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Table 1. Soil physical and chemical analysis of the study location.
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308 5375 155 2025 0.06 0.44 2.68
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Table 2. Weeds observed in the farm of Mentha piperita.

e el ole ol + SN a5 S gt yruo
Persian name Scientific name Family Life cycle Photosynthetic pathway
o8 Ay, ug,Sgls Amaranthus Amaranthaceae b C4
Red root pigweed retroflexus L. Annual
o sk Chenopodium album Chenopodiaceae o S C3
Common lambsquarters Annual
sl o Sy Convolvulus arvensis Convolvulaceae Al C3
Bindweed L. Perennial
Ju obyels Anchusa italica Retz Boraginaceae b S C3
Garden anchusa Annual
g cale Salsola kali Chenopodiaceae o C3
Common saltwort Annual
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Table 3. Analysis of variance of the effects of cover crops management on dry weight and density of
redroot pigweed.

ey o (ko
Mean of squares
S 09 w1y
Dry weight Density
PR diged (6,18 5 diged Aiged diged Sl 5 diged 10 2 diged
et e ool Jo el £3° e lon  Jol ilex P9 Pow
SHCAY df First Second Third First Second Third
sampling sampling sampling  sampling sampling sampling
)‘_)ﬁ i 2 0.03" 1948.6" 0.042m 0.003™ 0.168™ 0.04"
Replication
et 5 0.02" 275.2™ 0.003m™ 0.008™ 0.022m 0.01ms
Cover crop
S 057 3 1.15™ 249850.08™ 2.23™ 0.455™ 1.038™ 1.24™
Management
X | s 5; oL:f
Sane P9y 15 0.014" 242.07™ 0.018™ 0.003" 0.011" 0.006"
Cover crop x
management
Lo
46 0.011 399.43 0.033 0.005 0.018 0.015
Error
el oy - 9.12 46.40 15.28 6.74 1257 12.03
C.V. (%)

ao)0) 50 Jloixl mhaw )5 jlo gime g o e pnd oS5 4 M g

# NS
i

ns,* and ** represent non-significant and significant at the 5% and 1 probability levels, respectively.
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Table 4. Mean comparison of dry weight and density of Red root pigweed in sampling stages
influenced by the management of cover crop residue.

LS (339 S
Dry weight (g/plant) Density (no)
Aigos g0l 13 33 digod 13 33 digod L. 15 39 digod
903 o3 Goloy aigad  (gl0p digad 31351 digad &olo 5 Aigai
Jolsslor  pedsylon o Js! P po
First Second Third First . Third
A . . - Second sampling .
sampling  sampling sampling sampling sampling
RS GheSls
Undercutting ~ 60.96 b 25.68b 23.86b 1534 ¢ 85.00 b 456b
mulch
o) oS>
o (G 41.60 bc 27.32b 17.40b 25.06 b 79.17b 4.34b
Heading living
mulch
b hgeS s ol
Applying 27.72c 2430 b 20.80b 1116 ¢ 68 b 9.00b
mulch with
herbicide
O9) Sald
G e (s
’ Control 80.44 a 97.12 a 106.0 a 45.02 a 104.21 a 723la
(without
weeding)
J.\)Lb R L ‘5)L)st.a tes] \5)....4 LngdP L L:mei»l.:.c
The means with similar letters did not show significant differences.
a
30 -
- ab b
3% 25 ﬁ;&;. e b
~ II = 'l'"lll
5 b b ! St
”3 = 20 - / i / b y I
o= i th &
S 15 i / i / o
2 '® ! ] ]
. = / ﬂ:' / iy / !
L3S 10 / i o / i
30 /3:-: / ) /;5::
~ 5 . |'I:I : |: [ W
7 / i / i e
O T T T T T 1
oyl poS o5l 57 ol 5= ol sbsly osallsly ol S
Winter wheat  Winter barley Spring barley Winter rey 05l 9> Spring wheat
iy oS g8 Winter rey +
- Winter barley
Cover crop

+J3l 6010 diged 35 w93 EU SbS (339 3 (eigy oLS £58 il (raSileo dummliio -) JSCB
Fig. 1- Mean comparison of dry weight of Red root pigweed in the first sampling for different cover crops.
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Table 5. Analysis of variance of the effects of cover crops management on dry weight and density of
common lambsquarters.

Slapo (&ibeo
Mean of squares
S 039 w15
Dry weight Density
Gl dged gyl pdigel (Gl aign  Gyldpdige  (GHlop diged (50 diged
Jy! F3e P Jo! F3e Py
First Second Third First Second Third
sampling sampling sampling sampling sampling sampling

)‘_)ﬁ . 2 0.001" 0.002" 0.085* 0.009" 0.18** 0.13**
Replication

i oS 5 0.009" 0.014" 0.015" 0.01" 0.01™ 0.04"
Cover crop

Sk 057 3 0.8** 2.16** 2.226** 1.61** 1.28** 1.35%*
Management

0978 X s 5.. éL_:f

Sanae 15 0.002" 0.02" 0.014" 0.008" 0.01™ 0.01"
Cover crop x
management

s
46 0.008 0.021 0.018 0.014 0.02 0.01"
Error
St o2 - 3.80 1254 11.05 9.64 1336 11.19
C.V. (%)

)oY 90 Jlaisl mlaw )8 Iy gixe g s gimeud S5 4 P g

ns

s> and ** represent non-significant and significant at the 5% and 1 probability levels, respectively.
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Table 6. Mean comparison of dry weight and density of Common lambsquarters in sampling stages as
influenced by the management of cover crop residue.

i 09 w1y
Dry weight (g m? Density (No m?)
Goloy digad  gilopdiged  glopdiged  (gilopaigal (goloydigai ()l diged
Jol p9° Py NE p9o o
First Second Third First Second Third
sampling sampling sampling sampling sampling sampling
d “’“’Sl’ 1460 b 32.28b 21.00c 58.61 b 11.14b 13b
Undercutting mulch
o iy oy B g a 1226 ¢ 22,60 ¢ 33.00¢ 21b 7b
Heading living mulch
dile b S ol
S 14.92b 29.86 b 34.06 b 43.00 be 17b 12b
Applying mulch with
herbicide
dle g (5) dals
G 66.02 a 114.80 a 83.70 a 75.00 a 9la 110a
Control (without
weeding)

) e b (s se BT S ie led > L alain Sl
The means with similar letters did not show significant differences.
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Table 7. Analysis of variance of the effects of cover crops management on dry weight and density of

bindweed.
Slay o (SSleo
Mean of squares
S 3 w15
Dry weight Density
Gy diged  (Gylop diged  (Glopdiged  (glopdiged  (Glop diged  (g)lo diged
Jsl £30 po Jy! f90 po
First Second Third First Second Third
sampling sampling sampling sampling sampling Sampling
".’ﬁ . 2 0.107™ 0.1 0.077™ 0.149™ 0.087™ 0.063™
Replication
i oS 5 0.008" 0.009" 0.014" 0.006" 0.007™ 0.016"
Cover crop
S B9 3 0.027* 0.07" 0.202" 0.054™ 0.07" 0.14™
Management
Py X (g ok
e 15 0.003" 0.009" 0.01m 0.002m 0.007™ 0.008"
Cover crop x
management
Lo
46 0.008 0.013 0.012 0.012 0.013 0.009
Error
CH VR FUT _ 12.01 14.88 13.09 14.58 15.02 12.29
C.V. (%)

ao,8) 50 Jluisl mha )0 o pme g o Girnapud i 5 4 ¥ g
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<

ns,* and ** represent non-significant and significant at the 5 and 1% probability levels, respectively.
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Table 8. Mean comparison of dry weight and density of bindweed in sampling stages as influenced by
the management of cover crop residue.

i 53 oS5
Dry weight (g m?) Density (No m?)

Golop diged  Glopdiged  Gylopdigel  (gylop gl Gyl digel (gl dige

Jd! £99 Po Js £9° Pg
First Second Third First Second Third
sampling sampling sampling sampling sampling sampling
2 Sl 16.11 be 1842b 2242 b 443b 8.13b 9.27b

Undercutting mulch
oy 0N S
s 15.14 ¢ 12.04b 17.10b 3.52b 8.53 b 7.34b
Heading living mulch
e b g S ol

= 19.61 b 19.81b 25.94 b 414 b 9.24b 12.46 a
Applying mulch with
herbicide
chle ey (o) Salds

G 23.67a 28.02a 4340 a 8.18a 13.16 a 19.72 a
Control (without

weeding)

505 o b (5l gime B S i slack > b o loeSile
The means with similar letters did not show significant differences.
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Fig. 2- Mean comparison of density of bindweed in the third sampling as influenced by cover crops.
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Table 9. Analysis of variance of the effects of cover crops management on peppermint.

Slaspo (a8Sbo
Mean of squares
Ol i’ 29bio T Az, aBlw Job o8 sLasLi jled S SiS yjy Sy g oSles
S.0.vV df Stem length Branch no. Leaf dry weight  Leaf fresh yield
A 2 25356 5.38 0.24 0.31"
Replication
e 5 1857 0.99° 0.04% 0.01s
Cover crop
Sape b9 4 1218.7% 20.52% 1.42 136"
Management
S e gy X g oS ns
A 20 48.67™ 0.49 ™ 0.01 0.00™
Cover crop x management
= 58 67.53 0.38 0.02 0.04
Error
N aabated - 22.09 1471 1221 5.67
C.V. (%)

# NS
¢

o)) 50 Jleisl mhaw )5 o e gl e e i 4 * g
ns,* and ** represent non-significant and significant at the 5 and 1% probability levels, respectively.
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Table 10. Mean comparison of some peppermint traits as affected by different methods of cover crops
management.
a3l Jgb =55 Azl Hlods S g S 439 Sy 55 0 Sdas
o Stem length Number of stem branch Leaf dry weight Leaf fresh yield
Treatments (cm) (No m?) (gm?) (kg ha'!)
c - s 40.47 a
P %”’?S s 42.68a 25a 63.75 a
Undercutting mulch
o S est BSl 32.30b
S5 (e o) A 40.51 ab 20b 67.78a
Heading living mulch
55 i 50 S5 30.11b
S e b Sl sl 36.61b 254 53.92a
Applying mulch with herbicide
RO 39.07 a
(o e Gezy) 2als 4297a 22 ab 55.16 a
Control (weeding)
Gt Gile oy 399 9als 2319 ¢ 4c 9.48¢ 16.18 b

Control (without weeding)

555 e b (gl pre BB S i slald > b ol SKile
The means with similar letters did not show significant differences.
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Introduction: Today, cover crops are an effective tool in non-chemical weed management in sustainable
agriculture (Ateh and Doll, 1996). This experiment was conducted to investigate the effect of cover crops on weed
management and the yield of peppermint (Mentha piperita).

Materials and methods: In order to evaluate the effect of cover crops on weed management and yield of
peppermint (Mentha piperita), a factorial experiment was conducted with a randomized complete block design
with three replications at the Agricultural Research Field of the University of Mohaghegh Ardabili, Iran, in 2012.
The first factor included: spring wheat, spring barley, winter rye, winter wheat, winter barley, mixed winter rye +
winter barley. Cover crop management methods included: undercutting mulch, heading living mulch, and cover
crops killed with herbicide as a second factor. Two controls were also included in the experiments: no cover crop
with weeding and no cover crop without weeding. To investigate the effect of cover crops on density and weed
biomass, three stages of weed sampling were performed, 30, 60, and 90 days after the peppermint (Mentha
piperita) planting (except for weed control plots and no weeding) in a plot of 0.5 x 0.5 square meters. Also
recorded were number of branches, stem length, leaf fresh weight, leaf dry weight, and fresh yield.

Results and discussion: The results showed that the main effect of the cover crop was significant on the number
of branches and the main effect of cover crop management had a significant effect on peppermint properties and
the dry weight and density of weeds. Most of the trait impact was positive in all the methods of cover crop
management of weed control. The results showed that peppermint traits were most affected with undercutting
management and heading living mulch. The second most effective was cover crops killed with herbicide.
Comparison of interaction effects showed that by using heading living mulch winter wheat, undercut spring barley
and winter rye had the highest fresh yield. The main effect of cover crop type on the first sampling on dry weight
of redroot pigweed (Amaranthus retroflexus L.) was significant for weed density of bindweed (Convolvulus
arvensis L.) in the third sampling and the cover crop management for all weeds in all three samplings. On average
in the three stages of sampling, the dry weight and density of the control weed of redroot pigweed, common
lambsquarters (Chenopodium album) and bindweed in undercutting mulch, heading living mulch, killed cover
crops with herbicide were 66%, 73%, 38% and 59%, 70% and 44%, respectively.

Conclusion: The results of this study showed that cover crops are effective strategies for weed control. In this
experiment, cereal crop plants with rapid growth and high biomass, reduced the density and dry weight of annual
and perennial weeds (Blanco-Canqui et al., 2013 ¢ Jahanzad et al., 2013 ¢ Jahanzad et al., 2014) and had a good
effect on the fresh leaf yield of peppermint. In general, to achieve more effective control of weeds and healthy
production, the treatment of heading living mulch winter wheat was appropriate.

Keywords: Bindweed, Density, Red root pigweed, Rye.
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