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Introduction

Global population growth, currently at 1.6-1.7% annually (approximately 90 million people),
necessitates a substantial increase in agricultural production to meet escalating food demands.
Arachis hypogaea L. (peanut), a valuable legume in the Fabaceae family, serves as both an oilseed
crop and a vital nutritional resource for humans and livestock. Peanut yield is significantly influenced
by a complex interplay of factors, including agronomic practices, cultural techniques, and pest
management. Planting pattern, specifically plant density and row spacing, critically affects canopy
architecture, impacting key physiological processes such as radiation use efficiency and light
interception. Square planting configurations can optimize canopy structure, improve light penetration
and airflow, and thereby enhance crop growth. While high plant density can exacerbate size-
asymmetric competition, favoring dominant plants and potentially suppressing weeds, a more
uniform spatial distribution can mitigate early-season interspecific competition, promoting more
effective weed suppression through enhanced collective shading. This ecological weed management
strategy offers an environmentally sustainable alternative to conventional methods like mechanical
weeding and herbicide application. This study investigated the impact of planting pattern, in
conjunction with weeding, herbicide application, and cover cropping, on weed control efficacy and
peanut yield.

Materials and Methods

A split-plot experiment, arranged in a randomized complete block design with three replications,
was conducted at the Moghan Agricultural and Natural Resources Research Center during the 2021-
2022 and 2022-2023 cropping seasons. The main plot factor was the peanut planting pattern,
evaluated at three levels: single row, two parallel rows, and two zigzag rows. The subplot factor was
weed management, comprising seven treatments: 1- crimson clover (Trifolium incarnatum) cover
crop and 2- villous vetch (Vicia villosa) cover crop, 3- the combination of bentazone herbicide
(SL%48) at the rate of 2 liters per hectare + haloxy-fop-R methyl ester (EC%10.8) at the rate of 0.7
liters per hectare, 4- single hand weeding (20 days after planting), 5- double hand weeding (20 and
40 days after planting), 6- hand weeding all season of weeds and 7- control (no management). Weed
density and biomass, by species, were assessed 50 days after planting using randomly placed 0.25
m? (0.5 x 0.5 m) quadrats. One hundred seeds were randomly selected from a 1 m? area within each
plot, dried at 75°C, and weighed to determine the 100-seed weight (accuracy: 0.001 g). Peanut kernel
oil content was determined by Soxhlet extraction (45°C, dry diethyl ether solvent) of ground, peeled
kernels.

Results and Discussion
This study investigated the effects of weed control methods and planting patterns on peanut yield
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and quality. Measured variables included the number of single- and double-seeded pods, total pod
number, pod vyield, biological yield, seed protein percentage, 100-seed weight, seed yield, weed
density, and weed biomass. The two-row zigzag planting pattern, combined with various weed
control strategies (weeding, vetch or clover cover crops, and herbicide application), resulted in the
highest values for most measured traits. Conversely, the single-row planting pattern with no weed
control exhibited the lowest values. Analysis of the interaction between planting pattern and weed
management revealed the highest weed density and biomass in the single-row, no-control treatment
and the lowest weed biomass in the two-row zigzag pattern with two weedings or a vetch cover crop.
The highest 100-seed weight was observed in the two-row zigzag pattern with weeding, followed by
vetch and clover cover crops, while the lowest was in the single-row, no-control treatment. The two-
row zigzag pattern likely improved light utilization due to better plant distribution, leading to
increased allocation of photoassimilates to reproductive structures and, thus, higher 100-seed weight.
The highest seed protein content was also associated with the two-row zigzag planting pattern, while
the lowest was found in the single-row pattern.

Conclusions

Considering the climatic conditions of the Moghan region and having economic justification, a
two-row zigzag planting arrangement and two weddings (20 and 40 days after planting) will be the
best option for controlling peanut weeds. In this treatment, the number of single-seed pods (23.2%),
total number of pods (44.3%), pod yield (26.8%), hundred-seed weight (8.1%), and grain yield
(13.7%) were higher than the two-row zigzag planting arrangement x control without control. The
next priority will be the use of cover crops and sustainable farm management. Using the results of
such experiments, it is possible to increase crop yields at the same level, as well as community health
and sustainable agriculture. Using a mixture of herbicide 2 liters in the soil + halofop-R methyl ester
to 0.7 liters is recommended if labor is used for weeding and no cover crops are cultivated.
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Table 1- Physicochemical characteristics of the soil where the experiment was carried out

Auvailable P Available K Organic
Texture Total N (%) EC (ds.m™) pH
(Ppm) (Ppm) carbon (%)
Loam 0.09 19.75 276.55 1.96 7.87 0.75
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Table 2- Weeds in the experimental field

Persian name Scientific name Family Av;gigrgzdensny
o Rate; GheyPel Amaranthus retroflexus L. Amaranthaceae 14.36
s oS Hibiscus trionum L. Malvaceae 6.82
aiysls Abutilon theophrasti Medic. Malvaceae 7.36
Sl Solanum nigrum L. Solanaceae 3.33
a8 Sorghum halepense L. (Pers). Poaceae 7.00
Gy Echinochloa crus-galli (L.) P. Poaceae 11.54

Beauv.

g O3 Setaria viridis (L.) P.Beauv. Poaceae 8.56
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Table 3- Combined analysis of variance for weed density and biomass

Mean Square

S0V df - -
Total weed density Total weed biomass
Year 1 0.049™ 0.007™
Repetition/Year 4 0.564"™ 0.491"
Planting Pattern 2 9.649™ 10.395™
Year x Planting Pattern 2 3.690" 3.966"
Main Error 8 8.877 7.296
Weed Management 5 43.958™ 67.474™
Year x Weed Management 5 0.87™ 1.343™
Planting Pattern x Weed Management 10 6.732™ 13.455™
Year x Planting Pattern x Weed Management 10 0.154" 0.263"
Error 60 1.020 1.563
CV - 14.55 18.90

AR N S N PP NS PONSUPIN 25 B I TPV L
ns, *, ** non-significant difference, significant at 5% and 1% level
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Table 4- Mean interaction of planting patterns x weed management on weed density and biomass

- Total weed densit; Total weed biomass
Planting Pattern Weed Management (NO.m?) y (gr.m'?)
Weeding twice 5.049 2.98!
Weeding once 5540 5.04 9"
_ Hairy vetch 5421 3791
Double row zigzag Clover 521 0 537 foh
Herbicide 10.87 ¢ 6.59 def
Control 12.12 abe 7.92 abe
Weeding twice 6.67 19 3.68 1
Weeding once 871 7.07 ode
Hairy vetch 6.58 19 5.25 9"
Double row parallel Clover 6.83 &0 6.68 ode
Herbicide 11.67b¢ 8.50 ®
Control 12.952 8.41%
Weeding twice 63710 4.67 9
Weeding once 7.08 ¢f 6.92 cde
) Hairy vetch 6.50 10 4.43M
Single row Clover 708 ¢f 5.89 €fg
Herbicide 10.37 % 7.3g bed
Control 14.08 2 8.642
LSD - 198 124

Slod 59 50 slacile edgiiens ) 5 o515 o5 Hho Jodo 4 )l e b )l e BN (gt pa )0 S i By > sl slaSilks
bl 05y 555 Slao gl jleas cnl 5o il ly i el JelST (g
The averages of common letters in each column do not have a significant difference. Due to zero weed
density and biomass in the complete weeding treatment, it was impossible to analyze variance in this
treatment for the mentioned traits.
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Figure 1 - The main effect of weed management on the number of two-seed pods per plant in peanut
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Figure 2 - The main effect of single-row, double-row, and double-row zigzag planting arrangements on the
.biological yield of peanuts
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Figure 3 - Main effect of weed management on peanut biological yield
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Figure 4 - Main effect of planting pattern on peanut seed protein percentage
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Table 5- Combined analysis of biochemical traits, yield, and yield components of peanut

Mean Square

S.0vV df Number of Number of : .

single-seed double-seed Total nu(rjnber of Pod yield Biological yield Hundrt_edt;seed Grain yield oil Protein
pods pods pods weight percentage  percentage

Year 1 15.365 ™ 23.142 ™ 0.793™ 651169.56 " 401207.11 ™ 4198 "™ 46287.520 ™ 0.032M™ 0.002 ™
Repetition/Year 4 60.539 " 73.325 ™ 47.888 1859580.06 332025.42 ™ 9.960 ™ 31478.92 M 0.271™ 0.005 "™
Planting Pattern 2 gns 9.388 " 10.341 "™ 2161887.71 " 2954148.47 ™" 134.865 " 194656.13 0.332" 0.110 ™
Year x Planting Pattern 2 57.554 555.880 846.103 " 575166.70 " 179945.28 S 0.626 " 1757.24 ™ 0.379 ™ 0.002 "
Main Error 8 72.384 393.772 599.222 1319731.06 69899.21 2.115 1438.59 0.087 0.0007
Weed Management 6 319.378 ™ 2157.322 " 4033624 5478840.42 " 4241413653 " 1237.476 ™ 2371976.64 " 0.039 " 0.003 "
Year x Weed Management 6 12.420 ™ 364.809 " 492349 ™ 391198.07 "™ 154068.31 " 1.105 " 2304.06 " 0.117" 0.008 "
Planting Pattern x Weed Management 12 51.481 ™" 416.953 " 698.461" 201720657 185559.53 S 13.615 23578.78 ™ 0.299 " 0.003 "
Year x P'ﬁ;‘;'r:‘fgssgirt” X Weed 12 18.442 " 2277421 328.186 " 363260.99 " 159.561.92 12841 5973.04 0.129™ 0002

Error 72 16.553 246.126 333.925 837944.2 184169.21 1.146 5210.74 0.349 0.001

CV o) 17.83 21.74 24.78 27.91 10.15 1.54 15.80 1.31 0.13

1Y g0 paw 43 o gime o lo gime pmé S Cu 5 4 FFF S

ns, *, ** non-significant difference, significant at 5% and 1% level
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Table 6- Comparison of the mean interaction effect of planting pattern x weed management on biochemical traits, yield, and yield components of peanut

Hundred-seed weight

Planting Pattern Weed Management Number (o':‘l g/r;)gl;;-ts)eed pods TOtal(rlliJCr;}gTarn(i; pods FZE;J?]/::};! @ G(rlici;r.]hil’?)ld
Weeding all season 268 83.67 2 5016.7 @ 82.332 1786 2
Weeding twice 2033" 78.67% 42843 79.83° 1696.33°
) Weeding once 19.33 ¢ 68.17 3¢ 4075 8be 77.83° 1693.17°
Double row zigzag .
Hairy vetch 18.66 o 66.33 &4 4070 3¢ 76.5 ¢ 1597.83 ¢
Clover 18.66 2 66 *d 4053.7 3¢ 76 ¢ 1560.83
Herbicide 175 60.67 0-¢ 3747 bd 74.33°¢ 1498 ¢
Control 16.50 b€ 545 ¢f 3378.3 ¢ 73.83 ¢ 1491 %
Weeding all season 15.83 b 51.83 ¢9 3360.7 0-¢ 72671 1403 &f
Weeding twice 15.16 of 515N 33220¢ 729" 13685 ¢
Weeding once 14.83 9 49.83 N 3264 °de 70.83 1300 9"
Double row parallel . - )
Hairy vetch 14.50 ©9 47¢h 3200.3 ¢ 70.33 1 1231 i
Clover 14.33 ©9 45,17 4N 3199 f 69.17 1204.83 i
Herbicide 13.33 40 44.83 4N 3177 ¢f 68.5 K 1158 ik
Control 13.16 &N 4450 4N 2823.3 def 67.83" 11405
Weeding all season 12.83 &N 44,590 2790.3 def 66 ™ 11025 K
Weeding twice 125N 3951 2759 def 64.33" 996 !
Weeding once 10.66 i 34.67 Fi 2627.7 ¢ 63.66 " 989.67 !
Single row Hairy vetch 9.66 9N 31.83 9N 2536.3 ©f 62° 894.83 M
Clover 9.66 9N 30.33 9 2492 ©f 59.33 P 887.33M
Herbicide g.5 M 29.83 N 24713 56 575"
Control 551 20! 2221 F 495" 518.83"
LSD - 5.35 21.84 1014.3 1.274 88.25

..xj)l..\.; pj:l.; d)bL;:M )y OFew 2 50 J;......A g.é5):> &5)“) &5L‘°J‘§"L"‘°
The averages of common letters in each column do not have a significant difference
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