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Tabel 1- characteristics of organic and biological fertilizers in experiment

pH EC ocC oM P K N
(%) (%) (mg/kg) (mglkg) (mg/kg)
Cow manure 8.72 4.52 0.76 1.31 0.718 4104 11375
Vermicompost 8.44 5.81 181 3.13 0.782 2371 10033
Mycorrhiza 8.12 1.46 0.86 0.27 0.368 97 6125

OC (organic carbon), OM (organic mater)
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Table 2- Mean square of effect of fertilizers, herbicides and adjunant on traits of rapeseed, barley and wheat

Plant height 1000-grain weight Seed number per ear or silique
S.oVv df
rapeseed wheat barley rapeseed wheat barley rapeseed wheat barley

R 2 74 269 160* 0.197 33.63" 31 4.05 1.66 653"
F 3 94 20 33 0.803" 13 31 11 39 93
H 1 807 133" 522" 9.25™ 145™ 275™ 110™ 583™ 765™
A 1 172 27.57 49 0.47 16.53 62" 11 45 181
FxH 3 1.59 2.54 1.01 0.16 0.06 2.39 0.38 1.70 5.98
FxA 1 2.28 7.55 0.70 0.02 0.41 3.52 0.78 0.80 0.65
HxA 3 0.45 7.56 0.04 0.40 0.02 0.83 1.23 0.82 0.55
FxHxA 3 3.33 24 1.40 0.005 .012 6.75 0.40 1.14 3.30
Error 30 79.94 23 42 0.26 9.23 13.36 11 38 76
F. df Herbicidex adjuvant(HxA) effect sliced by fertilizer (F)
Cow 1 108 31 63 12" 41 36 16 51 106
Verm 1 77 14 45 0.69 41 13 9 41 62
Myco 1 65 11 41 1117 44 28 8 57 68
Cont 1 82 14 42 0.42 35 46" 8 63 88

*, ** significant at the 5% and 1% probability level, respectivly
S.0.V (source of variation), R (Replication), F (Fertilizer), H (herbicide rate), A (adjuvant), Cow (Cow manure), Verm (Vermicompost), Myco (Mycorrhiza), cont (control
without fertilizer)
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Table 3- Mean square the effect of fertilizers, herbicides and adjunant on traits of rapeseed, barley and wheat

Ear number or silique Seed yield Shoot biomass

S.0.v df

rapeseed wheat barley rapeseed wheat barley rapeseed wheat barley
R 2 137" 11425" 44067 806™ 48564" 51735™ 0.002 0.18™ 0.001
F 3 821" 9765 7392 392 12044 14120" 0.02" 0.06 0.05™
H 1 3225™ 46851 39924™ 3369 154828™ 99008™ 0.26™ 0.45™ 0.60™
A 1 116 7957 8175 159 7153 12033" 0.006" 0.02 0.03
FxH 3 16.28 2165 844 4.69 157 193 0.0007 0.001 0.004
FxA 1 3.73 549 519 6.98 150 143 0.0002 0.001 0.0005
HxA 3 1.54 438 775 0.38 129 261 0.00001 0.008 0.00002
FxHxA 3 3.98 1748 909 2.62 1483 496 0.0002 0.0009 0.0008
Error 30 39 3233 3183 144 9159 3136 0.001 0.032 0.007
level F df Herbicidex adjuvant(HxA) effect sliced by fertilizer (F)
Cow 1 222" 4539 6736 359 13998 10712" 0.03™ 0.052 0.08™
Verm 1 219™ 2445 7242 237 14045 8863" 0.018" 0.049 0.045™
Myco 1 209™ 2242 2239 279 11497 7838 0.022™ 0.032 0.040™
Cont 1 405" 13652" 2346 314 16290 10520" 0.020™ 0.032 0.048™

*, ** significant at the 5% and 1% probability level, respectivly
S.0.V (source of variation), R (Replication), F (Fertilizer), H (herbicide rate), A (adjuvant) Cow (Cow manure), Verm (Vermicompost), Myco (Mycorrhiza), cont (control
without fertilizer)
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Table 4- Mean comparison the effects of organic fertilizers application, herbicide dose and Hydromax adjuvant on measured traits of
rapeseed, wheat and barley

Plant height (cm)

1000-grain weight (g)

treatment rapeseed wheat barley rapeseed wheat barley
40ga.iha’ 67 (22) a 74 (8) a 86 (10) a 46(8)a 45 (5)a 50 (7) a
80ga.ihat 58 (33) b 70 (13) b 79 (16) b 3.7(23)b 41(12)b 45(15)b
LSD (a= 0.05) 5.3 (2.9) 2.9 (2.3) 3.82(2.6) 0.3 (3.6) 18(2.8) 2.1 (3.4)
Without adjuvant 64 (26)a 73(11)a 83(12) a 43(14)a 43(8)a 49 (10) a
With adjuvant 60 (29) a 71(10) a 81(14)a 41(17)a 42 (10) a 46 (12) a
LSD (0= 0.05) 53 (5.3) 2.9 (3.8) 3.8 (2.6) 0.3(3.6) 1.8 (2.8) 2.1 (3.4)
Cow 44 (22) a 73(9)a 84 (12) a 45(13)a 46 (6)a 49 (8)a
vermicompost 63.(27) a 73 (10) a 83(12)a 43(15)a 43 (8)a 48 (10) ab
Mycorrhiza 62 (30) a 72 (11) a 81 (14) a 4.2 (17) ab 42 (9)a 47 (12) ab
Control 59 (32)a 70(12)a 81(15)a 35(19)b 42(12) a 46 (15) b
LSD (e= 0.05) 7.45 (7.5) 4.05 (3) 5.42 (3.7) 0.42 (5) 25 (4) 3(4.8)
Seed number per ear or silique Ear number or silique (m?)

treatment rapeseed wheat barley rapeseed wheat barley
40ga.ihat 20 (30) a 53 (21) a 46 (23)a 57(37)a 340 (25)a 354 (28) a
80ga.iha? 17 (44) b 46 (32) b 38(35)b 41(61)b 277 (45) b 297 (49) b
LSD (a= 0.05) 1.9 (6.6) 36 (5.3) 5.1 (6.3) 37(7) 33 (6.5) 33 (5.6)
Without adjuvant 19 (35) a 51(28) a 44 (30) a 51 (46) a 322 (34)a 339(37)a
With adjuvant 18 (39) a 49 (25) a 41 (28) a 48 (51) a 296 (36) a 312 (40) a
LSD (e= 0.05) 1.9 (6.6) 36 (5.3) 5.1 (6.3) 37(7) 33 (6.5) 33 (5.6)
Cow 19 (29) a 52 (21) a 46 (22) a 57 (42) a 341 (29)a 354 (32)a
Vermicompost 18 (34) a 51(24)a 43 (26) a 54 (47)a 317 (33)ab 338 (36) ab
Mycorrhiza 18 (41) a 50 (29) a 41(31)a 48 (50) b 304 (36) ab 309 (40) b
Control 17 (46) a 48 (33)a 39 (36) a 38 (58) ¢ 273 (43)b 301 (46) b
LSD (o= 0.05) 27(9) 51 (7.4) 7.3(8.8) 5.3 (10) 47 (9) 47 (8)

(Gl ol O ald das 0 Cod J2alS o s 33l 08 slael) Wl s e Soslss i Gy > L 052w o slael

Numbers followed by the same letters in a column show no significantly different
(The number in parentheses indicates the percentage of damage than half of without herbicide)
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Table 5- Mean comparison the application levels of herbicide dose and Hydromax adjuvant (HxA) in each level of organic fertilizers (F) on
measured traits of rapeseed, wheat and barley

Plant height (cm) 1000-grain weight (Q)
rapeseed wheat barley rapeseed wheat barley
H, 74 (13) a 78 (7)a 90 (7) a 51(5)a 47 (3)a 54 (4)a
HixA 67 (16)a 73(7Na 86 (9) a 49(8)a 45 (4) ab 50 (5) ab
Cow H, 63(28) a 71(11)a 81(14)a 40(18)b 43 (8) ab 47 (10) b
HzxA 60 (32) a 71(12) a 80 (15) a 3.8(21)b 42 (11) b 46 (13) b
H, 69 (19) a 75 (7) a 87(8)a 49 (6)a 46 (4) a 51(4)a
HixA 65 (24) a 72(8)a 85 (11) a 45 (9) ab 44 (5) ab 49 (6) a
Verm H. 61 (30) a 71(12) a 81 (14)a 4 (20) b 42 (10) ab 47 (12) a
HaxA 58 (34) a 70 (13) a 78 (16) b 3.8(23)b 41 (13)b 46 (17) a
Hy 67 (25) a 75(8) a 85 (10) a 48(8)a 45 (5)a 50 (6) a
HixA 64 (27) a 72(9)a 83 (12) a 47(11)a 44 (6) a 48 (8) ab
Myco H. 60 (31) a 71(12)a 79 (15) a 3.7(22)b 41(12)a 46 (15) ab
HaxA 56 (36) a 70 (14) a 77(17)a 3.7(25)b 40 (15) a 43 (19) b
Hy 65 (27) a 72(9) a 84 (11)a 43(9)a 44 (8)a 49 (11) a
HixA 62 (28) a 71(10)a 83(14)a 4(12)a 43(9)a 48 (11) ab
Control Hz 57 (33) a 70 (14) a 78(17) a 3.7 (24) ab 41 (14) a 46 (17) a-c
HoxA 53(38) a 67 (17) a 76 (19) a 34(31)b 40 (17) a 40 (21) ¢
Seed number per ear or silique Ear number or silique (m2)
rapeseed wheat barley rapeseed wheat barley
Hy 22 (19) a 57 (13) a 53 (14) a 66 (25) a 393 (18) a 411 (18) a
HixA 20 (22) a 54 (15) a 49 (16) a 63 (33) a 349 (23)a 374 (23) ab
Cow H. 18 (35)a 50 (26) a 43(29) a 50 (53) b 314 (38) a 319 (38) b
HaxA 17 (38) a 48 (29) a 39(31)a 49 (56) b 309 (39) a 311 (39)b
H, 20 (25)a 55 (16) a 50 (19) a 62 (34) a 351 (24) a 409 (24) a
HixA 20 (28) a 53 (19) a 44(21)a 59 (36) a 327 (26)a 334 (26) ab
Verm H, 17 (39) a 48 (29) a 42 (32)a 48 (56) b 309 (40) a 314 (39) b
HaxA 16 (42) a 4731 a 38(33)a 45 (61) b 283 (42) a 298 (42) b
H, 20 (31) a 55 (23) a 47 (25)a 57 (38) a 331(26)a 335 (26) a
HixA 18 (35)a 52 (25)a 43(27)a 55 (39) a 323 (27) a 327 (27 a
Myco H: 16 (45) a 47 (32) a 40 (34)a 41 (60) b 287 (45) a 301 (42)a
HaxA 16 (50) a 46 (35)a 35 (26) a 37(62) b 274 (48) a 275 (43)a
H, 19 (36) a 52 (27) a 45 (28) a 49 (42) a 326 (29) a 331 (29)a
HixA 18 (40) a 52(32) a 43(32)a 47 (45)a 321(30)a 314 (30)a
Control H. 16 (51) a 44 (36) a 38 (41) a 31 (64) b 263 (56) ab 289 (45) a
Hox A 15 (55) a 43(38) a 33 (43) a 25 (79) b 181 (56) b 268 (56) a

(Gl ol O ald aas 0 S S o s 3l 105 slael) Wl s pme Soplss i By > L O g2 slatel

Numbers followed by the same letters in a column show no significantly different,
(The number in parentheses indicates the percentage of damage than half of without herbicide)
Cow (Cow manure), Verm (vermicompost), Myco (mycorrhiza), adj. (adjuvant), H1 (40 g a.i. ha*), H2 (80 g a.i. ha®)
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Table 6- Mean comparison the mean effects organic fertilizers application, herbicide dose and Hydromax adjuvant on measured traits of
rapeseed, wheat and barley

Seed yield (gm?) Shoot biomass (kgm)
Treatment
rapeseed wheat barley rapeseed wheat barley

40 g a.iha' 51 (45) a 356 (30) a 390 (36) a 0.33(38) a 0.72(22) a 0.71 (26) a
80ga.iha? 36 (63) b 242 (43) b 300 (51) b 0.19 (67) b 052 (45)b 0.48 (49) b
LSD (o= 0.05) 7(7.6) 56 (6.5) 42 (5.5) 0.02 (5.3) 0.10 (4.8) 0.05 (3.7)
Without adjuvant 44 (52) a 311(35)a 361 (41) a 027 (51)a 064 (32) a 0.62(36) a
With adjuvant 40 (56) a 287 (38) a 329 (49) a 0.25 (55) b 0.60 (35) a 057 (39) b
LSD (o= 0.05) 7(7.6) 56 (6.5) 33 (5.5) 0.02 (5.3) 0.10 (4.8) 0.05 (3.7)
Cow 50 (46) a 336 (32) a 381 (38)a 0312 (41)a 0.699 (29) a 0.66 (32) a
Vermicompost 44 (53) ab 308 (36) a 359 (42) ab 0.281 (48) a 0.645 (32) ab 0.617 (35) ab
Mycorrhiza 40 (57) ab 290 (38) a 338 (45) bc 0.240 (57) b 0.596 (35) ab 0.568 (39) bc
Control 36 (61) b 261 (41) a 300 (49) 0.207 (64) ¢ 0.525 (38) b 0.521 (44) ¢
LSD (o= 0.05) 10 (10.7) 80 (9) 59 (7.8) 0.03 (7.5) 0.15 (6.7) 0.07 (5.3)

(Gl ol O Aald a0 Cond S o s 5l 505 slael) Wl Hls e Sosles i Gy > L Oyt o slael

Numbers followed by the same letters in a column show no significantly different
(The number in parentheses indicates the percentage of damage than half of without herbicide)
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Table 7- Mean comparison the application levels of herbicide dose and Hydromax adjuvant (HxA) in each level of organic fertilizers (F) on
measured traits of rapeseed, wheat and barley

seed yield (gm?) shoot biomass (kgm?)
rapeseed wheat barley rapeseed wheat barley

H, 62 (33) a 419(23) a 446 (28) a 0.40 (23) a 0.86 (15) a 0.84 (19) a

HixA 55 (40) a 366 (28) a 416 (32) ab 039 (27)a 0.75(18) a 0.76 (23) a

Cow H, 42 (54) a 285 (38) a 338 (45) be 0.24 (53) b 0.60 (39) a 0.54 (44) b

HxA 38 (58) a 276 (40) a 323 (47) ¢ 0.22 (59) b 0.58 (42) b 0.50 (44) b

Ha 52 (42) a 377 (27)a 423 (32)a 037 (31)a 0.78 (20) a 0.74 (21) a

HixA 50 (46) a 357 (29) a 384 (35) ab 0.33(35)a 0.73(23)a 0.70 (25) a

Verm H. 37 (59) a 256 (41) a 330 (49) b 0.23(61) b 0.55 (42) a 0.53 (45) b

HaxA 35(61) a 244 (43)a 301 (52) b 0.20 (66) b 0.52 (45) a 0.50 (48) b

Hy 49 (46) a 360 (29) a 388 (36) a 0.32(41)a 0.72 (24) a 0.69 (24) a

HixA 47 (48) a 324 (33)a 371 (40) ab 0.31 (45)a 0.65 (25) a 0.64 (29) a

Myco H. 33 (64) a 240 (42) a 320 (51) a-c 0.17 (70) b 0.51 (44) a 0.51(50) b

HxA 31(66) a 235 (44) a 275 (53) ¢ 0.16 (72) b 0.50 (47) a 0.43 (53) b

H, 46 (49) a 322 (34)a 358 (41) a 0.29 (48) a 0.64 (28) a 0.65(33) a

HixA 43 (53) ab 321 (35)a 336 (43) ab 0.26 (55) a 0.60 (27) a 0.61(34)a

Control Hz 30 (67) ab 230 (43)a 282 (52) a-c 0.15(74) b 0.45 (47) a 0.44 (53)b
HaxA 25(73) b 171 (50) b 226 (59) ¢ 0.12 (80) b 0.44 (50) a 0.39 (55) b

(Gl Siliaw O Aald a0 S J2alS o ys 33l 515 slael) Wl Hls e osles alie Gy > L Oyt slael
Numbers followed by the same letters in a column show no significantly different

(The number in parentheses indicates the percentage of damage than half of without herbicide)
Cow (Cow manure), Verm (vermicompost), Myco (mycorrhiza), adj. (adjuvant), H1 (40 g a.i. ha?), H2 (80 g a.i. ha®)
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Abstract

To study effects of nicosulfuron herbicide in soil on wheat, barley and rapeseed after corn harvesting, a field experiment
was conducted at the research fields of Ferdowsi University of Mashhad, Iran. The experimental design was arranged in
completely randomized blocks design with factorial arrangement of treatments with three replications. The factors
included organic fertilizers at 4 levels (cow manure at 40 tons ha, vermicompost at 10 tons ha, 250 g m? mycorrhiza
and control treatment without fertilizer). Nicosulfuron (Cruz®,4% SC) rates included 40 and 80 g ai ha, with and
without the adjuvant (HydroMax™) at 0.5% (v/v). Each plot was divided into two halves with and without the herbicide
application, in the corn farm. After harvest of corn, each plot was divided into three longitudinal sections and canola,
wheat and barley were planted in each section. Results indicated that plant height, number of ears or silique per square
meter, number of seeds per ear or silique, 1000-grain weight, shoot biomass and grain yield of rapeseed, wheat and
barley significantly reduced when herbicide was applied at recommended dose. The addition of HydroMax with
nicosulfuron, reduced aboveground biomass of mentioned crops, significantly. While organic matter decreased
herbicide residue of nicosulfuron and increased plant growth. However, the highest seed yield and the lowest
percentage of damage were 63, 419 446 g m2 and 33%, 23%, 28% in rapeseed, wheat and barley respectly, when cow
manure was used plus nicosulfuron at 40 g ai ha. In this study, crops sensitivity to soil residue of nicosulfuron
herbicide in soil was ranked as rapeseed> barley> wheat.

Key words: Adjuvants, crop rotation, dry matter, organic fertilizers, residue.



