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Table 1- Meteorological statistics of the Sararoud Dryland Agricultural Research Station in the years of the
experiment and the long-term average (20 years)

Year Rainfall Mean Min. Mean Max. Mean Days of Relative Evaporation
(mm) Temperatur(°C)  Temperature(°C)  Temperature(°C)  blow zero  humidity(%) (mm)
1399-1400 227.5 4.4 20.0 12.2 68 499 1650
1400-1401 3175 4.7 20.9 13.8 76 49 1767
Long term 438 4.1 18.4 11.5 78 49.5 2080

SO 9 Sl Gl ey (Cdgm ) slllel-A
OF F GLSe o i) (e Vee) 093 (0l G
sl o 5 JULR) Capegdsil + pliaans + pliyae
VD) (3955 Sy F-A ooy 10) (ugy e (I
ST

ot s Bl G Ge)) (59,l55,51-9
LS 0 i VIB) 0556 (b s

G 9 SB 5 G Ge)) G lSg 90 -
+ plyae o+ (LS jo 2 Y/0) g5 ol juw
ot (Bl gl oS5y JULy) Cujegdsil + playaauss
3 Al V) (g (S P-A pley 4o) (s,
(LS

ot 9 Bl 5 G95o) Crjom sy )
GLSe )0 0,5 00 ) 0550 (o s

ot 5 SBT3l ey Gs5o) (s e VY
plisae 8+ (LS )0 0,5 B +) 2958 (A e
(Sl gl o9 JUL) Cujesdsil + playsaws +
A VB (o35 (S A by 50) (sdugy e
Gise 5o

Gy slacale S pac) dale- VY

(2 slocile JolS () anlsn ¥

CiS cod b Jlo oS e o Gilesl 0l
3 Dpai 03 o8, 8 |2l esg pals
5055 b oye yia po 4l YO oS5 L g elisle,s
43 g oo 3 Blglys YV« o oSl s ClS
55 o alold L0 CiS 5 yte ko OF s
5 o s S5 Sl 35 (o Al e ¥ Sl

Salei] 55 5 slal 5 e S Lo S s alols

Jolis (55,555 by, oilesl cnl 5o Lol Jele
Rl 5 L ) gy 5585 e g0
S hooliinl b gl (65,551 + Ll lo,5 5
3,555 o5 Clo LT 50 o b e gedas
S N el (e Jele 5 (it 225)
g b gyt als ol en 4y LSl

ColS i Oyge 4 (O (]l elds )
(LS o 2 Y/0) SB L asel

SOl Gy Oyge 4 (8) dlyelds 5T
b pliae b+ GESa o 2 Y/0) S L atses
o (Bl o590 JULL) Copegdsil + plisens
2 S M) (g6 (S p A Gley 59) (s,
(S

5 <l Sl e (S el pe) BliluS Y
OGS 5o 2 (oo Vo o) 0955 (ol 51 S

5 Bl Gl ey (S8 (g je) FslSlusy ¥
+ OS2 yo i (e Vov) 0956 ol 51 S
JU) Cujegdsl + plidens + plbae o8
Sr A Gl 03 sy o (Bl e
(LS o 5 VIB) (355

e 3 G 9 S5 G (U (8598 (eSO
(G o 2d VD) 0g5u ol

e 5 G g S 51 g (JS) 089k (uSH-F
boaliae b+ (LS o yxd V/0) o936 o
ot (Bl gl )T g JULY) o jesdsil + plasaens
2 Sl V) (g (S A Glej 50) (sda,
(e

3Gt g il 5l e (Cudgu ) bl Y
GESe 5o yid (gheo Ve o) 9550 0l 5



VFoF Gleal O o)lods Y 0)98 ol ol poo ceelyy a2

e ol Jlo 5o (Y Jg92) 39 lo gne
93 2 50 g sladile lesn » S 65,05
2 ki g 5 sladle wlogn » b pSale Jlo
Josine bl 5l 5 slacale (515 5 pgs Jlo
o oo IS Jlos 90 50 )0 aisgy 1o )55 5
slacile olog 9 0515 WSle 5 (65,051
D9 o gire (5ol S5l 55m

5 sbale plogm p o3d 51 ol o o
B lgme S nlpss Jlo jo (Js e
S0 50 sbaale )4 s 65,555 Slilas
(S aiey by 2l sleelal glad (gaile>
sailosdl 5,5uils b 5 S L Lo S ale LY
5 ools 3 st cos |, SB s b pSalke
s HB 51 Sy i i s
S5 g ol 5m gladdle (S Cusrer obs
Lee and ) oS oo Ol hguiws |, lagyl
3, G,k 3l e oldes (Thierfelder 2017
e sledale (55l 5 98 @lad (08
U Sheees,S S Sl bl s S
WS (oo SIS g i ) dloniz e gladile
oz (2loa slaplal (pd Slilee o 5l
5o sladile g pan) ey 635 slaplail
pilies Lo plail ol ads 09 o0 wlgs alle iz
30 ol 0yd slacliaee S5l 65, Bho
e a0l B pas all co (s ) sl pladl
e Slioapg S (S Sy b nds el
P lga g Sas S a5 Sl g Wedos 50
cils aalgs |y Al Gy b wbb
.(Radosevich et al., 2011)

YYVIO Sl olee YAAVEe Lo o
oidee TIVID eV ) Jlo o g yia ee
5o SNk ol b sl Jle 5o 1 g 0
Ay pid b o e lacile Gulege
poes Jlosl rizmen (V) Jouz) Conl aily als
L pose) osdse el ey il oobol o o

10 - carbohydrate starvation

cils gl b (cwls cus, can b) e Yx) e
VIV o35)l5 oy 9 jio o OYNVY &g @
ol (s iz iy ploas b il 33: e
5 U8 88 ol (65 S ale 5l i 4 00,8
o..\.';)lf oK L: Bl OML} Sk S99y CslS
mcale plo il bglse SB L cslS b lojen g
Lo ,S wles o i bele SB L S
oSeale 5l S Sk e sledale S cun
Sy aw D S 50 Y lhe ) ge <Y
Sy ol eolaiul (ODe LS g5 4o 5l s b
gpsbale gy, bsdle 6 o)
Olosd) ©)5 52 50 5,» sladile Sl (o)l paiges
slhoolatul b Jaame (Soielenjud (S, 5l on
95 &5 5 OS5 Doy D o I sz kx
e 3 o A5 SSE 4 3 p sladile o518
FA S a0 ol 5 ile 4,0 VO sles yo oyl 4o
9 (),»-A OxY 6)*? o)“dJ‘ C"la'“’) FHK o)il.o.c
Jdod g i ol (605 ojluil by asll
ly8l oy b anlllas 550 sloyial )y (sl
.o el Excel 5 GenStat

9515 2 6HFL e g bl Ol

i gbale gy
Sy e o2 sale Jeame cllon ley o
"Sab gl Sag T oleoied Sole &6
ol srw palS (S S5k L 5 Tl g
a0 Al e slacale lge 4 JS Lo (i,
sl Hlas Jlo g0 52 50 Liolejl gl aial ool
0515 2 G35 ph 5 Sl Jlite ol S
@bl Sk 5l dle sz e slecile uloges

5 - Sophora alopecuroides

6 - Glycyrrhiza glabra

7 - Convolvulus arvensis

8 - Tragopogon graminifolius
9 - Cichorium intybus



\F.¥ OMU d c)Lo.Jb AY 0,90 O'Jﬁ’J P C«&b} A gl

A G dloaiz 550 ladile o515 (55,1
32 sleaale (ST a5 Jb o sl ilibl sy
Mirzavand ) sls jzals as,o Frosqux 1) AllS
5 5 sl Cares ow,y, (€t al, 2017
b 55,5 il slaailily cov pasS cuiS
32 saale (ST iy oS ol las Jlo g0
S sbable o 6550 4 by
G oS5 Oliee oS Jolie 5 Jloo

(Amini etal., 2017) szl |, 5,0 slacale

S mho 4 5,0 gladle ool 0,5 sloady,
Olisy g o sl axy0 (oyme 40 g 03]
Cloutier and ) w,.5,1,8 s 5 o3l
ooed Lpimaw Sl o) o (Leblanc, 2001
0L ua.?r.m.o =\.>L..M~o) ‘adj IR LgLQgAl.C S99y »
alble 15U cov g sladle gy oS ol
Johie 55,556 ailabs o 5 485 15 55,551
S sl abls I S edle Cusen
ibe gl .(Wozniak, 2018) Wl se ials
Sldas sl b loy uddS L as ols olas Koo
oS s @h LB a4 Ced G o

oo slecale ulogn 5 0515 5 (65,551 el 5 o ASale 1 Guillg 4525 =Y Jgor
Table 2. Statistical analysis of herbicides effects and tillage systems for weed density and biomass
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Table 3. Effect of herbicides and Tillage systems on weeds biomass (g/m?) in 2020-2021 .

peore S (8555 pas gAE
Conventional tillage  No-tillage Herbicide
120.2b 154.3 a Control (weeding) o5 pas als
80.8 gh 117.8b Oxyfluorfen ()55l .5
92.2 c-h 97.2 c-g Oxyfluorfen+ Betanal progress ys )5y Jbks + 43,5l ST
83.4 fgh 110.8 bed Trifluralin ;01,515 6 5
96. 6 c-g 112.1 be Trifluralin + Betanal progress ,u,5¢, Jto+ oudliels 55
80.1 gh 104.8 b-e Isoxaflutole Jsgl3l.s's |
93.6 c-h 107.4 b-e Isoxaflutole + Betanal progress . ,5q, by + J5glslas gl
86.9 e-h 107 b-e Metribuzin iy 59: (6 e
91.6 c-h 102.1 b-f Metribuzin+ Betanal progress . 3¢, JULo + cpje (55
99.6 b-g 110.7 bed Imazethapyr ;. Gl;Le.|
90.9 d-h 89 e-h Imazethapyr+ Betanal progress . ,5g, Julisr b5kl
75.4h 84 fgh Flurochloridone g4 ,4l5'5,5l3
90. e-h 96.5 c-g Flurochloridone + Betanal progress ,s,5s, JUlu + 995,515 9,418
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Means with at least one common letter, are not significantly different based on the minimum significant
difference at the 5% probability level.
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Figure 1. Effect of herbicides on weeds biomass (g/m?) in 2021-2022.

Means with at least one common letter, are not significantly different based on the minimum significant
difference at the 5% probability level.
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Figure 2. Effect of herbicides on weeds density (g/m?) in 2021-2022.
Means with at least one common letter, are not significantly different based on the minimum significant
difference at the 5% probability level.
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Table 4. Analysis of varicance of Harvest index, Biological yield, Grain yield and Number of pod per plant chickpea

Slaye (Sile (Mean of squares)

S ol

cailsy paslo Sl o Slas als 5 Slos G, s slass 2 (Source of variations)
Harvest index Biological yield Grain yield Number of pod per plant 03!
2021-2022 2020-2021 2021-2022 2020-2021 2021-2022 2020-2021 2021-2022 2020-2021 df
118.3 ns 890.2 * 15434 ns 169156 * 46876 ns 177028 * 116.3 ns 263.6 * 2 (block) 50
778.3* 27.3ns 1983993 * 196233 * 5866 ns 7889 ns 0.036 ns 0.86 ns 1 (Tillage systems) (s;,s515 pitams
144 213 31649 6500.7 7431 4513.2 2.05 5.2 2 (Residual) Uas
22.5** 25.5 ** 22154 ** 86568 ** 21865 ** 58868 ** 22.2 ** 25 ** 13 (Herbicide) :Scale
13 GESile x (65,5515 s
6.7 ns 41.4* 14461 *  63874* 2973ns 9274 ns 14.12* 23 ** (Tillage systems x Herbicide)
8.9 532 7209 30510 4298 7828 6.75 9.1 52 (Residual) Uas
9.4 10 8.8 19 147 20 186 17 V) () s oo
**x 9 * ns

aoy3 ) g oo, B Jlisl maw jo jlo siae g lo Sre pas o Ay

ns, * and **: not significant, significant at 5% and 1% levels
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Table 5- Comparion of mean of Number of pods per plant, Biological yield and Harvest indexin
response to herbicides and tillage systems (2020-2021)

Sl g el So5elem o SXles age 4o pl Slawsy smSuJ.c sl
A kg/ha) (&g 0) (Herbicide treatments)
Harvestindex ~ Biological yield Number of pods per
plant
27.8 h-j 980 b-e 19.8 a-d (Trifluraliny o5l s 5
oS 9y JUto + ol el (s 5
35.1af 859 b-f 15 def ( Trifluralin + Betanaf progress)
28.5 hj 880 b-f 23a (Isoxaflutole) J55l8L..5'q 5!
i ] o059 JUbo + Jiglils sl
35.8 a-d 7894 c-f 14.8¢f ( Isoxaﬂutole + Betanalprogress)
32.5b-h 750.3 ef 17.5 b-f ( Oxyfluorfen) ;5,516 .S %_
r ] ] 55 JBLs 53, 5] 3
3lcy 943.5 b-f 16.3 cf (Oxyfluorfen+Betanaf progress) ‘@:
31.3 cAi 1017 b-e 17 c-f ( Imazethapyr) ,..Ul;L.! 9
} i oS 9p JUko + bl c
348af 91 cf 15.6 def (Imazethapyr + Betanal progress) %
34.7 a-e 691 f 15.7 d-f (Flurochloridone) ;ygus ,I5'q 4l E
i i i oS 9 JBLo + (91555l 2
31.3cA 914.2b-f 16.1c (Flurochloridone + Beté)nal proéress) é
30.2 e+ 921 b-f 17.2 b-f (Metribuziny 55 s 5o =
o595 JULo +5em s
324b-h 909 b-f 15.5 def (Metribuzin+ Betanal 6rogress>
35.5a-e 802 c-f 15.2 def (Weeding) (ouzg poc) vals
39a 1035 bcd 234 a (Weedy) (ruzg) salis
30.7 d-j 1064 bc 15.2 def (Trifluraliny o5l s 5
S5 JUla + Gyl s
36.2 ab 927 b-f 17.3 b-f ( Trifluralin + Betanal E)rogreSS)
35.6 a-d 755.3 def 16.4 c-f (Isoxaflutole> Fslolas's
r i 59 JU+ Jiglilos sl
2929} 1069.3 be 19a-f (Isoxaflutole + Betanalprogress) -
31.5 b-i 11015b 15 def (Oxyfluorfen)y 8,515 o' \g\‘
] i 25 JU 458018 ST 3
32.5b-h 813.6 c-f 20.6 abc (Oxyfluorfen+BetanaI progress) 2
36.7 ab 806.7 c-f 14.3f ( Imazethapyr) ,.G!;5Ls! i
: o an JUle + bl =
27.9 ] 881.5b-1 22.74a (Imazethapyr + Betanal progress) s
25.9j 902.4 b-f 142 f (Flurochloridone) :ysa 15,13 e
i oS 9 JULo + (g 159 50l S
31.2b-i 878.4b-f 16.5 ¢-f (Flurochloridone + Betanal pri)gress) S
34.4 a-g 858.6 b-f ef 14.7 (Metribuziny 550 s e C
o590 JU + e s e
30f-g 971 b-f 17.5 b-f (Metribuzin+ Betanal progress)
26.7 hi 1052 bc 19.3a-e (Weeding) (s pos) salis
35.2 a-f 1554.3 a 22.1ab (Weedy) ((rez9) 2ol

Ogls oy B Jleixl s (o lo gime BN JBlas ulul 5 oS iie By S BBlas b st [0 30 b Sl
Means in each column with at least one common letter, are not significantly different based on ..s,la (g ls cxe
the minimum significant difference at the 5% probability level.
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Figure 3. Effect of herbicides on chickpea seed yield. Means with at least one common letter, are not
significantly different based on the minimum significant difference at the 5% probability level.
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Figure 4. Effect of herbicides on chickpea Harvest index in 2021-2022. Means with at least one

common letter, are not significantly different based on the minimum significant difference at the 5%
probability level.
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Table 6- Comparion mean of Number of pods per plant and Biological yield response to
herbicides and tillage systems (2021-2022)

S Wy 50 pld oluas

kg/ha) (G 0) - wscide ol ylows
Bogical yield Number Of pods per (Herbicide treatmentsf“: ’
plant
895.4 fg 15.6 b-e (Trifluraliny . Jl,5l8 < 5
S on JUl + llysls 6 5
789.1gh 12.2ef (Trif‘iﬁraljijr; + Betanal 6rogre§s>
819.7 fgh 18.3 ab (Isoxaflutole) Jsglslos 3!
oS 9n Jit + Jslilus'y !
848.9 fgh 12.1 ef (1soxaflutole + Betanalprogress) 9
870.9 fgh 14c-f ( Oxyfluorfen) 3,515 .51 2
S5 JULs 408 5l8 ST 3
913.5 def 12.8 def (OxﬁluéﬁemBetaﬁal progress) ".'l:
894.4 fg 13.6 def ( Imazethapyr) ,.bl;Le! 9
5 JUto + bl =
786.2 foh 12.7 def (Imazg{hapyr + Betaﬁél progress) '%
741.1 hi 12.7 def (Flurochloridone) :ysas IS'g 418 GE)
i oS5 JUL + g IS5 olé 2
762.8 ghi 12.7 def (Flurochlorldone + Bﬁanal%rogress) 8
819.5 fgh 13.5 def ( Metribuziny o0 s s =
i 5592 JBLa + 2 5em 55
743.7hi 12.3ef ( ME?ribﬁ?im Betan%Tpro@?es&
625.2 | 12.5et (Weeding) ((y>g poc) salis
912.6 ef 20.1a (Weedy) ( u>9) sals
1124.5 bc 11.8 ef (Trifluraliny ;,J1,5ls s
g oS 9 JBl + ol ysld (s
1069.4 be 14.3 b-f ( Trifluralin + Betanal [))rogreSS)
1110.5 bc 13.5 def (Isoxaflutole) Jsslsluss |
] s JU + JiluS s
1112.9 be 15b-e (Iso%flafale + Betanalprojgfress)
1190 abc 11.7 ef (Oxyfluorfen) -3,5ls .5
- S g, JUln +,8,0l8 |
1061.8 bc 16.6 a-d (OxﬁluorfemBetanal p‘r%jress)
1043.3 cde 11.8 ef ( Imazethapyr) O

S JUl + bliley]

(Conventional) pgw s 53365

1194 ab 18.1abc (Imazethapyr + Betanal progress)
1054.2 b-e 104 f (Flurochloridone) :ysus ,I55,4l8
oo 9y JULs + g I pl8
1060.9 bed 13.1 def (Flurochloridone + E‘fetanal 6rogress)
1118.5 bc 11.9 ef (Metribuziny 590 s e
o597 JUbs +0nsem s e
1137 be 13.7 def (Metribuzin+ Betanéll progress)
1126 bc 15 b-e (Weeding) ((p>g pac) salis
1323 a 18.5ab (Weedy) ((pog) aali
Oels oy B Jleixl s (o lo gime BN JBlas ulul 5 oS iine By S BBlas b et j2 30 o Sl
A5l (gl e

Means in each column with at least one common letter, are not significantly different based on the
minimum significant difference at the 5% probability level.
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EXTENDED ABSTRACT

Introduction: The Chickpea (Cicer arietinum L.) rotation with wheat is very important because of
the ability of chickpea to fix nitrogen and improve soil fertility. Chickpea has a limited ability to
compete with weeds due to its relatively slow early growth season. Among the methods of weed
control, herbicides have an important role in weed management because of their efficiency and
cost-effectiveness, and they are widely used today.

Methodology: In order to survey the efficacy of several pre-and post-emergence herbicides on
weed control in the autumn cultivation of chickpeas, a split-plot experiment was conducted in a
randomized complete block design with four replications in the Sararoud region during 2021-2022
and 2022-2023. The experiment was carried out in a field that was under wheat cultivation the
previous year. The main plots contained two tillage systems (conventional tillage and no-tillage).
The sub plots included 12 herbicide treatments (Trifluralin, Trifluralin + Bethanal progress,
Isoxaflutole, Isoxaflutole + Bethanal progress, Oxyfluorfen, Oxyfluorfen + Bethanal progress,
Imazethapyr, Imazethapyr + Bethanal progress, Fluorochloridone, Fluorochloridone + Bethanal
progress, Metribuzin, Metribuzin + Bethanal progress, and two controls (weed-free and weed-
infested).

Research findings: In the first year, conventional tillage reduced the density and dry weight of
weeds, but this reduction was statistically significant for the dry weight of weeds. In this year the
lowest weeds dry weight was related to the conventional tillage and in the herbicide treatments of
fluorochloridone, isoxaflotel and oxyfluorfen, it was 75, 80 and 81 gr/m2 respectively. In the
second year, the lowest density with 6.3 plants/m2 and biomass with 81 gr/m2 of weeds for
fluorochloridone were recorded. The highest yield of chickpea grain yield was observed for the
control treatment (weed free) and trifloralin + bethanal progress, 846.7 and 664.1 kg/ha for the first
year and 627 and 496 kg/ha for the second year. The application of Betanal herbicide at the 5 to 10
centimeter stage of chickpea growth, aimed at controlling broad leaf weeds, was not effective, and
there was no statistically significant difference between its application and non-application.
Herbicides isoxaflotel and trifloralin and conventional tillage system had better efficiency
according to the highest percentage of weed control and the maximum yield of chickpea grain
yield.

Keywords: Autumn cultivation, Biomass, Density, Chemical Control.
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