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Table 1. Mean comparison of interactive effects of herbicide and herbicideresiduein soil on chickpea genotypestraits

ke ks ile onilodl aBle SUiS (459 0,5 Sl o) 5 039 ade ) J5 039 I 59
(,3) (bS50 0 ,5) olS 5o (bS53 p,5) (LS 53 p,5) (p 55 o)
Herbicide He_zrbicide Shoot dry matter Node number Node fresh weight Total root dry Total nitrogen
Residue (%) (gr/plant) per plant (gr/plant) matter (gr/plant) (magr)
0 100ef*(0.62) 100de(43.89)%* 100def(0.51) 100e(0.71) 100ef(38.97)
25 99.97¢f(0.62) 95.49¢f(40.89) 94.63fgh(0.46) 94.07¢f(0.61) 94.71g(35.96)
5 94.09fg(0.58) 85.98h(37.33) 85.05j(0.43) 80.08gh(0.54) 88.32h(33.21)
399559l g 10 82.05ijk(0.51) 74.37i(32.01) 74.77k(0.37) 70.31hi(0.45) 75.32i(28.56)
Sulfousulfuron 15 73.84Kk1(0.46) 66.73j(28.44) 65.371(0.31) 63.30j(0.40) 61.10§(23.87)
20 61.16mn(0.38) 38.971(16.67) 38.40n(0.18) 45.52K1(0.28) 36.87kI(13.62)
30 41.640p(0.26) 24.51m(11.56) 23.890(0.14) 30.08m(0.20) 23.56m(9.68)
40 28.87q(0.18) 13.63n(6.33) 13.15p(0.08) 17.29n(0.11) 14.14n(5.52)
0 100ef(0.54) 100de(44) 100def(0.51) 100e(0.74) 100ef(31.03)
25 93.95fgh(0.51) 91.97fgh(40.67) 92.72fghi(0.47) 89.07f(0.67) 96.35fg(29.39)
5 97.80egh(0.52) 83.17efgh(41.22) 93.33fghi(0.48) 95.99¢£(0.72) 97.58£(30.09)
J‘“ iyl 10 94.67fgh(0.51) 93.59¢fg(41.11) 93.01fghi(0.47) 93.76e£(0.69) 95.13£g(29.66)
Dnllcelt‘}’lgolp 15 98.21efg(0.52) 93.21efgh(42.22) 92.16ghij(0.47) 95.48e£(0.70) 99.98¢f(30.73)
20 98.47efg(0.52) 95.27ef(42.11) 97.01efgh(0.50) 102.33de(0.74) 105.01de(32.02)
30 99.01ef(0.52) 97.04ef(42.44) 97.92efg(0.49) 103.17de(0.74) 104.73de(31.96)
40 94.86e-h(0.50) 91.14fgh(40.33) 91.89ghij(0.47) 93.24ef(0.68) 106.38de(31.78)
0 100ef(0.58) 100de(45.67) 100def(0.54) 100e(0.82) 100ef(36.70)
25 105.60de(0.60) 100.09de(45.22) 98.57efg(0.52) 101.71e(0.81) 100.57¢f(36.69)
5 115.42¢d(0.65) 100.36de(45.44) 98.75efg(0.52) 103.80de(0.83) 94.55fg(35.12)
ol ppanles 5id 10 122.09¢(0.69) 105.96¢d(47.01) 103.79¢de(0.53) 112.71¢d(0.86) 99.73ef(36.17)
Fegf’e"tif;rl"P 15 123.71bc(0.70) 110.12bc(48.22) 106.80bcd(0.54) 118.19bc(0.88) 110.65¢d(39.33)
20 124.19b¢(0.70) 111.44bc(49.11) 108.45bc(0.56) 120.65bc(0.90) 115.19¢(39.38)
30 134.07ab(0.75) 115.95ab(51.33) 113.98ab(0.60) 127.88ab(0.97) 126.28b(41.04)
40 139.08a(0.78) 119.15a(52.67) 117.45a(0.62) 133.44a(1.01) 133.31a(41.69)
0 100ef(0.58) 100de(41.33) 100def(0.43) 100e(0.66) 100ef(32.96)
25 95.41efgh(0.56) 90.22fgh(36.22) 90.38hij(0.37) 74.11hi(0.43) 89.78gh(28.90)
+ 09,58 g9l oo 5 86.39hij(0.51) 86.81gh(35.22) 86.68ij(0.36) 71.38hi(0.44) 83.23g(26.94)
0995 Cae 10 87.91ghi(0.52) 76.58i(30.44) 76.77k(0.31) 63.85ij(0.37) 73.76i(23.54)
Sulfousulfuron 15 78.03jk(0.45) 63.31j(25.33) 64.121(0.25) 55.08jk(0.32) 61.82j(20.72)
Mets:lfumn 20 64.30lm(0.38) 52.57k(21.56) 54.84m(0.21) 51.43k1(0.32) 42.16k(13.67)
30 51.02n0(0.30) 34.101(14.89) 34.55n(0.15) 41.241(0.26) 30.20Im(9.76)
40 38.38pq(0.23) 22.71m(9.78) 19.360p(0.10) 27.62mn(0.17) 23.96m(7.19)

Means of each column followed by similar letters are not significantly different (LSD 5%).
Data inside the parenthesis are the real data.
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Table 2. Mean comparison of interactive effects of genotype and herbicideresidue in soil on chickpea genotypestraits

owiloudl

e s Bl SS9 . X
o dle (oS 13 o)) oS 5 0,5 olass °P:)-' 059’ wf 5 ois 5 chsf‘-:J
(wer?) Node Number per eles 5 ?’S_) (o5 52 £5) (?’_5‘51'”)
plant Node fresh weight Total root dry matter ~ Total nitrogen (m
oot Herbicide Shootttdry (gr/plant) (gr/plant) ar)
YPE  residue (%) matter
(gr/plnat)
0 ns 100a*(39.92) 100a(0.85)** 100a(1.31) 100a(48.42)
2.5 ns 87.35d(39.15) 86.85def(0.75) 78.75ghi(1.04) 87.65¢(42.55)
5 ns 89.26¢d(36.42) 88.44def(0.76) 72.18efgh(1.09) 88.78¢(43.16)
FAY s Jls] 10 ns 79.72¢(36.33) 78.66gh(0.68) 71.251jk(0.95) 79.30de(38.66)
ILC 482 15 ns 75.10ef(35.42) 73.60hi(0.64) 67.74jk1(0.91) 74.66def(36.25)
20 ns 72.08fg(28.67) 71.22ij(0.62) 67.34jk1(0.91) 71.40£(34.25)
30 ns 68.87fg(27.33) 68.18ij(0.60) 65.20k1(0.89) 70.811(33.56)
40 ns 59.42h(25.15) 59.73k1(0.54) 58.591(0.81) 62.35g(29.27)
0 ns 100a(28.58) 100a(0.15) 100a(0.35) 100a(17.35)
2.5 ns 97.17ab(27.58) 96.65ab(0.14) 96.67ab(0.34) 99.92a(16.92)
5 ns 94.02abc(27.75) 93.56abc(0.14) 94.83abc(0.33) 91.46bc(15.48)
s 10 ns 91.88bcd(26.17) 90.61bcde(0.13) 92.73abcd(0.32) 87.88¢(14.84)
KaKa 15 ns 86.08d(24.50) 84.65¢fg(0.12) 87.32b-g(0.30) 80.47d(13.47)
20 ns 79.53e(22.58) 81.29fg(0.12) 89.21b-f(0.31) 79.35de(12.7)
30 ns 66.28g(18.75) 65.90jk(0.10) 80.93fgh(0.28) 72.21€(11.11)
40 ns 57.62h(16.25) 54.011(0.08) 68.43jk(0.24) 75.59def(11.25)
0 ns 100a(62.67) 100a(0.49) 100a(0.73) 100a(39.33)
2.5 ns 98.81a(55.01) 98.72a(0.48) 93.80abc(0.63) 98.50a(38.73)
5 ns 91.47bcd(56.17) 90.87bcde(0.44) 86.43¢c-g(0.63) 91.04bc(35.38)
ple 10 ns 91.28bcd(50.42) 91.98bcd(0.45) 91.49a-¢(0.59) 90.79bc(34.95)
Hashem 15 ns 88.84cd(56.17) 88.09cde(0.43) 93.98abc(0.58) 95.04ab(36.27)
20 ns 72.08fg(45.83) 71.531j(0.35) 83.40d-h(0.56) 73.59¢f(32.25)
30 ns 68.55g(44.08) 68.681j(0.34) 80.64fghi(0.54) 70.651(24.66)
40 ns 67.93g(38.50) 67.661j(0.33) 76.67hij(0.50) 70.74£(24.12)

Means of each column followed by similar letters are not significantly different (LSD 5%).
Data inside the parenthesis are the real data.

19

Al e B 48U ws )5 O mlaw ;o LSD 3951 olel s alie B> S JBlas lylo o eosls ot o o

Wil e bosls (sBly polie Olaw ples (o 3uly Jols slacl



1YAD 030 Ao F5 Loy Voo oot 1 Il gud> (SR 9 59 i /... I 51 (g 31 1315500 g S ioxo

O od JUd et s )0 5 ol @y sls s Jdoar alse
Sel 7 Jl o nbas b (S le il oo S o
2 Ll @2l il ada) JS 0395t o sne Sl
il gyl e 3L FAY ow I 6l g B lacussss
S e oS Sy o il s e e
(938 osla e Yaiol w955 il gpog Lo 25
Of o S le 5o 85wl e ol olr0e Jliss ply e
5,135 Han & Moon (1998) .ol azs, LS4y 59,5
1305 6Bl 5 5 55 bl gl s iSale ol 4 wo S
SiSdile 45 5,5 58 5 Guo (2008) .ol L
Syl olS 5 S Ol o o5 (5,50l sl ooy pluS 9
5 Oausilssilam sla Sl L a5 wisls plis s
) ~‘—~‘) WSS 50 59598 gmgd gt Juoisg 98] giiams
I8 5 ces e laplail Gl i ) asdllaes j5e lalS
DLl 51 G aiy ) 0355y SLAL 4S5 5-bay ol
aiy) aS glosllcal o9 2la laplal oogicns s
99,5 o= )8 LaiSaale blsy oyme yo jiivn LS
OBk 5l e 8 5oty 0] Jigdlg (sla S ile
slopinm po adoz 5l (Jobo pond 3blie ;0 (Jobo ponds
5 iy it 555l Wish e g 4 le]
dlood 525 5 93 )95 % sla S ale L
sl 2lse slaplal oogcun j slaosls 3l
9 0998lgwsdlm slaiSale L 4 o5 alize
9 4w slaadolae ay (9,580 ggdl gt Jta(yg )98l ganiems
S a8 0l oaal e (sugeSe— syl ez
i 9 (S 0 55 LS 5 o) S oLt/ 2 VO)
S EDS0 a3l (SLs oS5 LS 45 o, Looe /o - ¥Y)
9 =le Slocisis ;S e fan (958l gwsilyn ASile
S de 0y ;0 g oD odal i FAY o Jls!
a5 998 g——wgdl gt Jia g p9dle vl
i g (S p S5 LS 0 p) S (oLooe/- - 0V)
i ED50 ol (S p Sl 1o 0,5 oot /- ATY)
2 (T Jsaz) 0 ssalie 15 5 FAY o JlcsT cslosisiy o
O 50 Sy 4 ol @l 4z by bl
FAY o dlsl 5 r sl il casllans jso (sloceisis
S aile oot (g5laans bl 4 laoaiss o3 Jomie
slacssi) plaw () JS8) widl S )3 (58 gl sun
S ade ol an Jod bl ;o aallaes 5
25 ©9—24mEDS0 ezt bl 1 (5598 5gdl g
XAY s JlsT US> ol siy s o g id_inbo

e oS cade Al ol Ol Sl pwy 0

Gl iSaale a5 as sanline (S s Sl sailaydly
23 0998l gwgdlgart Jia g )98l gsiis 5 (49,58l gigil g
P S o lanl GLE jlacsofe ¥ ¥ N0 zohaw
0095 §3) 1= |y site U (o iion Lo 55 o
Ot S et | g i aaile HalS olee slaslu!
ttlo (olaiSl (yg)9dlgmgdlom & (ow) p0 90 sla iS5 ile
(oo ,0f ) S 0 o)l sailedl oo oy yiios 4S5, 9bas
5 LSS FAY o JlisT sloeisil il sloplail o5
3,90 ;0 0l alS oo oV g VY £F s san ) cile
O i 3 09980 gmmgdl gt Jite (g8l g ten 1S chle
LS Eel e g S o (a0 ) ol ailedl laie
slocwiss sl slaplal sogicuns ) sae,0VY 50+ OY
iSaile Ll Lal ot ool 5 LSIS JFAY —uJls]
A 3959 009 e j i3l el il o g LS 928
LgL{z:r:bﬂ 0095w ) u] sbls )‘ c.b..u O i 50 456)5"“‘“.
0095 Camnny y bl sy oo haiay oy olidl s VY g VF
s S cale oniledl polie 0,5 ases o slse slaplul
O e ot (S0l 8B Jdoas wlsi oo o9l Jisilms
Zhou et al., ) Jsho pundis 0l,8 5 5iwgd o iScale
Izadi-Darbandi et al, (2012) sl s,l55 @b, (2002
sla i S le suile.3L Anderson et al, (2001) 4
@y Slaplil oogcun ) (g,58l5m9 IS 5 Jieisssonis 5
—oaS e aslan Ol Sy o ols ialS 1) sg5u
oy S e0gicens ) p S 0 S ale oailendl 5 o)
dod dly,y S 0093 45 ol cdnlin i LS
S ide 90 Lol Al Lo 0p 56 slacS
GRoLS" (5998 gugil gt Juto (19980 g Zas 9 (39,98 g9l gan
3 depsdslSas isale Llay 53U 5wl (gl gme
S ade a8 il oal 555 05 o pxe (g5le] Ll
= o905 ol Gl & e L )0 JeegdalSio
Aol )3 JLad e ©j50d 9 09-d o0 Jrod delSoo
— =2,k ;| (Smith et al., 1986; Diao et al., 2010)
Sl yesdog glls (ESGle oyl 5790 sl 35T el
5,155 Diao et al, (2010) a5 5,5 ba; bl o S o
byl s 0 905 S5 50 JiegdslSGo jesdend a5 00,5
LVEY SLs sjlsmpd bld 15 5 59, F¥F B ANV 5lsn
pas 45 CiS lg e gl cplay azgi Lol oo 59,VY
Glaplosl oogicen) p JriessdslSos S dale (6,138 ,50



1YAD 090 dous F6 Loy Vol oo 1t Sligud (SIS 9§ i /... I 1 oy 1 1]y 5002 g S Fkoxo

100 | 4_._.--.-..-.-_-:-_?._._. Beeg 0 5 .
® < ~ -~ “&. % -+ hashem 100 | o d @ Al
’ e el \¢~~$ & ke = +--'<‘§°""'..A < hashem
5 - o 0\# kaka [=] [
5 80 - e ® e € TN A% + kaka
: RN} - 34
] > J u— LA
- o
5 ° o NG o X e ATR S
52 60 \@.‘*\‘Jr < w0 4 Vs
o . & Ve
@ \ 2. " :
K ~ © LAY A
£ 40 - * e 4y £ MR X
E \ 'g‘ . 2 40 Y ne
& \ © ot
5 v, & B Neo §‘,
% i e 3 0 s R
9 LB w20 - ol N
s P R
A RO
07 \ 0 ™~
T T T T T T T T T T T T T T T T
0 0.0002 0.0005 0.001 0.002 0.005 0.01 0.02 0 0.0002 0.0005 0.001 o0.002 0.005 0.01 0.02

Concentration (mg kg soil)
5 (1) (399 guogil gms SLoAS Cile uilouBly jlio ) 9955 Slbeaini} (s2lgh BRI 0395 Camn 3 mily —) JS
SE 50 (@) 0998 gwadl gt Juko(y9 98 gw oo

Fig. 1. Shoot dry matter of chickpea genotypesin response to Sulfousulfuron (a) and Sulfousulfuron+M etsulfuron (b)
residuein soil
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Table 3. Parameter s estimated fitting 3 or 4 parameter logistic models of chickpea genotypes shoot dry weight to
different residue of Sulfousulfuron and Sulfousulfuron+M etsulfuron in soil

Herbicide Genotype b C d EDso(m kg soil)
Hashem  1.85(0.23) - 101.41 (3.30)  0.0025 (0.00015)*
Sulfousulfuron ~ ILC 482  2.02 (0.33) - 99.61(3.02)  0.0047 (0.00029)
kaka 2.4(0.43) - 97.20 (3.06)  0.0043 (0.00023)
Sulfousulfuron ~ Hashem  0.77 (0.13) - 98.99 (4.12)  0.1001 (0.1785)
+ ILC482  125(1.61) 43.11(6.99) 99.12(2.55)  0.0057 (0.0006)
Metsulfuron kaka 2.02 (0.29) - 98.83(3.28)  0.0837(0.2131)
(Standard error)*
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Table 4. Parameter s estimated fitting 3 parameter logistic model of chickpea genotypesroot dry weight to different
residue of Sulfousulfuron and Sulfousulfuron+metsulfuron in soil

Herbicide Genotype b d EDso (m kg soil)
Hashem  2.83 (0.35) 97.18(3.82)  0.0023 (0.0001)*

Sulfousulfuron ~ ILC 482  1.04 (0.13)  96.12 (4.19)  0.0017 (0.0002)
kaka 2.56(0.53)  96.09 (3.95)  0.0043 (0.0003)

Sulfousulfuron Hashem 0.93 (0.15)  97.91 (6.11) 0.0019 (0.0003)
+ ILC482  048(0.13)  99.69 (6.51)  0.0032 (0.0011)
Metsulfuron kaka 1.81 (0.51) 100.56 (4.81)  0.0113 (0.0013)

(Standard error)*
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Fig. 2. Root dry matter of chickpea genotypesin responseto Sulfousulfuron (a) and Sulfousulfuron+M etsulfuron (b)
residuein soil
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Table5. Parameter s estimated fitting 3 parameter logistic model of chickpea genotypes nodule fresh weight to
different residue of Sulfousulfuron and Sulfousulfuron+M etsulfuron in soil

Herbicide Genotype b d EDso (m kg™ soil)
Hashem  3.83(0.72) 94.03(2.97) 0.0023 (0.0001)*
Sulfousulfuron ILC 482 1.48(0.22) 95.21 (3.74) 0.0030 (0.0002)
kaka 2.84(0.36)  96.16 (2.75)  0.0031 (0.0001)
Sulfousulfuron Hashem 2.65(0.51) 93.52(3.65)  0.0047 (0.0003)
+ ILC482  0.87(0.18) 97.57(5.28)  0.0073 (0.0012)
Metsulfuron kaka 3.89 (0.75)  96.97 (2.84)  0.0087 (0.0004)
(Standard error)*
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Fig. 3. Node fresh weight of chickpea genotypesin responseto Sulfousulfuron (a) and Sulfousulfuron+M etsulfuron (b)
residuein soil
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Table 6. Mean comparison of interactive effects of herbicide and chickpea genotypes on measured traits

a5l s 5) e .. i e et
Sl iy ’5*-" t:)s (oS 1) o5 sl ey °ﬁ:r’ 31 ,) N g:is 5z t:)sr-:-’
(oS )2 p5) (oS 5o (oS 59 p%) (p 55 o)
Herbicide Genotype Shoot dry weight Node Number per Nc\)ls;;[]? Total root dry Total Nitrogen
(gr/plant) plant (gr/plant) weight (gr/plant) (mar)
ls!
odls 78.96de*(0.54) 63.12g(37.88)** 63.071(0.54) 53.101(0.64) 62.63g(34.12)
ILC 482
09,5859 300 s
75.68¢(0.53) 68.631(19.83) 66.58£(0.1) 75.41¢(0.26) 64.36fg(11.78)
Sulfousulfuron KaKa
pole 63.461(0.55) 55.62h(23.71) 56.07g(0.29) 59.241(0.32) 57.53h(25.11)
Hashem
ls!
odls 99.651(0.51) 92.02¢(59.13) 91.33¢(0.82) 92.89¢(1.21) 92.36e(39.48)
) ILC 482
Jete os8slSils st
Diclofop 83.09d(0.48) 84.16d(24.12) 86.03d(0.13) 83.28d(0.29) 102.45¢(16.13)
methyl KaKa
pole 108.62b(0.34) 107.07b(41.67) 106.90b(0.51) 113.7b(0.61) 107.13b(36.87)
Hashem
ls!
I‘I:;)IJ4§2 104.06bc(0.61) 95.36¢(65.17) 93.95¢(0.91) 95.23¢(1.45) 97.96d(53.42)
J-:J‘s»!»%»’sr-:wr‘-é [Cx(y
Fenoxaprop 107.88b(0.53) 107.16b(29.63) 103.93b(0.15) 112.07b(0.38) 109.27b(16.92)
P-cthyl KaKa
pile 149.62a(0.51) 121.11a(49.46) 120.04a(0.61) 136.38a(0.81) 123.76a(44.43)
Hashem
sJls]
ant il gl 1.0 482 79.63de(0.49) 65.37fg(37.92) 64.991(0.46) 54.311(0.63) 65.19fg(26.16)
Sulgﬁ:jlzron KL;Ka 81.65de(0.67) 76.31e(22.13) 76.79¢(0.11) 83.59d(0.29) 67.06£(11.53)
+
Metsulfuron pile
Hash 63.891(0.77) 55.66h(20.5) 55.74g(0.25) 43.87g(0.19) 57.11h(23.68)
ashem

Al re IS ABB w10 O s ;3 LSD (503l bl iiis aslie 8> SO Jlas sl)ls a5 slaosls e jo 50

Means of each column followed by similar letters are not significantly different (LSD 5%).

Data inside the parenthesis are the real data.
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Introduction

Soil herbicides residue in agroecosystems is one of the important problems due to
herbicides application. However herbicides residue in soil extend the period of weed
control. Nevertheless, it may persist longer than desired and injure subsequent crops in
rotation. Herbicides vary in their potential to persist in the soil. Some herbicides such as
sulfonylurea herbicides are very persistent. Among registered herbicides for weed control
in wheat fields in Iran, Sulfonylurea (e.g. sulfosulfuron and metsulforon-
methyl+sulfosulforon) and aryloxy phenoxy propionate (e.g. Diclofop-methyl,
fenoxaprop-p-ethyl) are more important groups. With regard to the persistence of
mentioned herbicides in soil, sulfonylurea herbicides may create problems in crop
rotation. Since chickpea (Cicer arietinum L.) is one of important crops in rotation with
wheat in Iran and the effect of sulfosulfuron, metsulforon-methyl+sulfosulforon, diclofop-
methyl and fenoxaprop-p-ethyl on its growth, nodulation, and nitrogen fixation have not
been studied yet. This study was conducted to investigate the effects of mentioned
herbicides residue in soil on growth, nodulation, and nitrogen fixation of chickpea
genotypes in controlled conditions.

Material and Methods

In order to study the effects of soil residue of some sulfonylurea and aryloxy phenoxy
propionate herbicides on growth, nodulation and nitrogen fixation of chickpea (Cicer
arietinum L.), a pot experiment was conducted using factorial arrangement in a
completely randomized design with three replications. Factors included herbicide type in
four levels (diclofop-methyl, fenoxaprop-p-ethyl, sulfosulfuron and metsulforon-
methyl+sulfosulforon), herbicides residue in soil in eight levels (0, 2.5, 5, 10, 15, 20, 30,
and 40 percent of recommended dose for each herbicide) and chickpea genotypes in three
levels (Hashem, ILC 482, and KaKa). After mixing the herbicide solution with prepared
soil and planting, plants were maintained until the beginning of reproductive stage. In the
early stage of reproductive, shoot biomass and root biomass, number of root node and
total nitrogen content of plants were measured. The data were statistically analyzed using
variance analysis, and differences among mean values of treatments were compared by
Duncan test (p<0.05) in SAS. For determination the dose of herbicides required to reduce
50% of plants response (ED50), the dose response curves were fitted simultaneously using
the following three-parameter logistic model.

d
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Where f is the response (above ground dry weight, root dry weight and node dry
weight), d is the upper limit, b is the curve slope, e denotes the dose required to give a
response halfway between the upper and lower limits (ED50); and x is the herbicide
concentration in soil. The validity of the above model and the comparison between the
parameters were made using F-test for lack-of-fit with a 5% level of significance.

Results and Discussion

Results  showed  that  sulfonylurea  (sulfosulfuron and  metsulforon-
methyl+sulfosulforon) and aryloxy phenoxy propionate (diclofop-methyl, fenoxaprop-p-
ethyl) had the highest and the lowest effect on mentioned traits of plants, respectively. By
increasing of sulfonylurea herbicides residue in soil, all measured traits decreased
significantly (p<0.01). However, soil residue of aryloxy phenoxy propionates herbicides
did not significantly affect on chickpea genotypes. The lowest ED50 (0.0025 mg kg™ soil)
and the highest ED50 (0.0047 mg kg soil) of sulfosulfuron herbicide soil residue for
shoot biomass, were observed in Hashem and ILC482 genotypes, respectively and the
lowest ED50 (0.0057 mg kg soil) and the highest ED50 (0.0837 mg kg' soil) of
metsulforon-methyl+sulfosulforon herbicide soil residue, were observed in ILC482 and
KaKa genotypes, respectively. Considering the results of the study, it can be noted that
Hashem genotype showed more sensitivity to sulfosulfuron and metsulforon-
methyl+sulfosulforon herbicides soil residue compared to the other genotypes. Generally,
results of this experiment showed that soil residue of sulfosulfuron and metsulforon-
methyl+sulfosulforon herbicides had significant and negative impact on chickpea growth.
On the other hand, chickpea genotypes had different sensitivity to soil residue herbicides.

Conclusion
Results indicated that it is necessary to look the interval time in chickpea planting in
rotation of wheat-chickpea. Moreover, selection of less sensitive chickpea genotypes to
soil residue of sulfosulfuron and metsulforon-methyl+sulfosulforon herbicides could be
useful in their residue management.

Key words. Chickpea genotypes, Diclofop-methyl, Fenoxaprop-p-ethyl, Metsulforon-
methyl+sulfosulforon, Sulfosulfuron



