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Article Info Abstract
This research aimed to assess the impact of conservation tillage systems on
Received: crop yield and weed management in a rain-fed chickpea field. The experiment
August 17,2024 was carried out as a split-plot based on a completely randomized block design
with four replications in Lorestan Province during 2014-2015. The main factor
Accepted: included four levels (no-tillage (NT) without glyphosate, NT with glyphosate,
October 30, 2024 reduced tillage (RT), and conventional tillage (CT)), while the sub-factor
comprised five levels: pre-emergent herbicides pyroxasulfone, flumioxazin,
First published online: metribuzin, hand-weeding treatment, and unweeded control. Results showed
December 21, 2024 that applying glyphosate under NT conditions led to the greatest reduction in
weed density and biomass by 53.6% and 72.4%, respectively, during mid-
Corresponding Author: season growth. The highest average yield of chickpeas was recorded in the RT
Abdolreza Ahmadi treatment, CT, and NT with glyphosate, at 206.8, 192.4, and 180.3 kg. ha™!,
Email: respectively. Among the herbicide-based treatments, the greatest increases in
ahmadil024@gmail.com grain yield were observed in the two-stage hand-weeding under reduced tillage

(382.7 kg ha') and the pyroxasulfone herbicide treatment (189.3 kg ha™'),
representing 212% and 54.8% increases over the control, respectively.
Pyroxasulfone, flumioxazin, and metribuzin were the most effective herbicides

Key words: Biomass, for weed control, demonstrating 49%, 41.7%, and 8.6% effectiveness,
chickpea, herbicide, no- respectively, compared to the control. These results indicate that RT could
tillage, yield. serve as a viable alternative to CT in rain-fed chickpea fields.
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Table 1. Meteorological data for the 2017-2018 cropping season.

Temperature (°C)

Total rainfall

Month

Max. Min (mm)
October 30.8 3.6 0
November 25.5 2.3 27.6
December 19.7 -4.3 30.4
January 17.7 -6.6 65.5
February 17.5 -5.1 124.1
March 26.8 -0.8 3.9
April 22.6 1.2 144.6
May 35 6.3 72.4
June 42.7 12.8 4.5
Averageinthe . 52.55
cropping season
Total rainfall in the 473

cropping season
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Table 2. Functional groups of weeds identified in rainfed chickpea fields in Lorestan province.

Scientific name b pb Frequency (%) Uniformity (%) Mean density (m?)
Galium tricornutum L. g 93.8 54.20 10.30
Carthamus oxyacantha L. ) &)f 74.10 o 3573 433
Vicia assyriaca Boiss oSl 59.40 20.1 2.80
Vicia narbonensis L. o <SSl 50.07 16.7 1.01
Euphorbia helioscopia O 2 50.03 15.6 0.10
Lathyrus aphaca L. A= 40.60 8.70 0.70
Convolvulus arvensis L. sl e ¢§>~ 34.40 16.70 3.35
Anthemis cotula L. b 28.43 22.33 1.46
Turgenia latifolia L. &S sznle 25.07 4.90 0.26
Vicia ervilia L. slss8 24.99 521 0.29
Tragopogon graminifolius G 21.91 6.97 0.56
Geranium tuberosum L. Slods Sldnads 15.60 3.14 0.56
Hordeum vulgare L. s 13.57 2.67 0.13
Conringia perfoliata L S 12.50 3.15 0.18
Erodium cicutarium L. Ol 920 g 9.37 1.39 0.11
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Table 3. Comparison of the average effects of tillage and herbicides on weed density at early
growth and on weed density and biomass at mid-season growth.

Weed densi Weed densi .
Treatments in early growti,h at mid-growtt}lll mi(;):ilf:_dgl:::::tl;s(sga;ﬂ)
(plants m?) (plants m?)
Tillage(T)
NTNG 166.8a 120.7a 177.7a
NTWG 127.8a 63a 25.1c
RT 62.2b 83.7a 49.2b
CT 55.4b 70.3a 57.1b
Herbicide(H)
Pyroxasulfone PRE 86a 67.5b 71.6a
Flumioxazin PRE 83.8a 77.5b 119a
Metribuzin PRE 106.5a 141.3a 104.3a
THW 128.3a 3c 0.5b
WI 110.8a 133ab 90.8a

AL LSD O 05T alal 5 Aoy o Jlea| c]a.»): Sols sae sl S nhe o ke Pl sl 1> ‘su;nij\:» (O g B 55
In each column, means sharing at least one letter are not significantly different at the 5% probability level
according to the LSD test. Abbreviations: NTNG, no-tillage + no glyphosate herbicide; NTWG, no-tillage +
with glyphosate herbicide; RT, reduced tillage; CT, conventional tillage; PRE, pre-emergence herbicide applied
2-3 days after planting; THW, two-stage hand weeding; WI, weed-infested.
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Figure 1. Interaction of herbicide and tillage on total weed biomass at mid-growth of rain-fed chickpea.
In each column, means sharing at least one letter are not significantly different at the 5% probability level according
to the LSD test. Abbreviations: NTNG, no-tillage + no glyphosate herbicide; NTWG, no-tillage + with glyphosate

herbicide; RT, reduced tillage; CT, conventional tillage; PRE, pre-emergence herbicide applied 2-3 days after
planting; THW, two-stage hand weeding; WI, weed-infested.
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Table 4. Comparison of the mean effects of tillage and herbicide on plant density, plant height, per-plant
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biomass, and total chickpea biomass at the final harvest stage.

Treatments Plant density Plant height Per plant biomass Total biomass
(plants m™) (cm) ® (g m™)
Tillage
NTNG 19.22 31 2.6 50.8°
NTWG 20.22 25/8° 4.3%® 85.7/%
RT 17.7% 33.72 6.5% 109.9*
CT 17.32 31.8® 6.4* 96.8%
Herbicide (H)
Pyroxasulfone PRE 21.9° 33.1° 5.1° 106.4*
Flumioxazin PRE 21.0% 30.6° 4.2¢ 76.6°
Metribuzin PRE 14.8° 27.3¢ 2.94 35.4¢
THW 19.0% 32.3q® 8.52 149.1*
WI 16.2% 32.8® 3.9% 61.7°

G LSD 0 505T olal oy o Jlex>! clz.,t).s Sl e sl S e s oY Sl shls @a;,:i;l:,, Qg by
In each column, means sharing at least one letter are not significantly different at the 5% probability level according to the LSD test.

Abbreviations: NTNG, no-tillage + no glyphosate herbicide; NTWG, no-tillage + with glyphosate herbicide; RT, reduced tillage;
CT, conventional tillage; PRE, pre-emergence herbicide applied 2-3 days after planting; THW, two-stage hand weeding; W1, weed-

infested.
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Table 5. Mean comparison of the interaction effects of tillage and herbicide on plant density, plant height, per-
plant biomass, and total chickpea biomass at the final harvest stage.

Tillage Herbicide Plant density ~ Plant height Per plant biomass Total biomass
(plants m) (cm) @ (g m)
NTNG Pyroxasulfone PRE 25.8ab 34.8abc 2.9f-i 72.7a-¢
Flumioxazin PRE 18.3a-d 28efg 0.9j 16.3h
Metribuzin PRE 16.7a-d 29def 0.9j 14.2h
THW 18.3a-d 31.8 b-f 6.3a-¢ 116.5a-d
WI 16.7-d 31.5b-f 1.9hi 34.6fgh
NTWG Pyroxasulfone PRE 18.4a-d 27fg 3.2fgh 60 b-f
Flumioxazin PRE 29.2a 28efg 3.1ghi 98.2gh
Metribuzin PRE 15.8cd 23.3g 1.9jj 34.7ab
THW 17.5a-d 32a-¢ 9.2ab 153.3a-e
WI 20a-d 32a-¢ 4.1d-g 82.6a-d
RT Pyroxasulfone PRE 20a-d 34abc 6.3a-¢ 124a-d
Flumioxazin PRE 20a-d 38.5ab 7.2a-e 122e-h
Metribuzin PRE 13.3d 28.3ef 3.1 45a
THW 20a-d 33.5a-d 10.9a 168.5b-f
WI 15bcd 36.8a 5.1b-f 72.2bcd
CT Pyroxasulfone PRE 23.3abc 36.8a 8.2abc 169.1ab
Flumioxazin PRE 16.7a-d 30.8c-f 5.8d-g 69.8c-f
Metribuzin PRE 13.3d 28.8def 5.8¢c-g 47.6d-g
THW 20a-d 31.8d-f 7.6a-d 140abc
WI 13.3d 30.8c-f 4.7efg 57.5efg

A LSD 05057 olal s oy ) Jlex! cla.«): Sl e sl S e s oY Sl slols b;bs&;}l.f O 3
In each column, means sharing at least one letter are not significantly different at the 5% probability level according to the LSD test.
Abbreviations: NTNG, no-tillage + no glyphosate herbicide; NTWG, no-tillage + with glyphosate herbicide; RT, reduced tillage; CT,
conventional tillage; PRE, pre-emergence herbicide applied 2—-3 days after planting; THW, two-stage hand weeding; WI, weed-infested.
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Table 6. Comparison of the mean effects of the studied treatments on number of pods per plant, number of
seeds per pod, biological yield, seed yield, and 100-seed weight.

Number of Number Number . . .
Treatments pods per of seeds of seeds _Blologlcalﬁl Grain y{?ld 10.0 -seed
plant | per pod per plant yield (kg ha™) (kg ha™) weight (g)
Tillage
NTNG 3.9b 0.7a 3.2b 315.1b 109.3b 21.7ab
NTWG 7.5a 0.9a 6.8a 567.4a 180.3a 19.9b
RT 11.7a 0.9a 10.3a 513.2a 206.8a 24.8a
CT 11.4a 0.9a 10.4a 533ab 192.4a 23.2ab
Herbicide(H)
Pyroxasulfone PRE 8.9b 0.8ab 7.4b 506b 189.3b 22.4ab
Flumioxazin PRE 8bc 0.8b 6.8bc 292.5¢cd 96.2¢ 20.8b
Metribuzin PRE 4.7¢c 0.8ab 4.2¢ 215.6d 70.5¢ 21.5b
THW 15.1a 0.9a 14.3a 1016a 382.7a 24.3a
WI 6.4b 0.8b 5.6b 380.5bc 122.3b 23.2ab

L, LSD Q}aijLu\j!w):@JLblcb); Gl gme o gl&5 dsz:u;)feii‘)é\..\, sl kgh;miiltac\}):.uﬁj;
In each column, means sharing at least one letter are not significantly different at the 5% probability level according to the LSD test.
Abbreviations: NTNG, no-tillage + no glyphosate herbicide; NTWG, no-tillage + with glyphosate herbicide; RT, reduced tillage; CT,
conventional tillage; PRE, pre-emergence herbicide applied 2-3 days after planting; THW, two-stage hand weeding; WI, weed-
infested.
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