chemical weed control, Weed density
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