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ABSTRACT

Conservation agricultural systems may considred as a solution to loosing arable soil in conventional
system. We studied the effects of conservative agricultural systems compared to conventional
systems on chemical weed control efficacy at the farm of Jolgeh-Rokh research station, Khorasan
Razavi province, during 2014-2017. Crop rotaton was sugarbeet-barley-corn-wheat. The
experimental designe was randomized complete block design aggranged in split-split plot with three
replacations. Treatments were three types of tillage (conventional, reduced and no-tillage) as main
plot; crop residue percentage (left on the ground from previous crop in rotation; 0, 30 and 60
percent) as sub plot and methods of weed control (hand weeding, recommended herbicide and
check plots) as sub-sub plot. The results showed that application of herbicides significantly
decreased weed dry matter (57%) and weed density (31%) and increased sugar beet root yield
* Corresponding author E-mail: MH.Hadizadeh@gmail.com
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(64%) compare to the weedy check; however, weed reduction was not enough to prevent root yield
loss in conservational tillage systems. Residue levels showed no significant effects on root yield of
sugarbeet. The effects of tillage systems, levels of residues and even chemical control did not affect
the grain yield of barley, despite the effects on weeds. Tillage in corn significantly decreased the
weeds (83% to no-tillage); as a result, corn grain yield increased significantly in conventional and
reduced tillage systems (3.53-ton ha® and 4.33-ton ha, respectively) compared to the no-tillage
system (3.14-ton ha-1). Different levels of plant residues had no effect on corn yield, but chemically
weed control caused a significant increase of yield (23%) as much as manual weeding treatment.
Reduced tillage system with 30 percent of the residues and the chemical control of weeds was the

best treatment for grain yield of wheat.

Keywords: Density, dry weight, minimum tillage, no tillage, yield
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Table 1. Characteristics of herbicide applied in the experiment

Application rate ( Litre per

Common name Trade name hectare) Crop
Phenmedifam+Desmedifam+Etofomasate Betanal Progress O.F.EC7.4 3 Sugarbeet
Haloxyfop-R-Methyl Galant Super EC10.8 1 Sugarbeet
Nicosulfuron (tank mixed) Cruise SC4% 1 Corn
Bromoxinyl +MCPA+Ethyl hexineester Bromicide MA EC40% 15 Corn
2,4-D+ MCPA U46 Cambi fluid SL67.5% 15 Wheat,

Barley
Clodinafop propargyl Topik EC8% 1 Wheat
Fenoxaprop pEthyl+ mefenpyre d-Ethyl Puma Super EW7.5% 1 Barley
el 0 0354 A DS XYY Sl &S slal A eslizd
olojl £, ¥ g gl (£1)5 Cllas mghi -F Jga
Table 2. Calendar of cultural operations for crops of the experiment
. . Rotational crop
Field operation Sugarbeet® Barley Corn Wheat
Sowing 02-05-2014 17-10-2014 11-07-2014 01-11-2015
Herbicide application (1% Time) 26-05-2014 16-04-2015 28-07-2014 10-04-2016
Herbicide application (2" Time) 17-06-2014 - - -
Weed Sampling(1% Time) 21-06-2014 18-05-2015 25-08-2014 01-05-2016
Weed Sampling (2™ Time) 02-07-2014 - - -
Harvest 20-09-2014 21-06-2015 10-10-2015 02-08-2016
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Table 3. Soil characteristics of the field soil
OC (%) N (%) P (ppm) K (ppm) EC (ds m™) pH Texture
0.51 0.015 15 282 1.048 8.1 Clay Loam
Qo Y guarre 51 Sy 2 (1 ol 2 29290 jaslacile —F Jgar
Table 4.Weeds observed in the experimental plots for each rotational crop
Crop

Binomial name Commun name Family Sgé;ea}[r Barley Corn Wheat
Acroptilon repens (L.) Hidalgo Russian knapweed Asteraceae + +++ + +++
Alhagi pseudalhagi (Bieb.) Desv. ex + ) . )
B. Kesler & Schapanenko Camelthorn Fabaceae
Amaranthus sp. Pigweed Amaranthaceae - - + -
Bromus tectorum L. Cheat grass Poaceae - - - +

: Common . +
Chenopodium album L. lambsquarters Chenopodiaceae +++ + +++
Cirsium arvense (L.) Scop. Canada thistle Asteraceae + - - -
Convolvulus arvensis L. Field bindweed Convolvulaceae + +++ + +
Echinochloa crus-galli (L.) Beauv Barnyard grass Poaceae + - + -
Hordeum marinum Huds Mouse barley Poaceae - + - -
Hordeum vulgare L. Volunteer barley Poaceae - - +++ -
Lactuca serriola L., L. Scariola L. Prickly lettuce Asteraceae + - - +
Malva neglecta Wallr. Common mallow Malvaceae + - - +
Polygonum aviculare L. Smartweed Polygonaceae +++ +++ - +++
Rumex sp. Garden Sorrel Polygonaceae - + + +
Senecio vulgaris L. Common groundsel Asteraceae +++ - +++ +++
Solanum nigrum L. Black night shade Solanaceae - - + -

-, +, +++ respectively show “without presence”, “presence without dominance”, “presence with dominance”
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Table 5. Means comparison of the effects of tillage systems on root yield of sugar beet and weed dry matter and density.

Density (plant m?) Dry Matter (gr m?) Root
Tillage type C.album P.aviculare S.vulgaris Total C.album P.aviculare S.vulgaris Total (ZE:_{)
Conventional 60.112 24552 10.22° 98943 7753 45.60 2 14.14° 143.15° 27.922
Minimum 2477 2.44° 35.002 66.442 852°% 8.40° 111.91%  258.09% 14.47°
Zero 31.27° 5.66 ° 45332 90.72% 775°% 11.66 111.38%  300.66% 19.64°

In the same column, values followed by the same letter are not significantly different according to Least square
difference test (0=0.05). Slabels bearing from transformed data by V(x+ 0.5).

W8 jise Ay ) 3o g 2 Ldle 1515 (SWS (459 1 (BLS L b jloni §T (ile duwlie —F Jgu

Table 6. Means comparison of the effects of plant residues on root yield of sugar beet and weed dry matter and density.

. -2
Plant residue level Density (plant m”)

C.album P.aviculare S.vulgaris

30% 49.662 9.332 37.88°2
60% 29.61° 15,552 30.33°
No residue 36.88°2 7.77% 22.33 %

2 Root

Dry Matter (gr m™) vield

C.album P.aviculare S.vulgaris Total (tha’)

10450% 113522 17.482 71.24®  248.71% 20.40°?
71102 31452 89.81% 235782 19.322

55.67° 16.722 76.38%  217.41% 22.31°2

In the same column, values followed by the same letter are not significantly different according to Least square

difference test (0=0.05). $data transformed by V.
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Table 7. Means comparison of the effects of weed control treatments on root yield of sugar beet and weed dry matter and

Weed control Density (plant m?)

Root
yield
C.album P. aviculare S.vulgaris _ Total (tha)

Dry Matter (gr m?)

treatment
C.album P.aviculare S.vulgaris
Chemical 35.702 11852 17.85°
Weedy 41.74° 9.92° 425172

Hand weeded

69.63% 53.75° 21.26° 33.64° 140.22° 11.48°
101.11° 106.43% 22512 124652 327.70% 4.04°

46512

In the same column, values followed by the same letter are not significantly different according to Least square

difference test (¢=0.05). 3data transformed by Vx.
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Table 8. Means comparison of the effects of plant residues on oot yield of sugar beet and weed dry matter and density

. 2 2 Grain

Plant residue level Density (plant m™) Dry Matter (gr m™) yield
C.arvensis  P.aviculare A.repens Total C.arvensis P.aviculare A.repens Total (tha?)

30% 0.552 3.94% 0.66° 0.962 0.162 223° 366% 5062
60% 1612 4,612 1.508 1.72¢ 0.362 8.632 19.722 4752
No residue 1502 3112 1118 1712 0.132 396 6.85% 5342

In the same column, values followed by the same letter are not significantly different according to Least square

difference test (0=0.05). 3data transformed by VX.
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Table 9. Means comparison of the effects of weed control treatments on root yield of sugar beet and weed dry matter and

. Grain

-2 -2
Weed control treatment Density (plant m~) Dry Matter (gr m™) yield
-1
C.arvensis P.aviculare A.repens Total C.arvensis P.aviculare A.repens Total (tha”)
Chemical 1.622 2.962 1.07* 6.07° 1.722 0.13% 3.80% 6.27° 530%
Weedy 0.81° 4.81° 1112 8.62° 1.202 0.31% 6.14% 13.88° 481°%

In the same column, values followed by the same letter are not significantly different according to Least square

difference test (0=0.05). data transformed by VX.
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Table 10. Means comparison of the effects of plant residue on corn grain yield and weed dry matter and density

; -2 2 Grain

Tillage type Density (plant m®) Dry Matter (gr m™) vield

-1
C.album H.vulgare S.vulgaris Total C.album H.vulgare S.vulgaris Total (tha’)

Conventional 8.77% 7227 0.00° 16223  7.11%® 55742 0.00° 13.06° 353
Minimum 6.11° 95542 0.00° 21.00% 11.072 5.04° 0.00° 26.88° 4.33°
Zero 0.00° 3.66° 16.66°  23.88%  0.00° 7.33° 49.03% 76152 3.14°

In the same column, values followed by the same letter are not significantly different according to Least square

difference test (0=0.05). $data transformed by vx.
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Table 11. Means comparison of the effects of weed control treatments on corn grain yield and weed dry matter and density

; -2 2 Grain

Weed control treatment Density (plant m™) Dry Matter (gr m™) yield
C.album H.vulgare S.vulgaris Total C.album H.vulgare S.vulgaris Total (tha?)

Chemical 0.74° 2.29° 0.00° 1.77%  068° 16° 0.00° 229° 411%
Weedy 9.182 11.33% 11.118 38.96% 11.43°? 10.37¢ 32.68°2 75.10% 3.15°
Hand weeded 3.75%

In the same column, values followed by the same letter are not significantly different according to Least square
difference test (0=0.05). $data transformed by V.
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Table 12. Means comparison of the effects of plant residue on weed dry matterand density and wheat grain yield

: 2 2 Grain

Tillage type Density (plant m®) Dry Matter (gr m™) yield
S.vulgaris  P.aviculare A.repens Total S.vulgaris P.aviculare A.repens Total (tha?)

Conventional 0.00° 21778 222 2578%  0.00° 3822 3882  9.05° 446"
Minimum 23.28 % 13.33° 1.11°  4211° 1212 2477 1.82%  2200% 550°
Zero 40.332 0.00° 344  4850°% 1.37* 0.00° 726°  42.71% 420°

In the same column, values followed by the same letter are not significantly different according to Least square

difference test (0=0.05). $data transformed by VX.
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Table 13. Means comparison of the effect of weed control treatments on weed dry matter and density and wheat grain yield

. 2 2 Grain

Weed control treatment Density (plant m~) Dry Matter (gr m™) yield
-1

S.vulgaris P.aviculare A.repens Total S.vulgaris P.aviculare A.repens Total (tha”)

Chemical 2.70° 1.11° 0748  670° 031% 0.16° 1738 2.29° 4762
Weedy 39.70° 22292 3.77°  80.79® 1.40°? 4.03° 6.91% 7510% 4.71°

In the same column, values followed by the same letter are not significantly different according to Least square

difference test (¢=0.05). 3data transformed by Vx.
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