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Article Info ABSTRACT

Article type: Background and Obijectives: In order to feed the growing world
Full Length Research Paper  nopuylation, agricultural production needs to increase significantly. Peanuts
are cultivated in 109 countries for their high oil and protein content. Weeds
cause significant damage to crops, and integrated management programs
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Received: 05.03.2025 are the best way to control them. Recent studies have shown that
Revised: 06.22.2025 optimal planting arrangements (such as two-row systems) improve crop
Accepted: 07.29.2025 competitiveness by accelerating canopy cover and reducing light exposure

to weeds. In addition, integrating practices such as cover crops (such as
vetch) and timed weeding can lessen the need for herbicides and maintain

gfoyr;vaosfs' biome health. However, the simultaneous effects of these factors in semi-
Density, arid conditions of Iran, especially in the Moghan region, which is one of
Lysine amino acid, the main poles of peanut cultivation, have not been comprehensively
Methionine amino acid, investigated. This research aimed to optimize planting density and targeted
Oleic acid weed control to improve peanut productivity and nutritional value.

Materials and Methods: This experiment was conducted in 2012 and
2013 in a split plot randomized complete block design with three
replications at the research farm of the Agricultural and Natural Resources
Research Center of Ardabil Province (Moghan) in order to evaluate the
effect of planting arrangement in combination with weeding, herbicides,
and cover crops on weed control and peanut yield. The main plots included
the type of planting arrangement (single row, parallel double row, and
zigzag double row) on a 75 cm ridge and subplots, 7 levels of weed
management including planting cover crops: 1- crimson clover and
2- flower vetch, 3- application of the herbicide combination bentazone +
supergallant, 4- weeding once (20 days after planting), 5- weeding twice
(20 and 40 days after planting), 6- weeding all season of weeds, and
7- control without the use of any control method.

)



Results: This two-year study in the Moghan region of Iran showed that a
combination of zigzag double-row planting arrangement with two-stage
weeding (20 and 40 days after planting) served as the most effective
strategy for weed management and increased peanut yield. This method
reduced weed density by 65% and weed biomass by 62%, and improved
plant competitiveness, increasing grain yield to 1786 kg/ha (the highest
among all treatments). Grain quality was also affected by this strategy; the
amino acids lysine (14% increase) and methionine (12% increase), and the
unsaturated fatty acid oleic acid (48%) were significantly improved,
indicating the key role of weed control in increasing nutritional value.
Cover crops such as vetch were also suggested as a sustainable alternative
to herbicides, reducing weed density by 35-40%, although their
effectiveness was less than that of mechanical weeding. In contrast, single-
row planting with no weed control showed the lowest yield (518 kg/ha) and
the highest weed pressure. Although the application of bentazone +
supergallant maintained yield up to 1498 kg/ha, it is recommended only in
cases of labor shortage due to environmental concerns and weed resistance.

Conclusion: Optimizing planting density with zigzag double-row
arrangement and two-stage weeding (20 and 40 days after planting) is a
superior strategy, while reducing weeds, increasing peanut seed yield, and
improving nutritional quality by improving amino acids and unsaturated
fatty acids. The use of cover crops (such as vetch) or herbicide
combinations (bentazone + supergallant) as complementary options
provides a balance between economic productivity and environmental
sustainability in semi-arid regions. These findings emphasize the
importance of integrating agronomic and mechanical methods within the
framework of sustainable weed management and provide a practical model
for semi-arid regions with similar climates.
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Table 1. Some physical & chemical properties of the soil at the test site.
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Table 2. Weeds present in the experimental field.
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Family Species
o PR s b
Amaranthaceae Amaranthus retroflexus L.
ObS ey 9 &S
Malvaceae Hibiscus trionum L.
Malvaceae Abutilon theophrasti Medic.
Lilisk S gl
Solanaceae Solanum nigrum L.
el Sl
Poaceae Sorghum halepense L. (Pers).
OleusS gy
Poaceae Echinochloa crus-galli (L.) P. Beauv.
OL‘-"K Sy
Poaceae Setaria viridis (L.) P.Beauv.
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Table 3. Composite analysis of density & total biomass of weeds.
Sl ke

Mean of Squares e i s
. . ] 51 SOV
s slacde I8 plogy e slacile S o815 df 0.
Total weed biomass Total weed density
L
0.007™ 0.049™ 1 J
Year
/1SS
0.491"™ 0.564™ 4 Sl
Repetition/Year
x x s
10.395 9.649 2 T
Planting Arrangement
. i il x Jl
3.966™ 3.690 2 Al
Year x Planting Arrangement
| gl
7.296 8.877 8 Sl
Main Error
*x aox 3 cdle Oo
67.474 43.958 5 o 2
Weed Management
s e cale Co L
1.343™ 0.87™ 5 e ke x
Year x Weed Management
- - i cale oo R |
13.455 6.732 10 2 e =B o
Planting Arrangement x Weed Management
0.263" 0.154" 10 S ke Co e x cslS il x
Year x Planting Arrangement x Weed Management
o
1.563 1.020 60
Error
ol 2 o g8
18.90 14.55 - B I
CV (%)

#% # NS
[

Aoy 50 chw)sjlsnglsdm)}g_éﬁ;}\%jp
" * ** are non-significant & significant differences at the 5% & 1% levels, respectively
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Table 4. Comparison of the average interaction effect of planting arrangement & management on weed
density & biomass.

B3 L;uqd;‘)sm};;mﬂ) jﬁéu_ﬂ;JSVSl/J p Cile S e CM':LSQ;.;\)T
o V‘ngizt;'omass TOtaI(\ll\\l“(f/iwg;}nsny Weed Management Planting Arrangement
2.98 5.049 o ks
Weeding twice
5.049" 5.54' o S
Weeding once
3.79" 5.42" S U
Vetches S A,
5,371 5210 BERS Double row zigzag
' ' Clover
6.59°" 10.87° oS
Herbicide
7,92 12.12% el
Control
3.68! 6.67' e ok o
Weeding twice
7.07(2(18 8.71(19 Sl )L“<'i
Weeding once
5.25%" 6.58 Sl
Vetches Silge assy 9
6.68 6.83% BEA Double row parallel
Clover
8.50% 11.67™ S
Herbicide
L
8.41% 12.95% .
Control
4,679 6.37 e 0k o
Weeding twice
6.920de 7.08ef s )L‘-'<i
Weeding once
4.43" 6.5% S
Vetches a3, S
5 89°f0 7 08" PEE Single row
Clover
7.3 10.37% N
Herbicide
L
8.64° 14.08° »
Control
194 198 _ Dls g S| Bl

LSD
Lien Lo ys gy el o s (bl Mt ALl e sl Bl Oga3T il aliie G gLl (sla Sl O g A

In each column, means followed by the same letter are not statistically significant based on the LSD test at the
P <0.05 level
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Table 5. Composite analysis of seed yield & peanut oil percentage.

Sl e S0k

Mean of Squares e3l3l a3 5 e
B ZSE S als s See df SHOAY
Oil percentage Grain yield
L
0.032" 46287.5™ 1 J
Year
1SS
0.271™ 31478.92" 4 J __”g”
Repetition/Year
« sl
0.332"™ 194656.13 2 o=
Planting Arrangement
s il x Jl
0.379" 1757.24™ 2 AL
Year x Planting Arrangement
| gl
0.087 1438.59 8 sl
Main Error
o ) o cile Co
0.039"™ 2371976.64 6 a e
Weed Management
s e cale Co L
0.117™ 2304.06™ 6 - e
Year x Weed Management
- o ke oy CslS all
0.299™ 23578.78 12 o e =B o
Planting Arrangement x Weed Management
i cale o csls T x Jle
0.129" 5973.04™ 12 I8 A e S bl
Year x Planting Arrangement x Weed Management
o
0.349 5210.74 72
Error
ol 2 o g8
131 15.80 - (o) Ll s

CV (%)

#% # NS
[

Aoy 50 @w})).)@”&)l)ﬁgdm\%)y
" * ** are non-significant & significant differences at the 5% & 1% levels, respectively
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Table 6. Comparison of the average interaction effect of planting arrangement & weed management on peanut

seed yield.
&y s Shes g cile Cy e cals sl
Grain Yield (kg/ha) Weed Management Planting Arrangement
s L
1786° ol s
Weeding all season
. L
1696.33" S
Weeding twice
. (R
1693.17° IO
Weeding once
1597.83° Sl S5 akass
Vetches Double row zigzag
1560.83* o
Clover
1498° LS
Herbicide
1491% .
Control
1403° ol s
Weeding all season
1368.59 ook
Weeding twice
1300% o S
Weeding once
1231 Sl S3lge aza, s
Vetches Double row parallel
1204.83 o
Clover
11.58'* s
Herbicide
K dals
11405
Control
s L
1102.5¢ b gl s
Weeding all season
996 s b s
Weeding twice
: (R
989.67' oI
Weeding once
Sl a5, S
894.83" o
Vetches Single row
887.33" o
Clover
575" o
Herbicide
dals
518.83"
Control
88.25 ~ s sme SO Blas

LSD
Lited Lo 3 oy el mhae 3 ol G| BB s e sl Bl O se31 elal  ailie G slls sla Kl O 2 a3
In each column, means followed by the same letter are not statistically significant based on the LSD test at the
P <0.05 level
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Table 7. Analysis of variance of peanut biochemical traits.

Sl Sl
Mean of Squares
s
Syl Sl Sl r Ol s e
. S5
2R e i o e ol S sov
Lysin  Oleic  Stearic  Palmitic ~ Methionine Lysin
asid asid asid
(W
0.516™  0.034™ 0.64"™ 0.0084™  0.0000032™  0.000019™ 1 J
Year
L /LSS
0.271™  0.095™ 0.466™  0.0388™ 0.00059™ 0.00025"™ 4 Je Lol
Repetition/Year
o - . . sl gl
1.469™ 1788 0.147™ 0.351 0.002 0.0012 2 o=
Planting Arrangement
s - s o e . sl Sahix dl
2.786 40.590 0.468 12.349 0.0022 0.0011 6
Year x Planting Arrangement
- « x wox . | gla
1.007™  0.368 1.178 0.184 0.0035 0.0025 12 Sl
Main Error
0.275®  0.006™ 0.021™ 0.006™ 0.00013™ 0.00010™ 2 7 ke
Weed Management
« s ke o L
0.452™  0.009™ 1.509 0.007™ 0.000067™  0.000071™ 6 e ke
Year x Weed Management
ns ns ns ns ns ns B e o e X L L,r‘:"‘*l‘)I
1.243 0.014 0.450 0.007 0.000032 0.000028 12
Planting Arrangement x Weed Management
s s e oy sl Shix J
1299 003 0601  0.019 0.0007 000034 80 o e AU
Year x Planting Arrangement x \Weed Management
Ol it g o
3.94 0.37 5.33 1.95 25.19 14.42 - (o) S 2

CV (%)
#% % NS

J..p))\jOéﬂ)é}\)fﬁ()\)ﬁﬁ}&JM'%}@ ¢«

™, *, ** are non-significant & significant differences at the 5% & 1% levels, respectively
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Table 8. Comparison of the average interaction effect of planting arrangement & weed management on

biochemical traits of peanut.

el S ool kel Lol Sy Oy e e il e sl il
Oleic asid Stearicasid  Palmitic asid Methionine Lysin Weed Mana ;:r;went Planting
(%) (%) (%) (%) (%) 9 Arrangement
.y
48.13° 2.886° 8.166 0.122%° 0.142® b b s
Weeding all season
. L
47572 2.611%° 8.129° 0.117% 0.121%% TS On 52
Weeding twice
. L
47.057% 2.309*¢ 7.155° 0.111°¢ 0.118" oFTI I
Weeding once
46.81° 2.275% 7.132° 0.109 0.139% Sk S ks
Vetches Double row zigzag
45.0829 2.120%° 7.105° 0.084° 0.113° e
Clover
45.032° 1.886"¢ 6.147° 0.094% 0.121°% oS
Herbicide
L
44.071" 1.752%% 6.119° 0.087° 0.084" -
Control
o
48.088° 2.771% 8.147° 0.137% 0.148° bt pled s
Weeding all season
. L
47.086° 2,455+ 8.119° 0.117% 0.142%
Weeding twice
. L
46.891° 2.281%¢ 7.144° 0.115 0.142® oI
Weeding once
SLabe il on adss,
46.065° 2.075% 7.127° 0.107% 0.139% B 2003
Vetches Double row parallel
45.0739 2.107* 6.78° 0.109% 0.135% Hhes
Clover
44.121" 1.774% 6.139° 0.101%% 0.132%9 o
Herbicide
L
44.067" 1.637%% 6.103° 0.052" 0.084" -
Control
s
48.061° 2.617% 8.137° 0.143° 0.148° Jat el s
Weeding all season
. L
47.07¢ 2.441%¢ 7.941° 0.122%¢ 0.142® T OR
Weeding twice
. L
46.113° 2.278%¢ 7.137¢ 0.111°¢ 0.139** IO
Weeding once
Sils 3, SS
45.726 2.253*¢ 7.115° 0.107°% 0.141%¢ e
Vetches Single row
45,0639 2.101% 6.159° 0.104% 0.139% Hhes
Clover
44.079" 1.76%¢ 6.130° 0.107¢ 0.122°¢ SS
Herbicide
L
44.031" 1,455 6.082° 0.052" 0.127%9 -
Control
Is .. sSL| |3l
0.185 0.899 0.146 0.027 0.019 - Sogan I Jol

LSD

Lies Aoy gy el a3 (5oLl Bt BB Sls me sl Bl g3l all r aslie G sl sla ke i a3
In each column, means followed by the same letter are not statistically significant based on the LSD test at the

P <0.05 level
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