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Abstract

Introduction: Pea cultivation is vital to the agricultural systems of the Mediterranean region. In
addition to providing important nutrition for both humans and livestock, peas help maintain soil
fertility, especially in arid areas worldwide. Weeds pose a significant challenge to agriculture because
they compete with crops for essential resources like water, nutrients, light, and space. In developing
countries, grass interference greatly reduces crop yields, leading to substantial losses. The herbicide
Imazethapyr can be used either as a pre-sowing soil treatment or both before and after legume
emergence to effectively control this problem. In Iran, which is characterized by arid and semi-arid
climates with limited rainfall, careful planning and strategic resource management are crucial to
minimize production losses during dry periods. To address these challenges, improving seed
germination and early seedling establishment while optimizing soil moisture use is essential. Seed
priming is an effective technique that enhances germination rates, ensures uniform emergence,
supports seedling growth, and promotes key developmental stages such as vegetative growth,
flowering, seed filling, and tillering in various crops.

Materials and Methods: A field experiment was conducted from 2014 to 2015 to examine the effects
of chickpea seed priming and imazetapyr herbicide on weed control, yield, and its components in
chickpeas, arranged factorially within a randomized complete block design with three replications.
The main factor was seed priming (primed and non-primed), while the secondary factor involved
applying imazetapyr herbicide at doses of 250, 500, 750, and 1000 cc, combined with two weeding
treatments. Each plot measured 3 x 8 meters, with row spacing of 60 cm and a planting density of 45
seeds per square meter. To assess weed density and relative abundance across the entire field, each
plot was split lengthwise into two sections: the upper section, serving as an unsprayed control, and the
lower section, which received the treatment. Weed density and relative abundance were evaluated by
placing two 5 cm x 5 cm squares in the unsprayed part of each plot. Spraying was done with a
MATABI model backpack sprayer fitted with a calibrated nozzle, applying 300 liters of water per
hectare. Pre-planting herbicides were incorporated into the soil using a sander, and pre-emergent
treatments were applied immediately after planting Arman chickpeas. Weed density and dry weight
were measured fifteen and thirty days after the last spraying by sampling from two 0.5 x 0.5-meter
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boxes in each plot. The data were analyzed using SAS (9.1) software via analysis of variance. Means
were compared using Duncan's multiple range test at a significance level of 5%.

Results and Discussion: The highest herbicide efficacy at 15 days after spraying (DAS) on weed dry
weight (67.14%) and weed density (71.37%) was related to treatments (Imazethapyr 1000 cc + non-
priming and Imazethapyr 250 cc non-priming). In addition, the highest herbicide efficacy at 30 DAS
on weed dry weight (87.37%) and weed density (91.8%) belonged to treatments (Imazethapyr 500 cc
+ priming and Imazethapyr 750 cc + non-priming). The results indicated that the tallest (27.5 cm) and
the shortest (12.9 cm) chickpea plant height were associated with the priming + weeding and non-
priming +1000 cc herbicide treatments, respectively. The highest yield (873 kg. ha') and 100-seed
weight (26.8 g) were attributed to the weeding priming treatment. In this experiment, Imazethapyr
effectively controlled weeds; however, its adverse effects caused slow growth, severe phytotoxicity,
and a reduction in chickpea seed yield. Therefore, it is recommended not to use this herbicide under
rainfed conditions.

Conclusion: Studies have shown that the use of the herbicide imazethapyr is highly effective in
controlling weeds in chickpea fields. Specifically, increasing the concentration of this herbicide leads
to a significant reduction in weed density, especially 15 and 30 days after spraying. One of the notable
findings of this research was the positive effect of seed priming combined with the application of 1000
cc of imazethapyr. This combination resulted in a 94% reduction of annual weeds. In terms of yield,
the treatment of seed priming along with hand weeding produced the best results in seed production,
and the highest 100-seed weight was also observed in this treatment. This indicates that hand weeding,
as a complementary method, can help improve chickpea yield. However, the use of high doses of
imazethapyr alone, due to phytotoxic effects, caused a decrease in yield and yield components of
chickpea. Therefore, it is recommended to use a dose of 500 cc per hectare as the optimal dose for this
herbicide.
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Table 1- Meteorological data in the 2015-2016 crop season
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Table 2- Physicochemical properties of the soil of the experimental site (depth of 0-30 cm)
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Table 3- Weeds based on dominance in chickpea field
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Scientific name Persian name Family Density Frequency Relative
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Galium tricornutum Dandy. R e Rubiaceae 28.53 0.19 19.08
Carthamus oxycantha M.B. sy S8 Asteraceae 26.82 0.18 17.93
Vicia villosa Boiss. sl adem 5 Sl Fabaceae 18.29 0.12 12.23
Vicia dasycarpa L. Syore SIb Fabaceae 13.94 0.09 9.32
Conringia perfoliata L. P A S Brassicaceae 13.41 0.09 8.97
Goldbachia laevigata L. SFHS di Brassicaceae 12.47 0.08 8.34
Convolvulus arvensis L. stlmo S Convolvulaceae 10.29 0.07 6.88
Cephalaria juncia (L.) 8D Dipsaceae 9.41 0.06 6.29
Sinapis arvensis L. =y S0 Brassicaceae 6.76 0.05 452
Polygonum avicular L. ) Polygonaceae 5.23 0.03 3.50
Avena fatua L. Y5 Poaceae 3.02 0.02 2.02
Hordeum spontaneum 009 Poaceae 0.59 0.00 0.39
Chenopodium album L. o5 aale Chenopodiaceae 0.41 0.00 0.27
Anthemis lorestanica L. S aigls Asteraceae 0.39 0.00 0.26
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Table 4- Variance analysis of priming efficiency and different concentrations of Imazethapyr herbicide on density and dry weight of
weeds based on sampling 15 and 30 DAS
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* kk

** *and ns: respectively, indicating a statistically significant difference at the level of 1%, 5% and no significant differenc
Abbreviations: S.0.V: Sources of variance; DF: Degrees of freedom; DAS: Day after spraying herbicide.
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Table 5- Comparison of the average efficiency of priming and different concentrations of Imazethapyr herbicide, weed density, and
dry weight
o515 Gl duo S (539 GhlS doyo
Lo Density reduction (%) Dry weight reduction (%0)

Treatments ol 31 g 39510 lsoww 31 o 39, Yo b 3 gy 39510 (bl 31 e 39, Y
15 DAS 30 DAS 15 DAS 30 DAS

P R X eyl
P, x H(1000%) 81.21a 93.90a 83.80a 86.47a
e VO XSl
P1x H(750%)
e XSl 71.83b 92.14ab 78.29b 83.22bc
P;x H(500cc)
V0 X Sl 67.44c 90.85bcd 73.90c 81.36cd
P;x H(250cc)
X Simerl 48.27e 89.12d 72.82c 79.05e
P;+ weeding
g paeX Sl Og Oe Oe of
P;+ weedy 0Og Oe Oe of
Spenln poe
OiSale s ) v e X
P,+H(1000cc)
VO XSl pos 72.70 92.3ab 85.6a 85.4ab
P,+H(750cc)
e XSipmly pae 69.7bc 91.8abc 82.7a 85.1ab
P,+H(500cc)
YO XSyl pos 59.1d 90.4bcd 67.3d 82.7¢
P,+H(250cc)
ey X Kianly pac 39.1f 89.6¢cd 64.7d 80.1de
P,+ weeding
pae XSl pae 0g Oe 0e of
o9
P+ weedy Og Oe Oe of
35,l5 LSD 9051 bl g a0 0 Jleial o jo (gl s Dglis St B G JBlas lls sl Kils (gt o 50
In each column, means with at least one letter in common are not significantly different at the 5% probability level based on the LSD test.
Abbreviations: P1 and P2: Priming and Non-priming, respectively; H: Herbicide at (250, 500, 750, and 1000cc), respectively; DAS: Day after

spraying.
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Table 6- VVariance analysis the effects of Priming and herbicide on the pod number, number of seeds, harvest index, biological yield,
seed yield, and weight of 100 seeds per chickpea plant

a0 ALl olawi o BN olawy &ild sluws L™ S Slos o (39
Ol i 2o el ails o ,Shos
sl A 50 A A 50 il S 5elgw 4l
S.0.V PH GY
DF NBP NPP NSPP HI BY 100GW
B - . " .
o 2 0.912™ 0514 3202.564 2977 16.485™ 31.456.799 4098.135™ 0.371™
Replication
. 1 15.734™  0.467" 2166.902™  0.899™ 12.733™  15.231.674™  4777.115™ 0.014™
Priming
. 5 154.217 8.310 39671.830" 24.372 1377.114 39668.485 345069.637 77.769
Herbicide
OeSaleX S asl
. . 0.942" 0.403™ 6845.979"  4.282™ 90.159™  341625.827™  49458.772" 2.224™
Priming xHerbicide
5 gl
22 1.082 0.072 685.136 0.255 5.373 68.19.215 1796.125 4.426
Total Error
SSy oo
- 4.95 7.38 18.56 15.22 8.20 8.17 13.79 9.83
CV%

Abbreviations: S.0. V: Sources of variance; DF: Degrees of freedom; PH: Plant height; NBP: Number of branches plant-1; NPP: Number of
pods plant-1; NSPP: Number. of seeds of plant-1; HI: harvest index; BY: Biological yield; GY: Grain yield; 100W: 100-grain weight; Ns:

Non-significant, * Significant at P <0.05, and ** Significant at P <0.01.
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Table 7- Comparison of the average interaction effect of pea seed priming in different concentrations of Imazethapyr herbicide on

PH, NBP, NPP, NSPP, HI, BY, GY, and W100S per chickpea plant
AL olaws 50 B slawy ailo olaws w5l S ySlos o (339

ailo o ,Slos
digy o &g gy Cblog S 59) g als

GY (kg. ha)
NBP  NPP(m?) NSPP HI(%) BY (kg.ha) W100S(gr)

B lous el

Treatments PH (cm)

OeSale pw o) e X Sy
P; x H(1000%) 1419 5.3a 80.23cde 1.85efg 17.86e 683.7d 98.33fg 17.01de
P;x H(750cc)

Sl e X S 17.4f 4.7ab 42.23e 0.763g  6.38f 926.6¢ 121.3fg 19.53cd
P;x H(500cc)
il YD X Sl 22d 4.3ab 179.6b 4.43p  28.89d 1285h 372.1¢c 19.59¢d
P;x H(250cc)
s 24.1bc 4.13ab 125.6bcd  3.11cde 23.71d 688.4d 163.7ef 22.68abc
O gX Siaesl
P;+ weeding
s X Sl 27.53 1.8d 321.8a 7.45a  57.34a 1524a 873a 26.08a
P;+ weedy
) X Sl e 25.1b 2.23d 143.1bc  3.24bcd  38.99c 831.8cd 323.7cd 23.4abc
P,+H(1000cc)
VO X Sl poe 12.99 4.7ab 100.5cde  2.66cde  10.55f 929.8¢ 58.99 14.7¢
P,+H(750cc)
s O XSl pas 16.4f 4.2ab 102.2cde  2.25def  17.96e 997.8c 179.6ef 20.09bcd
P,+H(500cc)
VO X Sl poe 20.1e 3.9b 63.1de 1.27fg  25.56d 721.3d 184.6ef 20.72bcd
P,+H(250cc)
e 23.1cd 3.6bc 167.8b 3.73bc  27.34d 1527a 417.9¢ 22.98abc
ez X Sl pos
P,+ weeding
_ 27.2a 2.6cd 275a 6.98a  47.7b 1382ab 660.8b 24.3b
e ,aquMIﬂ pas
P+ weedy 22.6¢d 2.13d  90.87cde  2.04def  36.92c 628.5d 233.3de 23.78ab

25,05 LSD 5051 sl 1 dumy0 8 Jlaiil hans 10 (6,10 (cime Dgles S e By S JBlas glylo sla il ¢ygim b 40
In each column, means with at least one letter in common are not significantly different at the 5% probability level based on the LSD test.
Abbreviations: P; and P,: Priming and Non-priming, respectively; H: Herbicide at (250, 500, 750, and 1000), respectively; PH: Plant height;
NBP: Number of branches plant-1; NPP: Number of pods per plant; NSPP: Number of seeds per plant; HI: Harvest index; BY: Biological
yield; GY: Grain yield; W100S: 100-seed.
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