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Table 1- Planting date and density, spraying and weed sampling dates and harvesting date of crops in rotation
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ol o sl els Cll f b ColS 11,5 b &2,U o d ‘,f’ d ity A
Cropinrotation  Planting date  pjanting density ~ SPraying date R ST o 995 Juad ja1 r T
(no.ha) 30 days after End of season Harvesting date
' spraying
= 1392/08/29 1393/01/11 1393/02/10 1393/04/02 1393/04/02
Barley 450000
- 1394/02/15 1394/03/05 1394/04/04 1394/08/05 1394/08/05
Cotton 100000
P 1394/10/10 1395/01/17 1395/02/16 1395/03/17 1395/03/17
Wheat 450000
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Table 2- Analysis of variance (log-transformed) of weed density and dry weight 30 days after spraying in barley
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dile &g 5 ol s
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Weed species S.O.V. w3l w17 _ 03
df Weed density Weed dry weight
o 2 0.01795781 " 0.07829717 **
Replication
L"'F" 2 0.00358607 ™ 0.00715689 "
Residue
(RSN
. L 4 0.00561001 ™ 0.00645812
ResiduexReplication
ojke UB9) 2 0.08808243 === 0.10547219 ==
S Weed control method

Cardaria draba oj)le gy % Ll

Weed control method xResidue

73

2 0.00169452 ™ 0.00217680 "

ks 12 0.00554321 0.00968488
Error
(4) yesis e 6.84 8.88

Coefficient of variation (%)

S5
Replication
bls,

Residue
[HESIY
ResiduexReplication
o5)ke b9,

Weed control method
o)yl g X Ll

S gy
Malcolmia africana

Weed control method xResidue

2 0.00089599 ™ 0.00571049 m

2 0.00063773 ™ 0.00082385 ™
4 0.00018716 ™ 0.00411030 ™

2 0.00012002 === 0.02589771 ===

2 0.01163433 ™ 0.00026852 ™

k> 12 0.00019300 0.01939424
Error
(A) et ey 2.87 3.82

Coefficient of variation (%)
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., and™are standing for significant differences at 1%, 0.1% probability level and no significant differences, respectively.

Kk kkk



VAN 3wl oF oylod XY wl (6559l buo g pole) LS cbilis 4 pis WA

b il o 39, Yo 50 ladile (&0 pho )3 0,5) S (159 9 (&ep0 e ;3 31as5) (51,5 12 05 5le (g, 1 (S5 dumn o - Joua

¥ 5

Table 3- Effect of weed control method on weed density (no.m) and dry weight (g.m) 30 days after spraying in barley

N ol (&0 5o 3 31aa3) (515 (Qap0 ho y2 0)5) Sid (339
» I3 300 P9y ; i
Weed species Weed control method We(e d der12§|ty Weed( ary ;/;/elght
no.m-" g.m-
o5ke (y9s al 6.333 2 7.7672
Weedy check
Sl (2 g 2l 0° 0
Cardaria drab Hand weeding
ardaria draba .
@w 05k 1.778" 3.078°
Chemical control
oj ke Gy Sal 1.444 2 2.956 2
Weedy check
awd pg b b
y 0 0
Malcoli?;w;;ricana Hand weeding
stlbrossd o))l 1.667 @ 1.171°

Chemical control

0=70 b)Y 0l o Jb gre AU pae Sily (gt )3 gy )0 pds g (gt s 4D alie LBgy>
Same letters or no letter in each column showing no significant differences at 5% level.
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Table 4- Analysis of variance of biological yield (log-transformed) and seed yield of barley

QU It RSN S590gn 5 yos a1y 3,50os
S.0.V. df Biological yield Seed yield
s 2 0.71277649 * 725922.81 **
Replication
Lls
T 2 0.06679884 s 60395.26 ™
Residue
Ll %),
. . 4 0.10113691 ™ 6707593.04
ResiduexReplication
oike Ghe) 2 0.9172658 * *963250.48
Weed control method
ojsle by % L
. 4 0.13236105 ™ 290106.37 ™
Weed control method xResidue
ks 12 0.10818235 140194. 52
Error
) Sl 08 9.8 20.45

Coefficient of variation (%)
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., and™are standing for significant differences at 5%, 0.1% probability level and no significant differences, respectively.
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Table 5- Effect of weed control method on biological yield (kg ha?) and seed yield (kg hat) of barley

5 b0 o S e 3,Sdos 41> 3 Shos
50 P9y . , i j
Weed control method ) (’Lfs'h 2 dad (’L&af 2 p55S)
Biological yield (kg.ha?) Seed yield (kg.ha't)
e g 0l 2166.7° 162240
Weedy check
i g 28l 3800 2 2592.2 2
Hand weeding
el o3yl 3977.82 2628.4 7

Chemical control

{0720 (S3) aily oo o sine WS pas Sk (y5is 53 B> )3 pas 5 gy 5 allde B>
Same letters or no letter in each column showing no significant differences at 5% level.

gm0 3 ine s Jad 3T 5 5 a sladile Sas iy g 0515
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Wl e | e )b e ysbar (olend 0j)ke 5 (wd 29
Ay by Sid (g = Ll 3L (W Jgdn) 35 0j5le (9

(ol o 0oly lis laedls) 59 I ixe

Jad y 3150 5, lacile SL28 (g 5 o515 2 L

L ojylae gy sl (sl oais oaly luis Laodls) sau )y jme
b 531 3 5ym sladile S8 j9 9 o515 2 50 slacile
e slacide (390 sz 4 a2g L.V Joio) 392 5l gne
WAL jeuds dcgie ) byl g asds iy cale slodly 5 Ll
55 b 0j)lue g 05,00 g ol (sl o SIS
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Table 6- Analysis of variance of Acroptylon repense density and dry weight (square root-transformed) 30 days after spraying

in cotton
(MS) Slrs po (1aSlko
st gabie @3ljl aa p . ”
SO.V. df o515 Suld (939
Weed density Weed dry weight
ol 2 0.84799641 * 9.2618407 *
Replication
L&,
s 2 0.17501328 " 0.0963256 "
Residue
Ll x,1,85
. . 4 0.14163440 " 0.9500881 "
ResiduexReplication
o)k g Y 18.41526284 == 159.0393366 ***
Weed control method
ojke b9y x Ll s N
Weed control method xResidue 2 0.05637155 0.6304301
ks 12 0.14609899 1.3495745
Error
(F) Sesis 8 2347 2437

Coefficient of variation (%)

A Y3 gime pué g o/ N LD Jlass] paw )0 )l gime W] Lo 4 1S o ¥HEE
. and™are standing for significant differences at 5%, 0.1% probability level and no significant differences, respectively.
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Table 7- Effect of weed control method on Acrotylon repense density (no. m) and dry weight (g m?) 30 days after spraying in
cotton
oS5 Sl (939
250k %9, (@20 s y3 2lass) (&0 50 2 2 5)
Weed control method Weed density (no.m?)  Weed dry weight (g.m?)
2ilee g Sl 7.556 2 65.378 @
Weedy check
d g ald 0c 0¢
Hand weeding
et 0jle 50 42.844"

Chemical control

{0720 (S3) Al o Jlosine WS pas ik (y5is 53 B> )3 pas 5 gy 53 allde B>
Same letters or no letter in each column showing no significant differences at 5% level.
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Table 8- Analysis of variance of weed density and dry weight (log-transformed) at the end of season in cotton

a0 (MS) iz po pilao
e 5 gilie d;;»i o515 - wz» 539
Weed species S.0.V. / )
P df Weed density Weed dry weight
)l'&’ . 2 0.00605822 ** 0.02947237 ™
Replication
w)‘ 2 0.00056949 " 0.05972766 ™
Residue
Llss % |,SS
o ))s\_, . 4 0.00032642 ™ 0.03762730 ™
ResiduexReplication
oske oB9) 2 0.05201490 == 1.23144197 #==
Wl Weed control method
o5yleo  yigy X Lla
Acroptylon repense et ns ns
Weed control method xResidue 2 0.00038222 0.01962501
e 12 0.00065514 0.02087418
Error
() e et 2.37 10.45
Coefficient of variation (%)
’l’& . 2 0.00088266 " 0.06586764 "
Replication
w" 2 0.00060156 ™ 0.07425380 "
Residue
Ll x 1,
Ll 4 0.00044447 s 0.12956186 °
ResiduexReplication
2jke UB9) 2 0.02206807 =*** 2.22037844 ==
s Weed control method
- 5bo sy X Llay
Alhagi psedualhagi Oe 09 T AR 2 20 4691026 1
Weed control method xResidue 0.00085920 0.04691026
k> 12 0.00042697 0.03584300
Error
() Sl e 1.96 12.35

Coefficient of variation (%)

A Y5 gime pé g oo/ N LD Jlass] pan )3 o gime W] Lo 4 S o FHEE
= ***and "™ are standing for significant differences at 5%, 0.1% probability level and no significant differences, respectively.
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Table 9- Effect of weed control method on weed density (no. m?) and dry weight (g m™) at the end of season in cotton

2,40 (W9,
Weed control method

s e s
Weed species

Weed density (no.m*?)

15 Sid Bs
(&0 o 4 3asd) (&0 5o 2 0 5)
Weed dry weight (g.m™)

0jyle y3dy dald

42222 49.156 2
Weedy check
s S 9 "“L“ 0c¢ 0¢
A ol Hand weeding
croptylon repense .
‘:l«w 05)ke 2333b 18.456 °
Chemical control
o5k (9 Sl 2,556 115.992
Weedy check
(Sawd (g ol
L 0 0
Alhagi ;:é:ualhagi Hand weeding
stbosd 0j)be 1.556 b 36.88°

Chemical control

(0=70 Sh) il o Jb gre AU pas Sily gt )3 g )0 pds g (gt s 4D alie LBgy>
Same letters or no letter in each column showing no significant differences at 5% level.
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Table 10- Analysis of variance of cotton boll dry weight

s gbo o3l 4y Ay (g Sl (43
S.0.V. df Cotton boll dry weight
IS 2 800.815222 ***
Replication
b 2 115.954386 ™
Residue
L, x)l,S5
4 108.334828 ™
ResiduexReplication 08.334828
2ike o) 2 276.617168 *
Weed control method
ojkee gy % Ll ns
Weed control method xResidue 4 73.606143
ks 12 49.604516
Error

Coefficient of variation (%)

20.42
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and " are standing for significant differences at 5%, 0.1% probability level and no significant differences, respectively.
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Table 11- Effect of weed control method on cotton boll dry weight (kg.ha't)

05,le ¥,
Weed control method

Ay (g Suld (439

(652 13 ,554)
Cotton boll dry weight (kg.ha®)

o))k (ygy a0l
Weedy check
Sd g wald
Hand weeding
cotbrosd 0j)lo
Chemical control

1215.2°

1644.7 2

1768.7 2

{0720 (S3) Al oo o sine SHS! pas ik (y5is 3 B> )3 pas 5 gy 5 allde B>
Same letters or no letter in each column showing no significant differences at 5% level.
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Table 12- Analysis of variance of Acroptylon repense density and dry weight (log-transformed) 30 days after spraying in

wheat
(MS) &ilas o (1o
P RILY 633l 4, - -
S.0.V. df ielid S 09
A. repense density A. repense dry weight
’I’S’ . 2 0.25453053 ™ 0.10185851 ™
Replication
L,
2 0.03326567 " 0.1564078 "
Residue
L, xl,S5
. L 4 0.03366541 ™ 0.03192138 "
ResiduexReplication
2jske B9) 2 4.20639596 *** 1756741527 ==
Weed control method
o) ke gy X L ns ns
Weed control method xResidue 2 0.01380321 0.03807324
s
12 0.03379502 0.05216281
Error
(7) Sesis 8 23.77 14.30

Coefficient of variation (%)

s 3 e il g Ao/ Jlein] prdans Hl3 e BMES) 35 4 0 4
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*and "™ are standing for significant differences at 0.1% probability level and no significant differences, respectively.
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Table 13- Effect of weed control method on Acrotylon repense density (no.m2) and dry weight (g.m) 30 days after spraying
in wheat
05,le (w9, oo 3 sl . -
Weed control method (&0 S0 2 2la5) (@250 7 55 0,5)

A. repense density (no.m?) A. repense dry weight (g.m?)

2j ke 9y Jald

18.2222 285.36 2
Weedy check
D e Jals 0c 0¢
Hand weeding
st 03l 2.667° 27.420

Chemical control

{0720 (S3) aily oo o sine WS pas Sk (y5is 53 B> )3 pas 5 gy 5 allde B>
Same letters or no letter in each column showing no significant differences at 5% level
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Table 14- Analysis of variance of Acroptylon repense density (log-transformed) and dry weight (log-transformed) at the end of
season in wheat

S ol e (MS) &l po (1lio
R & LI ST .
S.O.V. df i S 03
A. repense density A. repense dry weight
I .
’_’g’ . 2 0.01058760 " 0.06811501 "
Replication
L&,
C 2 0.00466893 " 0.07561162 "
Residue
L, xl,S5
. . 4 0.02515066 " 0.02107457 "
ResiduexReplication
2k 9 2 0.39066754 == 0.60256269 =**
Weed control method
oj)ke b9y X Lla s s
Weed control method xResidue 2 0.00732811 0.03360027
ks 12 0.02247200 0.02899562
Error
(2) s e 12.88 7.77

Coefficient of variation (%)
s I3 e il g Aol Jlein] pdan (3 Iy e M| 55 &
*and "™ are standing for significant differences at 0.1% probability level and no significant differences, respectively.
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Table 15- Effect of weed control method on Acrotylon repense density (no.m™) and dry weight (g.m) at the end of season in

wheat
a5 @515 S SUS 439
2500 %9 (@20 50 3 3land) (@230 550 3 0,5)
Weed control method A. repense density (no.m?) A. repense dry weight (g.m?)

ek Gp aald 217782 4762
Weedy check
Sd g Jald ¢ e
Hand weeding

lhosd oj)le 12b 174.4 b

Chemical control

070 Sh) il go Y gre AU pas Kby (gt )3 g )3 pds g (gt s 4D alie gy
Same letters or no letter in each column showing no significant differences at 5% level.
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Table 16- Analysis of variance of biological yield (non-transformed) and seed yield (log transformed) of wheat

i alio o3l an o S50 3 Shas 4ild 3 Slhos
S.0.V. df Biological yield Seed yield
)I’S . 2 67469698.4 == 0.34166088 "
Replication
L,
c 2 3935525.9 ™ 0.11469090 ™
Residue
Ll 1SS
4 6301847.7 * 21817415 ™
ResiduexReplication 0218 S
o)k i) 2 19142608.6 == #0.50249237
Weed control method
oj)le gy X L& N N
Weed control method xResidue 4 2986971.3 0.12678652
ks 12 1436749 0.10932160
Error
(2) e a2 18.59 10.72

Coefficient of variation (%)
s I3 e il g e lV LD Jlein] pran (3 )5 dme MBS 55 4 S 5 RS
""" and " are standing for significant differences at 5%, 0.1% probability level and no significant differences, respectively.
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Table 17- Effect of weed control method on biological yield (kg.ha!) and seed yield (kg.ha) of wheat

S 9 e 3,5dos &3 > Shos
05510 99, (LS > 2,55L5) (,LS 43 0,55LS)
Weed control method Biological yield (kg.ha)  Seed yield (kg.ha)

e g 2ald 4800 ° 992 b
Weedy check
(2 g el 757512 194222
Hand weeding

il ilss 6965.3 ¢ 1621.3¢

Chemical control
(O=70 (S3ls) bl g0l stme BB pas S0y (ysias )3 By > 30 pis 5 (g y2 )3 alie g >
Same letters or no letter in each column showing no significant differences at 5% level.
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Introduction: Tillage is one of the most important causes of soil erosion in croplands that affects
productivity and inflates the cost of production. Recently, in order to enhance sustainability without
compromising land productivity, there has been a growing trend toward conservation agriculture. No-tillage
(NT) as one of the components of conservation agriculture is a planting system in which soil dose not disturb
and mulch cover remain from previous crop at least in 30%. It has revolutionized agricultural systems because it
allows farmers to manage greater amounts of land with reduced energy, labor, and machinery inputs. Minimum
tillage systems, such as shallow or surface tillage and direct drilling or no-tillage (NT), increase the degree of
soil cover and increase organic matter at the soil surface over time. In specific soil types and climates, this can
lead to an improvement of the soil physical condition. Improvement of the biological and physical quality of the
surface soil can also help to protect the soil resource against redistribution and erosion. NT cropping systems
frequently suffer from weed infestations, especially those of weedy annual grasses. The timing of competition in
NT systems may differ from that in conventional systems. Rottenly, a combination of relative crop yield and
specific input costs (i.e., fertilizer and pesticide) are considered as key determinants to the profitability of
adopting minimum tillage systems. Our understanding of weed community dynamics and suppression in NT
systems is limited, particularly in long-term rotations. Winter annuals, biennials, and perennials are typically
associated with NT systems because of their affinity for non-disturbed soil environments. The vertical
distribution of viable weed seeds in the soil profile is shallower in NT systems than in intensive-tillage systems.
Weed seeds remaining at or near the surface are more susceptible to predation and disease, which may deplete
the seed bank over time. NT is dependent on herbicides because of the elimination of tillage for control of
weeds.

Materials and Methods: A three-year field study was conducted to assess the efficacy of weed control in
barley-cotton-wheat rotation under no-tillage system in the agricultural research station of Gonabad, Khorasan-
Razavi province, Iran over 2014-2016 seasons. The experiment was arranged in a split plot design based on
completely randomized block design with three replications. The main plot was crop residue (left on the ground
from previous crop in rotation) in three levels;no residue, 30% residue (1200 kg ha™*) and 60% residue (2400 kg
ha. The subplot was weed control methods in three levels; (weed infest control, weed free control and chemical
control. In chemical control treatment, we applied 2,4-D+ MCPA at dose of 1.0125 lit a.i. ha* for controlling
broad-leaved weeds and pinoxaden (Axial® 10% EC) at dose of 67.5 g a.i. ha* for controlling narrow-leaved
weeds in barley and wheat, and trifluxysulfuron-sodium (Envoke® 75% WG) at dose of 11.25 g a.i. ha in
cotton. For barley, the wheat residues were left from wheat planted a year before in rotation. Plots size were
3mx10m. Barley (var. Nosrat), cotton (var. Khordad) and wheat (var. Parsi) planted by direct seeding equipment
with no tillage.

Results and Discussion: Cardaria draba and Malcolmia africana in barley, Acroptylon repense and Alhagi
pseudalhagi in cotton and A. repense in wheat were dominant weed species from the beginning to the end of the
study. Results showed a remarkable change in weed flora from mostly annual weeds (like M. africana) to
perennials (like A. repense), because of the fact that no tillage system was deployed. For barley, application of 2,
4-D + MCPA significantly decreased weed dry weight and density compare to the weedy check. Residues
showed no significant effect on biological and seed yield of barley. For cotton, the effect of trifluxysulfuron-
sodium was significant on decreasing the density and dry weight of A. repense 30 days after spraying and in the
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end of the season as well. Effect of residue levels (30% or 60%) was not significant on the density and dry
matter of A. repense in the early and at the end of the season as well. Trifluxysulfuron-sodium significantly
increased cotton dry weight compare to the weedy control. Dry weight of cotton in hand weeding control and
application of trifluxysulfuron-sodium treatments were significantly higher than that of weedy control. Residues
showed no significant effect on cotton boll dry weight. For wheat, application of 2, 4-D + MCPA significantly
decreased weed dry weight and density compared to the weedy control. Residues showed no significant effect on
biological and seed yield of wheat.

Conclusion: No-tillage system by at least 30% (1200 kg ha*) up to 60% (2400 kg ha'') of residues spread on
the soil surface can be recommended to be deployed besides a suitable chemical weed control management in
barley-cotton-wheat rotation in semi-arid climate conditions to enjoy the benefits of no tillage system of
agriculture.
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