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Introduction

Weeds are one of the most problematic factors in chickpea production systems and chemical control of weeds is
limited in Iran because of registered selective herbicides for this crop are not available for farmers. In this situation,
optimizing of herbicide application (especially soil-applied herbicides) is one way that can help farmers to combat with
weeds. Incorporated By Sowing (IBS) is one of the best way for optimizing of non-selective soil herbicides application
in crops. The purpose of this experiment is to investigate the possibility application of non-selective soil-applied
herbicides in directed planting of chickpea via IBS.

Material and Methods

Application possibility of non-selective herbicides in directed sowing of chickpea was evaluated in Ardabil and
Zanjan in 2020. The treatments were arranged in a strip plot experiment with randomized complete block design and 3
replications. The vertical factor was herbicide application (including: trifluralin, metribuzin, pendimethalin,
imazethapyr, and their combination with (phenmedipham+desmedipham+ethofumesate), and also oxyfluorfen and
weedy and weed free controls. Horizontal factor was incorporated by sowing (IBS) methods (including: incorporate by
seed planter and cultivator+seed planter). Seed germination of chickpea, weed density and biomass and chickpea grain
yield were evaluated 30 days after herbicide application and in the end of chickpea growth.

Results and Discussion

IBS methods did not have a significant impact on weed and chickpea density and biomass. Therefore, the use of a
cultivator before seed planting is only recommended when the seedbed is inadequately prepared or if pre-planting weed
control has not been effectively executed. In contrast, herbicides had significant effects on weeds population and
chickpea in experimental locations. In Ardabil, pendimetalin and pendimetalin + (phenmedipham + desmedipham +
ethofumesate) were the only treatments that had low efficacy on weeds (with 48.9 and 51.7 % weed biomass reduction
respectively) and other treatments had no significant difference in 30 days after herbicides application. In the end of
growing season, the highest weeds biomass reduction (in compared with control) were recorded in trifluralin,
metribuzin and imazethapyr in combination with (phenmedipham + desmedipham + ethofumesate) and oxyfluorfen
(with 84, 83, 80 and 70 of control (%) respectively). In Zanjan, single application of trifluralin and metribuzin and their
combination with (phenmedipham + desmedipham + ethofumesate) and combination of imazethapyr with
(phenmedipham + desmedipham + ethofumesate) had the highest weed control with 79, 71, 78.6 and 75.5 %
respectively. In contrast with Ardabil, the lowest weed control efficacy was recorded in oxyfluorfen plots (22.4%).
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Grain yield of chickpea was also high in trifluralin + (phenmedipham + desmedipham + ethofumesate) and was low in
imazethapyr in Zanjan and Ardabil.

Conclusions
Application of soil herbicides (including: Metribuzin and Trifluralin) in chickpea is possible only if, farmers use
them just before sowing and incorporate the herbicides into the seedbed during the sowing process.
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Table 1- Use of herbicides as experimental treatments, their dose and application times.
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Table 2- Dominant weeds in Ardabil and Zanjan

ol
Zanjan
ke pb Gw)lé Y oolgils J.\U 4 >
Scientific name Percian name Family Life cycle
. . . . _ b
Scariola orientalis (Boiss.) Salls Asteraceae . ?°
Biennial
. .. oSS
Polygonum aviculare L. AL s cale Polygonaceae -
Annual
. . . S
Galium tricornutum Stokes thewe Rubiaceae -
Annual
. . S
Cerastium sp. E o alls Caryophyllaceae -
Annual
oSS
Bromus tectorum L. sile g, Poaceae -
Annual
e e aluSs
Centaurea depressa M.B. P 5 Asteraceae B
Annual
. . _ AluSs
Gypsophila paniculata L. Cowgd &5 Caryophyllaceae -
Annual
L. . Al
Chondrilla juncea L. O9 8 Asteraceae “\“}
Perennial
Acroptilon repens (L.) DC. asl Asteraceae “\“}
Perennial
Jumo)!
Ardabil
Acroptilon repens (L.) DC. asl Asteraceae “\"
Perennial
. alwos
Convolvulus arvensis S Convolvulaceae “\0
Perennial
: ) . ) . oSS
Geranium spp. iy Slared Geraniaceae -
Annual
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Fumaria sp. o Solis Fumariaceae -
Annual
. <. . alloa
Tragopogon major Sl Asteraceae e

Perennial
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Table 3- Mean of square of experimental treatment effects on weed dry matter at early
season (30 days after herbicide application) and at the end of the growing season
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E‘; ‘““H b_“_‘; 144.7 ™ 378 ™ 91.2m 185.4
x Herbicide
EU& 16 174.7 397.4 107.8 425
rror
Ol s i
é‘\‘/" (0/)’” 15.4 315 15.1 14
()

do )0 Sy g iy Jloiol e jo jlo e s Sy s
*and **: are significant in 5 and 1%, respectively.
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Table 4- Means comparison of experimental treatments effects on weed dry matter (% decrease compared with
weedy control) at the early (30 days after sprayer) and end of the growing season

Jad slol Juad bl
SSdle sl oy Early of season End of season

Herbicide treatments =3 Juo,! ol Jo)!
Zanjan Ardabil Zanjan Ardabil

Q:.Jbslécsﬂ
Trifluralin
oN
(Treflan®, EC 48%)
Ry
Metribuzin
95
(Sencor®, WP 70%)
Ollegan
Pendimetalin
ol
(Estamp® , EC 33%)
265k

79.3%* 90.62 58 P 69.6 bed

71.3 ¢ 921 60.6 65.1 <

48.9°¢ 68.9° 45.3 « 44.2°

Imazethapyr 65.6 2 96.9 2 38.5% 62.7
Sy

(Pursuit®, SL 10%)
CLERO IR
Trifluralin + (Phen+Des+Etho)”
ST o 1 bl 36 5
(EC 27.4%) Treflan®+Betanal Progress of®
(CLREROLNSIN
Metribuzin+(Phen+Des+Etho)
ST o813 bl g5
(EC 27.4%) Sencor® + Betanal Progress of®
(95"'&‘”05)*&‘:”:“’(5%
Pendimetalin+(Phen+Des+Etho)
&l T 51 Jbbirr caslind
(EC 27.4%) Estamp® +Betanal Progress of®
(g5h oot 3 5 b5 e
Imazethapyr+(Phen+Des+Etho)
S T 51y bl g
(EC 27.4%) Pursuit® +Betanal Progress of®
NI
Oxyfluorfen 22.4¢ 95.92 6.4° 70 &
5
(Goal®, EC 24%)

725%® 90.1% 66.4 2 84.22

78.6 2 925¢ 514° 83.2%®

51.7 ¢ 55.7 P 43.5¢ 59.5¢

775° 872 48.4 < 79.6 ¢

5,05 (5 bl gl LSD 5051 ool 2 5 0 p3 0 Jlozol gbans 50 o5 e By S5 Bl b oo Silos «ygim o 50
*In each column, means with the same letter had no significant difference(p<0.05).
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Table 5- Mean of squares of experimental treatments effects on Chickpea germination, dry matter and grain yield

Jus )l obs;
5 sl axyd Ardabil Zanjan
S.OV. Bl s Sis gyl oShes o ot SRS 0 &l 0,5 hos
df Germination  Dry matter Grain yield Germination Dry Grain yield
matter
| S5
R )I';Jt' 2 60.6 ™ 129" 1297.1™ 11215™ 2374.3™ 12661.6 ™
eplication
Ll
“:: 1 121 16.25™ 25149 453.7 ™ 327.1m™ 91150.8 ™
Uas
E 2 40.9 24.48 494.1 445.6 42 6641.6
rror
H“’“g“d; 9 30.3™ 424 226676.5™ 814.3" 1027.2™ 398445.8™
erbicide
Uas-
E 18 31.2 21.2 30538.5 3117 203.6 48451.7
rror
iSiile X Lz
I‘E‘; “ H b'){'j 11 38"™ 23527.6 ™ 73.3™ 185.7 ™ 15396.3 ™
erbicide
Uas-
E 18 18.2 12.9 22123.1 237 269.4 9229.8
rror,
3 s
é:/”((y)’o - 204 30.3 19.2 213 34.8 20.5
0

o) iy 9 S Jlisl a0l gire s Sy g
** and *: Significant at 1 and 5 percentage, respectively.
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Table 6- Means comparison of experimental treatments effects on Chickpea
germination and dry matter in Zanjan

he . ShS (459
ol by )lous (A0 y8) (yild Juoww ( i )
Herbicide treatments Germination (%) G nf

Dry matter (g.m?)

ol sl 5
Trifluralin
oM
(Treflan®, EC 48%)
g r-e
Metribuzin
995
(Sencor®, WP 70%)
Ollegany
Pendimetalin
el
(Estamp®, EC 33%)
sab5len
Imazethapyr

67.6 b* 52.8 @

66.8° 458 %®

872 7442

78.1%® 345°
Cedgm

(Pursuit®, SL 10%)
(514 oo+ ) + ol pslés 5
Trifluralin + (Phen + Des + Etho)”
BT oS Jle + 305
(EC 27.4%) Treflan® + Betanal Progress of®
(Fh oot () + o jsmis e
Metribuzin + (Phen + Des+Etho)
Gl oS Jl +
(EC 27.4%) Sencor® + Betanal Progress of®
(53| + S+ u3) + JJL"(SM
Pendimetalin + (Phen + Des + Etho)
Gl T ST Jiky + ealins
(EC 27.4%) Estamp® +Betanal Progress of®
(531 e+ )+ ),,__l_l:}lail
Imazethapyr + (Phen + Des + Etho)
o ST Sl i
(EC 27.4%) Pursuit® + Betanal Progress of®
ROTCE
Oxyfluorfen
s 453° 385®
(Goal®, EC 24%)

ey pae el 665" 30.6°
Weedy control

68.5° 54.4

75.6 % 58 ®

83.5% 43.6%®

76%® 38.5%®

55l cixe ks LSD gaT ulasl 43 5 00,0 & Jlotiorl pelans 50 S i Gy 5 0 Pl a5 planSilee g5t 0 40
* In each column, means with the same letter had no significant difference(p<0.05).
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Table 7- Means comparison of experimental treatments effects on chickpea grain
yield (kg.ha?!) in Zanjan and Ardabil

o dale 5l jlow
Herbicide treatments

Jwoyl
Ardabil

obs)
Zanjan

Odlysls
Trifluralin
oMy
(Treflan®, EC 48%)
Oy
Metribuzin
295
(Sencor®, WP 70%)
ollesany
Pendimetalin
ol
(Estamp® , EC 33%)
ablen)
Imazethapyr
(Pursuit®, SL 10%)
(Fh o O ol yolds 5
Trifluralin+(Phen+Des+Etho)”
ST o 51 Sl 36 5
(EC 27.4%) Treflan®+Betanal Progress of®
(5l oot OO G 35m s S
Metribuzin+(Phen+Des+Etho)
ST 12 bl g5
(EC 27.4%) Sencor® + Betanal Progress of®
(5 oot (R llia g0y
Pendimetalin+(Phen+Des+Etho)
e 1 JUbr sl
(EC 27.4%) Estamp® +Betanal Progress of®
(g3h oot 3+ ;0 U5 Le|
Imazethapyr+(Phen+Des+Etho)
S T 51 JBlrr a2
(EC 27.4%) Pursuit® +Betanal Progress of®
ROTCER
Oxyfluorfen
Js (Goal®, EC 24%)

Oery poe wald
Weedy control

995.1 @

688.9 ¢

817.3 bcd

621.4 ¢

943.9 abc

699.3 ¢

736.8

742.3

1071¢

400.2 ¢

794.4%

319.5 bed

547.2 8¢

216.7 ¢

813.9°2

575

747.2%

283.6 «

158.4¢

221.61

5,105 g ylel iglis LSD 03T ool 0 5 00,0 0 Jlotior] grbans 50 o8 e By G Jolas b olopSiloo oy o 50 %
* In each column, means with the same letter have no significant difference (p<0.05).
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