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Table 1. Mean of squares (M S) of chikpea genotypes emer gence, survival, height, lateral shoot number, nodule number
nodule fresh matter, root dry matter and shoot dry matter under different trifluralin soil residual concentration

Nodule
Soqrqeof df Emergence Survival Height L ateral shoot Nodule fresh Root dry Shoot dry
variation number number matter matter matter
Variety (V) 3 864.29** 1606.30** 970.79** 2531.26%* 41.89** 225.10%* 857.20%* 433.38**
Herbicide 6 500572+  ogedelrr 110870 y7ganagex  1668353+*  1672824%*  1427281%*  15565.17%*
concentration (HC) *
VxHC 18 233.93** 414.01** 500.73** 1304.78** 38.62%* 207.06** 318.31** 234.55%*
Error 11317 39.68 37.46 6.82 0.10 137 90.12 12.66
56
CV% 16.81 9.4 16.41 9.69 2.04 6.53 26.54 11.76

aoye S ool mlaw )0 (g)lo gixe wi
significantly at 1% level s
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Table 2. M eans comparisons of chickpea different genotypes emer gence survival, height, lateral shoot number, nodule
number nodule fresh matter, root dry matter and shoot dry matter in different trifluralin soil residual concentration

Lateral

Herbicide Emergenece Survival Height shoot 2331%'; Nodule Root
) concentration (% of (%) (% of Number (% of fresh matter dry matter
Variety (g kgsoil) contral) ° control) (% of conotr(z)l (% of control) (% of control)
control) )
0 87.50® 100.00°7 100.00%(28.24) 100.00 °(1.69) 100.00%(9.66) 100.00 %(0.013) 100.007 (0.068)
cd a bc b b
46 70.83 92,59 79.62°(22.23) 120.72 %(2.04) 20.68 °(2.00) 43.80° (0.0059) 96.69° (0.065)
oola 9.2 75.00 96.29% 45.78%12.85) 65.65°(1.11) 0.76° (0.074) 1.39 %0.00018) 46.86° (0.032)
Hashem 18 41.66" 37.03% 30.29(8.61) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 22.08° (0.015)
27.6 45.83" 59.25° 5.04"(1.38) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 20.17°* (0.013)
36.8 37.50" 29.62° 3.75'(1.00) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 22.51° (0.015)
55 37.50" 0.00 0/(0.00) 0.00° (0.00) 0.00 (0.00) 0.00%(0.00) 0.00 9(0.00)
0 100.00° 100.00° 100.00° (31.32) 100.00° (2.37) 100.00 %(28.44) 100.007 (0.083) 100.00° (0.14)
) 46 65.27%% 96.29 62.10 9(19.46) 45.20° (1.07) 8.8592.51) 12.24° (0.010) 53.12° (0.076)
e J sl 9.2 66.66™ 100.00° 76.22 >(23.73) 13.87' (0.33) 0.00(0.00) 0.00%(0.00) 53.82" (0.077)
llc 18 58.33%0 40.74° 32.60(10.27) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 14.78°9(0.021)
27.6 37.50" 70.37° 16.22 9(5.08) 2.389(0.05) 0.00(0.00) 0.00%(0.00) 11.31%%9 (0.016)
36.8 25.00 4259 4.28"i(1.36) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 13.41%%9 (0.019)
55 47.20' 59.25° 1.91/(0.58) 0.00° (0.00 0.00 '(0.00) 0.00%(0.00) 3.67'9 (0.0052)
0 100.00°7 100.00°7 100.00° (30.20) 100.00° (1.07) 100.00%(7.11) 100.007 (0.015) 100.00° (0.071)
46 87.50% 100.00° 69.93 “(21.12) 3.66 9(0.03) 0.00(0.00) 0.00%(0.00) 4550 (0.032)
9.2 75.00" 62.96™ 9.05 i(2.75) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 20.85™ (0.014)
s 18 66.66 33.33% 1.31/(0.40) 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 4.11'9(0.003)
Kaka 276 59,7270 62.96™ 8.53 %(2.58) 0.00° (0.00) 0.00(0.00) 0.00%0.00) 9.25%9 (0,006)
36.8 48,61 29.62° 1.86/(0.56) 0.00° (0.00) 0.00(0.00) 0.00%0.00) 145649 (0.010)
55 62.50° 29.62° 1.87/(0.56)’ 0.00° (0.00) 0.00(0.00) 0.00%(0.00) 5.16%9 (0.003)
0 100.00°7 100.00° 100.00° (30.89) 100.0° (2.33) 100.00°(15.18) 100.00%(0.034) 100.00° (0.14)
46 75.00™ 100.00° 83.22 °(25.66) 42.82°(0.99) 18.61c (2.82) 43.00° (0.014) 45.50 (0.06)
oLl s 9.2 45.83" 100.00° 74.12%(22.78) 58.65 %(1.36) 0.48%(0.07) 1.51%(0.0005) 48.01° (0.06)
Kermans 18 50.00%" 59.25° 13.709(4.22) 1.58%(0.03) 0.00/(0.00) 0.00%0.00) 16.31°¢ (0.02)
hahi 27.6 58.33¢%M 70.37° 14.18 9'(4.45) (0.00) 0.00° 0.00/(0.00) 0.00%(0.00) 13.00%¥ (0.018)
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Table 3. Parameter s estimated fitting 3-parameter ed logistic model to chickpea genotypes shoot dry weight data
b

Variety d EDs, (ug.kg™.soil)
Hashem 1.46 (0.28)° 99.14 (7.15) 6.23(1.15)
llc 1.04 (0.26) 99.65 (7.10) 3.23(1.11)
Kaka (3.33(1.29 100.03 (7.06) 4.72(0.43)
K ermanshahi 1.79856(0.36) 97.51435(7.41) 8.22(1.38)
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Table 3. Parameter s estimated fitting 3-parameter ed logistic model to chickpea genotypesroot dry weight data
b

Variety d EDs, (ug.kg™.so0il)
Hashem 1.83(0.39) 104.74 (8.20) 10.10(1.59)
lilc 1.24(0.31) 98.99 (9.14) 6.66(1.81)
Kaka 1.29 (0.53) 100.22 (8.97) 3.70(1.32)
Kermanshahi 0.98 (0.27) 99.53 (9.06) 5.01(1.81)
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Abstract

In order to study the effect of Trifluralin herbicide soil residues on growth and nodulation of chickpea
genotypes, a greenhouse experiment was conducted at Ferdowsi University of Mashhad. A factoria
experimental was conducted based on completely randomized design with three replications. Treatments
included of four genotyps of chickpea (Hashem, llc, Kaka and Kermanshahi) and seven concentration of
Trifluralin herbicide residue in soil (0, 6.4, 9.2, 18, 27.6, 36.8 and 55 pg.kg'.soil). Plants emergence
percentage was determined 7 days after their emergence and at the beginning flowering stage, plants
survival, height, number of lateral branches, shoot and root biomass, nodule number and nodul e fresh weight
were recorded Results showed, all measured traits were decreased significantly |n al genotypes by
increasing of Trifluralin concentration in soil. At the lowest concentration (6.4 pg.kg™.soil) of trifluralin in
soil, chickpea shoot and root biomass were decreased 48.64 and 39.80 percent respectively and their lost
reached to 97. 96 and 96.39 percent respectively, when Trifluralin concentration in soil was at the highest
level (55 pg.kg.soil). Among the studied genotypes of cheakpea, the highest of shoot (74.93%) and root
(71.51%) biomass lost were observed in Kaka genotype and the lowest shoot (64.72%) and root (55.96%)
biomass lost were observed in the varieties of kermanshahi and hashem respectively. Based on ED50
parameter, among the chickpea genotypes, llc (3.23 pg.kgt.soil) and Kermanshah (8.22 pg.kg.soil)
appeared to be the most susceptible and tolerant genotypes to trifluralin soil residue respectively. The other
chickpea genotypes were classified by tolerant to Trifluralin soil residual to: kermanshahi> Hashem> Kaka>

llc.
Key words: Chickpea, Dinitroanalines, Herbicide persistence nodulation
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