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Table 1. Climatic details of Site of experiments.

Latitude and

Annual Av. Annual Av.

i i i Climate
Site of experiments Altitude longitude temp. rainfall
Karaj (Agricultural research N 35° 48.069" ) semi cold and
farm of University of Theran) 1299 E 50° 57.450 14-16 240 semi-arid
Kamyaran (Varmahangvillage) 1429 N 34° 47.349° 1217 370 cold and semi-arid
E 46° 53.584°
o .
Marvdasht (Esfadran village) 1606 N 29°59.186 15-18 280 semi-arid

E 52° 44.390
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Table 2. Wheat cultivars, Timing and procedure of the experiment in all locations

second First stage Treatment Treatment Hordeum Wheat time

Site of experiments ~ Cultivar Harvest stage of 9 in second P time of of

. of sampling in tillering S e

sampling node cultivation cultivation
Karaj (2013) Bahar 16.06.2013 30.04.2013 04.04.2013 11.04.2013 12.03.2013 10.11.2012 29.10.2012
Karaj (2014) Bahar 22.06.2014 26.05.2014  03.05.2014 30.04.2014 28.03.2014 09.11.2013 29.10.2013
Kamyaran (2014) Pishgam 30.06.2014 24.05.2014 21.04.2014 01.05.2014 26.03.2014 05.11.2013 28.10.2013
Marvdasht (2013) Pishtaz 22.06.2013 19.04.2013 10.03.2013 25.03.2013 13.02.2013 15.11.2012 10.11.2012
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Table 3. Analysis of variance the effect of environments, Time of herbicide application and different adjuvants on H. spontaneum traits.

. . . Dry . Seed
Source of Variation d.f Height Fresh weight weight Seed weight Diameter
Env 3 3168 ** 83.3** 17.45%* 0. 010* 3.78**
Error (a) 8 73.8 0.95 0.08 0. 004 0.02
THA 1 0.02 ns 227.3** 51.4%* 0. 156** 3.16%*
T.H.A*Env 3 153 * 63.9%* 11.3** 0. 008** 2.92%*
Error (b) 8 66.7 0.5 0.04 0. 000 0.008
Treatment 5 2882.5** 103.6** 9.74** 0. 180** 2.30%*
Treatment *T.H.A 5 15.5ns 0.55 ns 0.06 ns 0.001 ns 0.008 ns
Treatment *Env 15 7.8ns 14.3** 1.4** 0. 004** 0.28**
Treatment *T.H.A*Env 15 7.4ns 0.2** 0.02** 0. 000 ns 0.003 ns
Error 80 62.5 1.06 0.09 0. 001 0.03
C.V. - 10.54 4.39 4.26 13.40 5.94

Env: Environments, T.H.A: Time of herbicide application.

** * and ns significant and non-significant difference at 0.01and 0.05 level of probability respectively.
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Table 4. Means of H. spontaneum traits affected by environment, time of herbicide application and different adjuvants

Experimental Stage of Treatments Height Fresh weight Dry Seed weight Seed Diameter
locations application (cm) (9) weight (g) (mg) (mm)
1t 82.06 + 2.5% 25.7+0.39 8.4+0.12 38.7+14 2.8+0.07
2 58.72+5.7 223+09 7.3+0.28 205+1.8 2.5+0.09
Tillering 3 67.6+1.2 24.7+0.36 8+0.11 29.2+13 25+0.01
4 69.7 £2.05 23.6+0.29 7.7+0.09 325+0.5 25+0.04
5 67.7+3.6 23.9+0.17 7.8+0.05 322+39 27+01
Kamyaran ctrl 87.3+4.8 295+04 9.6 £0.12 464 +1.7 3.4+0.08
1 83.4+7.02 235+0.6 7.3+0.18 3312 3.2+0.13
2 56.16 + 2.8 20.3+0.45 6.4+0.12 128+17 3+0.02
Second nod 3 713+24 23+0.2 7.2+0.06 233+18 2.9+0.05
4 70.28 +3.1 224 +031 7+0.09 27.8+0.6 2.9+0.06
5 67.5+0.9 22.4+0.51 7+0.15 269+4.9 3.1+0.08
ctrl 89.4+35 27.2+0.24 8.5+0.07 405+1.2 3.9+0.12
1 943+4.2 26.3£0.05 8.9+0.01 39.6+£1.2 2.8+0.04
2 71+8.62 22.8+1.09 78+0.34 216+18 2.5+0.09
Tillering 3 80.3+2.18 26.4+0.42 8.9+0.13 31.6+1.7 2.6 +0.02
4 82.6 £3.1 25.8+0.33 87+0.1 356+1.2 2.6+0.04
5 80.3+1.8 25.3+0.35 8.6 +0.11 343+43 2.7+0.12
Karaj ctrl 100+1.1 26.7 £0.05 9+0.01 42+1.1 3+0.08
(2013) 1 923+3.7 21.7+0.05 6.8 +0.01 306+1.2 2.6 +0.04
2 61+3.7 18.2 +1.09 58+0.3 126+1.8 2.4+0.09
Second nod 3 823+18 21.8+0.42 6.8+0.11 226+1.7 2.4+0.02
4 75.6+2.1 21.2+0.33 6.6 +0.09 26.6+1.2 25+0.04
5 75.3+0.4 20.7£0.35 6.5+0.09 253+43 2.6+0.12
ctrl 99+25 22.1+0.05 6.9+0.01 3311 2.8+0.08
1 92+5 24.4 £ 0.05 7.6+0.01 36.6+1.2 2.7+0.04
2 68.3+9.3 20.9+1.09 6.5+0.34 186+18 2.5+0.09
Tillering 3 78+25 24.4+0.42 7.6+0.13 28.6+1.7 25+0.02
4 80.3+4.2 23.8+0.33 74+01 326+1.2 2.6 £0.04
5 78.6+3.1 23.3+0.35 73+0.11 31.3+43 2.7+0.12
Karaj ctrl 97+0.5 24.8 £0.05 7.7+0.01 39+11 2.9+0.08
(2014) 1 89.5+5 19.8 £0.05 55+0.01 276+1.2 2.6 +0.04
2 65.8+9.3 16.3 + 1.09 45+03 96+18 2.3+0.09
Second nod 3 755+25 19.8 +0.42 55+0.11 196+17 2.4+0.02
4 77.8+4.2 19.2+0.33 5.3+0.09 236+1.2 2.4+0.04
5 76.1+3.1 18.7+0.35 5.2+0.09 223+43 25+0.12
ctrl 945+0.5 20.2 +0.05 5.6 + 0.01 30+11 2.8+0.08
1 69.8+£2.1 251+0.8 7.8+0.25 37.7+£18 2.8+0.11
2 46.4+£6.7 21.7+0.88 6.8+0.27 194+18 26+0.11
Tillering 3 54.8+1.6 23+0.55 7.1+0.17 269+1 2.4+0.04
4 56.9 +1.04 21.5+0.7 6.7 +0.22 29.3+0.2 2.3+0.09
5 55.2+9.04 226+05 7+0.15 30.1+34 2.6+0.11
Marvdasht ctrl 74.7+£8.9 32.4+0.85 10.1+0.26 509+2.4 3.8+0.1
1 744 +10.8 254 +1.22 7.9+0.38 35.6+29 3.8+0.22
2 513+24 22.3+0.29 6.9 +0.09 129+17 3.6+0.13
Second nod 3 60.4+3.3 243+0.7 76+0.21 24+2 33+0.13
4 64.9+4.4 23.6+0.75 7.3+0.23 28.9+0.1 34+0.13
5 59.6 £1.8 24+1 75+0.31 285+55 3.7+0.1
ctrl 79.8 +5.02 32.4+047 10.1+0.14 48+13 5+0.17

+: Treatments: 1.sulfosulfuron, 2.sulfosulfuron+ammonium sulfate, 3. sulfosulfuron+ volck oil, 4. sulfosulfuron+ fenitrothion, 5. sulfosulfuron+metsulfuron, and Ctrl.

Without control.
1: Standard error
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Table 5. Analysis of variance the effect of environments, time of herbicide application and different adjuvants on wheat traits.
Source of Variation d.f Grain per spike Yield Biological Yield Seed weight Height
Env 3 5095.2** 270356** 10692** 212.1** 17755%*
Error (block* Env) 8 17.8 914 26.2 7.7 47
T.HA 1 68.4* 8638* 340.7** 36.5* 459**
T.H.A*Env 3 376.4** 1227+ 90.2** 21.2* 112*
Error (block* T.H.A *Env) 8 11.3 1105 16.2 5.27 18
Treatment 5 1349.7** 71273** 3471.4%* 263.7** 1604**
Treatment* T.H.A 5 26.7 ns 117 ns 10.1ns 10.5ns 75 ns
Treatment * Env 15 140.8** 8424** 488.1** 32.5%* 169**
Treatment * T.H.A* Env 15 20.7ns 276 ns 13.1ns 9.9 ns 56 ns
Total error 168 21.4 407 15.9 75 35
C.V. - 10.56 7.30 5.55 7.76 7.81
Env: Environments, T.H.A: Time of herbicide application.
** *and ns significant and non-significant difference at 0.01and 0.05 level of probability respectively.
Qliseo gy 539381 9 (WS Qe 3 1)1 o cdassmo Wil Cod S Olae (1lo - Joua
Table 6. Means of Wheat traits affected by environment, time of herbicide application and different adjuvants
Experimental Stage of Treat- Grain per spike Yield Biological Yield Seed weight Height
locations application ments (No.) (g/m? (g/m? (1000/g) (cm)
1+ 29+3.46 % 360 + 37 1229 + 26 36+7.27 47.16 £ 2.68
2 55+1.15 596 + 39 1610 + 111 4405+193 79.33+1.45
Tillering 3 53.5+0.86 474 £ 40 1420 + 79 39.23+0.2 69.33+1.76
4 455+0.28 488 +13 1410 + 36 37.63+2.53 70+1.15
5 325+1.44 539+24 1441 +12 4166 +1.68  71.66 +2.02
Kamyaran ctrl 26 +0.57 269 +40 998 + 105 33.26 +£2.78 51.5+0.86
1 45+1 393+15 1178 £ 30 33.13+1.09 61+1.73
2 62 +3.46 576 +8 1541 + 20 41.84+0.08 82+351
Second nod 3 54 +4.61 491 +10 1334 + 69 40.03+0.81 66.5 £ 2.02
4 56+1 446 + 22 1302 + 16 38.63+1.37 53+2.3
5 53+2.64 482 + 49 1348 + 49 39.6 £0.86 53 +3.46
ctrl 38+2.08 195 + 20 746 £ 27 30.83+1.17 51.5+0.86
1 52 +2.08 812+9 1907 + 66 35.66 + 0.66 1009+2.1
2 60 +4.25 906 +7 2126 + 107 40.33+0.88 104.33+1.85
Tillering 3 62 +6.74 917 +1 2262 + 46 43+1 115.83 £ 6.27
4 58 +0.66 892 + 16 2140 £ 34 39.06 +1.53 113.5+9.26
5 53+1 835+7 2086 +51 35.66 £0.88 101.83 +6.49
Karaj ctrl 32+23 393+13 954 + 14 28.4+0.61 84.33+2.02
(2013) 1 49 +2.08 7509 1942 + 38 32.8+0.66 92421
2 57.66 + 4.25 844 +7 21197 37.47+0.88 95.83+1.85
Second nod 3 59.33+6.74 855+ 1 2209 +19 4014 +1 107.33 £ 6.27
4 55.33 + 0.66 830+ 16 2099+ 6 36.2+1.53 105 +£9.26
5 501 7737 2015+ 11 32.8+0.88 93.33+6.49
ctrl 29+23 331+£13 1021 + 22 2554+0.61  75.83 +2.02
1 45+23 630 + 40 1373 + 105 31.7+202 84.5+0.28
2 63.5+1.44 733+45 1799 + 58 39 +0.57 107 +1.52
Tillering 3 49.33+2.33 664 + 12 1594 + 27 37.06 + 2.36 92+1.15
4 575+1.44 678 £53 1577 + 84 36.85+0.2 91.5+0.86
5 50.66 + 0.88 682 + 50 1601 + 80 36.2 £ 1.55 925+ 1.44
Karaj ctrl 46.5+0.86 452 + 10 1131+ 22 306+14 81.5+0.86
(2014) 1 41+0 596 + 22 1300 + 27 30.33+0.66 83.5+0.76
2 59.66 + 1.85 691+4 1702 £ 25 38.33+0.33 102.33+1.45
Second nod 3 48.66 + 0.88 633+24 1343 + 36 36.2+0.41 91.33+1.33
4 545+5 635+5 1485 +8 36.45+1.81 90.66 +1.2
5 55+251 632+ 10 1517 +16 3433+£0.66 91.66+1.76
ctrl 45.75+0.43 461 +5 993+7 41.07 +£0.33 81.5+0.86
1 2466+29 366 + 27 1056 + 44 31+0.57 46.33£1.76
2 32.66 +2.18 433 £52 1173 +16 36.33+0.88 63 +2.08
Tillering 3 26.66 +3.84 409 + 24 1093 * 42 34.33+0.33 54+1.15
4 28.66 +0.88 406 + 24 1127 + 33 32.66 +0.88 54+4
5 29+1.15 364 £ 27 1114 + 29 34.66+0.88 59.66 +2.72
Marvdasht ctrl 20.33+0.88 329+10 1023 + 17 26 £0.57 40.03 £1.85
1 23+1.15 363+18 1028 + 20 30.33+0.88 47.66 +0.88
2 32.66 +0.88 427 £23 1195 + 18 35.66 +0.88  60.33+2.02
Second nod 3 26.33+1.85 386+ 44 1108 £7 33+0.57 54 +8.96
4 26.66 +1.76 385+13 1115+ 15 32.33+0.88 52.66 + 1.2
5 28 +3.46 391 £33 1134 + 32 32.66 £0.33  54.66 +2.33
ctrl 18.33+2.84 319+5 992 +11 26.33+1.2 4333+1.45

+: Treatments: 1.sulfosulfuron, 2.sulfosulfuron+ammonium sulfate, 3. sulfosulfuron+ volck oil, 4. sulfosulfuron+ fenitrothion, 5. sulfosulfuron+metsulfuron, and Ctrl.

Without control.
1: Standard error
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Effect of Some Adjuvants on Sulfosulfuron Efficacy in Hordeum spontaneum
Control in Wheat Fields
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Abstract

Field experiments were conducted to evaluate the effect of various adjuvants on reducing Hordeum spontaneum damage
in wheat fields at Karaj, Kamyaran and Marvdasht during 2013 and 2014. Treatments comprised sulfosulfuron,
sulfosulfuron + ammonium sulfate, sulfosulfuron + volck oil, sulfosulfuron + fenitrothion (a phosphorus insecticide),
sulfosulfuron + metsulfuron all in recommended doses and check plots. Results revealed that there were similarities
among locations of experiment. Furthermore, sulfosulfuron + ammonium sulfate had the highest efficiency to control H.
spontaneum compared to other treatments. In general, although herbicide + adjuvant applications in second nod of the
weed had the highest effect on fresh and dry weight, weight and seed diameter (10, 15, 18, and 9 percent respectively)
of H. spontaneum, its application in tillering stage was superior because of better control of other weeds and likewise
enhanced wheat characteristics. Also, sole application of sulfosulfuron had the lowest effect on H. spontaneum control.
According to these results applying sulfosulfuron + ammonium sulfate in the tillering stage of H. spontaneum was
recommended in infested areas.

Key words: growth stage, volck oil, ammonium sulfate, insecticide
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