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Investigating interaction effect of different tillage methods, soil initial
moisture level and trifluralin herbicide application time on weed con-
trol and cotton yield (Gossypium hirsutum L.)
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Table 1. Characteristics of soil physical and chemical properties at the experimental site
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1.25 1.8 9 220 2.8

7.7 1.439 32 50 18
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Table 2. Relative frequency mean of weeds to the total weed population at the research plots

Ssona gl e gl o3l gl SR s ke (o) 53 Sl
.. . Growth . Relative frequency
Common name Scientific name Family habit® Life cycle (%)
S5 Jstas
Max. Min.
24 e 5L gl
R Cyperus rotandus L. Cyperaceae Narrow Perennial 22 8
Nut sedge leaf
S Echinochloa crus-galli Poaceae Narrow Annual 23 6
Barnyard grass L. leaf
5L
o Sorghum halepense L. Poaceae Narrow Perennial 12 1
Johnson grass leaf
= Phalaris sp. Poaceae Narrow Annual 14 2
Canary grass leaf
L
S TA Alopecurus sp. Poaceae Narrow Perennial 14 0
Foxtail leaf
< Cynodon dactylon L. Poaceae Narrow Perennial 16 2
Bermuda grass leaf
S Digitaria sanguinalis L. Poaceae Narrow Perennial 24 4
Crab grass leaf
T ol
oA Paspalum paspaloides L.  Poaceae Narrow Perennial 22 2
Knotgrass leaf
A Cds e
’ Polygonum persicaria L. Polygonaceae Broad leaf = Annual 21 9
Redshank
5 ;S 4'“5 _ .
) ) Capsella bursa-pastoris Brassicaceae Broad leaf  Annual 16 4
Shepherd's purse L.
s 5E
o Abutilon theophrasti Malvaceae Broad leaf  Annual 25 8
Velvetleaf
S
Malva neglecta Malvaceae Broad leaf  Annual 18 5
Common mallow
g Portulaca oleracea L. Portulaceae Broad leaf — Annual 25 4
Common purslane
o Xanthium strunmarium Asteraceae  Broad leaf  Annual 24 3
Rough cocklebur L.
S Chrozophora tinctoria Euphorbiaceae Broad leaf  Annual 12 2
Dyer's croton L.
obw 552 2 .
] Solanum nigrum L. Solanaceae Broad leaf  Annual 31 7
Black nightshade
-~
B2l ald Amaranthus retroflexus Amaranthacea Broad leaf  Annual 48 11
Redroot amaranth L. e
0 dodw 1
7 Chenopodium album L. Chenopodiace Broad leaf  Annual 23 5
Lamb's quarters ae
St
’ Tribulus terrestris L. Zygophyllacea Broad leaf  Annual 29 0
Goat's-head e
| Sy
“’J"f.w Convolvulus arvensis L. Convulvulacea Broad leaf Perennial 38 8
Morning glory

* Narrow leaf:<§ , o ,b Broad leaf: <, -4« Annual:4L.SSc Perennial: dl.o

YA
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Table 3. Results of analysis of variance for primary and secondary mean weight diameter of soil aggregate and weed control efficiency (WCE) at different weeks after planting

until harvest stage of cotton

Sl o S
Mean of Squares
e M) il i lase B a gl iy ke b8 lacale J RS 0L, glacile ST 0L, Slacale J S 0L, J RS Ol e e glacile d ST 0L,
ot S PRy a8 3V s poler wdn 53 5,8 3 ey anis dn 53 58 ey em3)les atin 5 s atis 5 5o glachle LSSl ey eadoes azis
Sources of variation 3 ¢ i = ~
= Primary mean Secondary mean cals sl s Sl Sl g e ile (s Sl o )
g . : : .
= weight diameter of weight diameter of e o he 4 WCEatthe 8" WCEatthe 12" WCE atthe 16" WCE at the 18" week
sor aggregate sorlaggregale ek after plantingweek after plantingweek after planting ~ week after after planting (lint
lantin; harvest stage)
p 2 g
oy
] ut. 3 "0.49 "0.03 "0.61 "0.55 " 0.42 "0.34 "0.55
Replication
59eS =
£ 1 147 " 28.24 "0.15 "0.43 "0.21 "0.59 "0.43
Tillage (T)
Sl »Lu_ rnt.brC w5 wk
o ) 1 179 21.15 "0.11 "0.72 "0.39 "0.71 "0.72
Soil initial moisture (M)
S adgl oy X859 SS =
i aufi&t 1 *9.64 "5.12 "7.19 "6.71 031 "0.39 "0.11
X
1%
9 1.74 0.64 0.97 0.88 0.89 0.94 0.91
Error (Evr)
ATosbs 5 A e O e Ol - - - - .
Al e il 4 0,24 w174 12.19 11.24 9.12 10.17 14.32
Trifluralin herbicide application time (W)
P53
12 1.42 0.55 0.81 0.72 0.68 0.79 0.73
Error (En)
1S Cale (3 e o) X (65,585 15 . .
o r@,_,,& cém ¢ 4 "0.16 " 0.84 4.29 3.11 "0.36 "0.32 "0.29
X
55 Cale U e Ole xS a5l .
o Quﬁ..?w u,xy\ 93! Sk 4 "0.58 ™0.75 3.98 "0.14 "0.07 "0.11 "0.04
X
a9 &S x 58 ale Olej xSl ad gl N N
$ U el e O S 4 ™ 0.64 .55 401 3.79 "0.21 " 0.27 "0.17
MxTxW
Lo
48 1.25 0.38 0.36 0.27 0.29 0.34 0.31
Error (Emrw)
(A 33) Sl oS s b
ST 11.7 17.8 153 16.4 15.8 19.7 17.1

C.V. (%)

*

and ™: significant at the 5% and 1% probability levels, respectively.
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Table 4. Results of analysis of variance for ability to withstand competition, yield and yield components in cotton

Sl 0 Sile
2 Mean of Squares
5 ,w Gy plis) Gy 55 el) arla sl &g 53048 3l BT S IS Sles i) Jeos Ul Lesls 5 Slas ials”
- - el . . . . .
Sources of variation ey Plant height ~Sympodial M:msor no. Boll no. per plant Boll weight  Total lint yield (4o ys) (4ey3)
g per plant Ability to withstand ~ Yield loss
competition
o
4 }‘ 3 5817 " 11.12 4521 0,11 " 1287851 ™ 0.52 ™ (.81
Replication
53 s .
1 ™02 43 =715 ™ 11.54 ™0.15 ™ 1154668 0.08 0.23
Tillage (T)
Sl adgl o by
T 1 5922 7,74 2406 (.17 ™ 1554632 0,91 (.31
Soil initial moisture (M)
Sl adgl oo 59 &Sl
2ol sk X85 1 ™ 19.74 551 *97.12 " (0.12 1212447 018 (.17
TxM
Error (Eur) L 9 96.12 8.12 14.12 0.08 789323 0.92 0.98
AL 7 F5 e B S 4 *521.12 17.03 86.19 0,09 9847592 12.05 10.19
Herbicide application time (W)
U
12 81.75 5.52 11.15 0.07 518917 0.73 0.69
Error (Ev)
iS5 ale Olej X (65,985 = « * ok .
S B e Sl s 4 " 60.21 s 471 89.11 5011 7295263 8.83 721
TxW
2 Cale U5 e Oloj xS ad gl
e e S 2ol sk 4 " 6811 " 596 g 29 "0.01 " 3188570 012 "0.19
M x W
s S x 28T Y Ole y xSl ad ol & N N
202 e 2 e 0L 29! sk 4 7122 m 578 *93.55 "0.16 " 4171151 3.06 417
MxTxW
o
48 72.41 4.45 9.14 0.06 448774 0.31 0.39
Error (Emrw)
( ) Ol ks s 5
He P e 83 142 11.4 6.1 19.6 16.7 17.2

C.V. (%)

o33 ) 30 el sl 53l e 5 477 5

and **: significant at the 5% and 1% probability levels, respectively.
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Table 5. Comparison for mean weight diameter of soil aggregate as affected by soil initial moisture and tillage

methods
b Jolse s (Rodhen) 4ot 5l gl (G55 o sin b (n o) a5 87 4 5 (555 Lo e b
Factor Factors levels Primary mean weight Secondary mean weight
diameter of soil aggregate diameter of soil aggregate
(mm) (mm)
g Gz, ol 58
e S 11352 16.39
Tillage Disk plow (T1)
13015 8 5 T 56
S A ©7.19 ®3.56
Moldboard plow (T2)
YF Gos b Sl adyl oy Ao ys 12-14 % (M1) 212.76 *6.15
el
17-19 % (M2) 7.95 ©3.79

Soil initial moisture up to the
depth of 24 cm (%)

s I3 gxe (oD A3l Ay 0 JL.:»!CEAJ:)lALr'u Ot o eSO 03T bl 5 i &5 e o 51)136&L&;z§5\:n Ot & 5>
Means in each column followed by similar letters are not significantly different (LSD %S5).

cobe 1 Ske anglie adlls ol )

Olekily 5 ASCde 3,58 C5,me o g
S il paiie a0 gl JES
SISl g S 3 ZIV/O 5 s o
D8 5K 55 2IY/D Oo e 5 65T I LS s
GV 0Lkl ST L b 5 iS5
O pae) Sl bl gl 4 o
S8 adsl LT Ol s LS 55 23 V/0
33 GLTOT sl Lol e 2J ) 5 il
35 FAVB Do pan 5 SIS S| oy i ain
o e i 53 ) 5 SIS S LS

sl Cusby IRl &S 5 s OT Lse s
2 ke 2T L (65,55 Cos ST
Ole3l b .V Jgur) L3 S 035530 LT e
A8 L 65,5851 Sllas ploil 487 s
AV ST sl Cagby dos 5 ik
G38 Slp e Lamms ¢S sl Sl
Sl sk bl 255 58 slalide )5,
49eS Lol il s fo..\isjf 450
slacale oS5 als el b 450
wdl g 5ol gl J 28 Oleily iul 53l 55,8
Sy 3 0)s8 dda SRl L g Lis Sl

SIS ke LS

Ls))}\ifbch"‘jh)}df\’%J}‘Q)b)&}l:"‘c‘)h‘”‘}jrﬁj@)&j_9djb
Table 6. Sliced interaction of different soil initial moisture levels in each tillage level

Sl o See
2 Mean of Squares)
sl \f S 4yl (G55 da st B4 50 G5 e gte b 58 Sl J ST 0L, S p lacale J ST OLA, 4 50 0) 8 Sl
Tillage E Primary mean weight S SISl poler s p3 SIS I e uia asia > Boll no. per
g diameter O{ soil Secondary mean WCE at the 4" week WCE at the 8™ week plant
aggregate weight diameter after planting after planting
of soil aggregate
sy T 48
L]; ]:,»;; | ™27.19 "34.16 4117 3112 11049
isk plow
1015 8 T4
N; ul(;Jbij :: Jl " 89.25 " 6.24 "9.12 "7.39 "1.28
oldboard plow

V50 ezt = sha 3 Sls g 5 47 S

“and *: significant at the 5% and 1% probability levels, respectively.
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Table 7. Separate mean comparison for interaction effect of tillage x soil initial moisture on the studied traits

SiaseSl Syl Casb,y adsl G5y ke k8 450 Sy s B e glacile J ST 0L, lacale J ST 0L, w50 0) 8 sl
Tillage Soil initial as S 4 S ST 51 g poler i 53 I g piiaatin ;35,2 Bollno. per
n:g:sgiﬁ%;o Primary mean Secondary mean (4o y) (Ao y3) =3lS plant
24 cnll)(%) weight digmeter weight digmeter WCE at the 4" week ~ WCE at the 8®
of soil of soil after planting (%) week after planting
aggregate aggregate %)
it 2T 58 12-14 % 215.23 2745 ®54.49 ©50.75 ©13.42
Disk plow 17-19 % *10.82 ©4.80 *56.71 *52.47 *14.11
ool 58 12-14 % *10.29 *4.61 *61.98 *60.47 *14.25
)'D;"bjfj{
b a a a a
Moldboard ~ 17-19% 5.09 3.01 63.24 61.89 14.57
plow

Las 13 gae (D] A5 u):bdh;»lchd):)l:@u Ot o eS0T bl s &5 s o 6‘)“69{[“&;5\:‘0);‘}“’)4
Means in each column followed by similar letters are not significantly different (LSD %5).

w ) acale J 28 ol Eely CblS Sl s
SFY a4 lde ol Lol (s Ao ys WAV Ol e
S CL S e Say e 05 e 00
(Singh er O, Kan 5 K Gaioss 5 3L
STosbs 5 csls 51 LS eslinul al., 2012)
Sbes 4 S 1) 2 glacale gy SAS o
6T et 3500 J &S 2 Lo 3 VO sl
Spots G, s il aSuml s
BN
2SS S5 es g 5seb 5l S &) pon
3 Ok bl ol e o §p slaals
e 0D Ll G:J*J_‘aj,L;J Calides LS\-MA'}?
saslacae J a8 0blly 03 g S Sl
slcde by Ju J ST 0k sles 5o
S s Ay Juad gb 55 an oS L e
A s s Sl o 5 0T Oa
ki) Jead dsb s 5 slacie 85
L 5 p slacale il 5l 8l OT &5 4
S s 5 S oS, il
G o sblds Hud Siale

oJLa.‘.‘.w‘)\J:-.@.’M)J \O J\OC’.&

S5 Sl )y 5L ssse s Ol A
(5Y L) Sadlss j o glalde &

Ty

G5l 55 alown g &Sl L LDt g 2187 5
SOTL dzals a cb N 2t wia
235l (on3jlas slaazia s (g rr Oledil
Ak b Glasles )3 a5
(A Jgd>) i odaline
(Meena ol ,Sas (99 J‘J‘)? ol
Y s SSCale Sl eslid er al, 2017)
O3 Hlasd & S 4y SIS 51 oy S5, 7
S Olekly 4 olaws Eob e ja J 8
i 51 Al Vol b s By P
Ods o 3l e 5 S 51 S lasles
oy Lo gl U oaslie 5o Tl 5
AS Cale DU 2l s 4 anie is
e s ol 51 3 w5 B o
S 3 Al Lo 513 sl ) g
Shesleal b e glcale J a8 Ol
slaia U cudly Cals 5l 8 1S ale
Olkily 4 &Sis5 ol olS iy LT
(Sahoo et al., 2017) Lsl zws a9 s
oo o b edalie i oyl asllas s
590 S 3l 5T 23S Cale 5l eslizal aSTOT
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Table 8. Mean comparison for weed control effeciency as affected by trifluralin herbicide application time at
different weeks after planting

Sl ) e ain

Sl G pan ol O “L"‘_m j‘“’“"’“f” s ““’j"_’ e S ““‘% B sy e, e ‘Pu
Ao (As ) Culs” (As ) Culs” (doy3) CilS (deoy3) Zl8 () (A y3) o5,
Trifluralin herbicide ~ Atthe 4t At the 8™ week At the 12" Atthe 16" week At the 18 week Ability to
application time’ week aftSr after ]?]lantlng Wee!( aftf’:r after I(J)Iantmg afiter olantin W1t}1.sFand ,
planting (%) (%) planting (%) (%) : p €  competition (%)
(lint harvest) (%)
i) dsb 5o (s s
Gacale 054 4z oS *100 *100 *100 *100 *100 *100
(W)
53, 3 2V o e
51 S sl bl ol
SLTOT sl Lol en 200 440.57 ©58.25 b 71.61 ©66.96 ®66.23 ©70.08
S S ey i atin s
(W>)
B =N R V- S )
e ka5 S
Sl b LY 5 sl 5 ©48.72 ©55.72 77.25 ©77.15 ©72.85 459.12
2515 desey
(W3)
3 o S 53 IO O e
ST 3l Js 5 cals’ 81.10 ©77.59 ©65.41 451.91 ©55.32 €72.11
(W4)
BN R PREA L 7/ S Y
Sl bie 5 i 82.73 ®74.09 ©57.42 452.18 ©52.40 ®83.93
(Ws)
03 3T ) 287 05k cals
Gacde o °0 40 40 °0 40 ©21.99
(We)

"W,:Hand hoeing, W,: PP application of trifluralin at 1.5 lit/ha rate at the time of the first irrigation plus the herbicide
application rate of 1 lit/ha with irrigation (herbigation) six weeks after planting, W3: PPI trifluralin application at 1.5 lit/ha and
the application at 1 lit/ha with soil incorporation by cultivator six weeks after planting, W,: trifluralin application at 2.5 lit/ha

after planting and prior to irrigation, Ws: PPI application of trifluralin at 2.5 lit/ha with soil incorporation and W: check
treatment where no weed control was undertaken.

s I3 gme (D Al Ao y5 0 Jw‘c]d.ajﬁ)b&ﬂJM:S'J}S[)}J_}Tuﬂu‘_ﬁMd{p&}f&bl:&&hﬁ\:ﬂ[)):..a_,ﬂ_)é
Means in each column followed by similar letters are not significantly different (LSD %5).

Sed &S 5p 0T 5 S iSlde fule Aol o ol G glad g LSy Sl Cailes
s aly Ol cp SYULIYAV L s g (Sathishkumar ez al., 2017)
Y/0 J,mdﬁ»'b,‘&:-‘b-ﬁ sl jolas| AL gwes g A a anllls ol s
Locals i s s 5 T, sk 5 2 2l bawlis 53 (e Bl NV | 65 ¢l
Sl g SN G g 5 (Lul) ala VY/A Tl b (l3sme Dl Ll sl o
YV Jgd) Sl ol WJTdbe s iSale Sl eslatal
51 oslizal 457 15 Ol baasl Lo ioeen IS Oa Lalys s 6y gl 5 g5
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Table 9. Mean comparison for yield and yield components of cotton as affected by trifluralin herbicide
application time

%4 gl Ll 4 ls 5 s Slas s Slas tals”
AT 5 i Cale Oo peme Ole e i G g 5058 sl S E _ o
. . L. (j-ng“-;\-w) (45}1)::1-\:«?) ()&)36;};) (4o y3)
Trifluralin herbicide ) ] Boll no. per T )
application time* Plant height Sympodial branch plant Total lint yield Yield loss
(cm) (no. per plant) (kg.ha™) (%)
ay ol sy 053 Uob s gws s
Gacale 054) 2110 213.87 216.52 %3956 °0
Wp
RSB S TR RV N Y
oo 1) 5 351 S sl LT
o o 99 10.88 ©14.63 ©2773 ©29.92
S e e 53 LT sl b
(W) csls
O L B W O R V. Sy
5Bl ey i a2
~ 98 10.97 ©13.92 42339 ©40.88
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A;'a;_,STS\Alf) JJ:.S Qo cdals
G ol ¢ 46 °8.11 48.97 ©870 278.01
(We)

*W,:Hand hoeing, W,: PPI application of trifluralin at 1.5 lit/ha rate at the time of the first irrigation plus the herbicide
application rate of 1 lit/ha with irrigation (herbigation) six weeks after planting, W5: PPI trifluralin application at 1.5 lit/ha
and the application at 1 lit/ha with soil incorporation by cultivator six weeks after planting, W,: trifluralin application at
2.5 lit/ha after planting and prior to irrigation, Ws: PPI application of trifluralin at 2.5 lit/ha with soil incorporation and
Ws: check treatment where no weed control was undertaken.
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Means in each column followed by similar letters are not significantly different (LSD %5).
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Table 9. Sliced interaction of weed control methods in each tillage method

(Mean of Squares) <lx o Kl

J S ol J S obetly

E» pipcbiade s gl e gy jels
*;);lf“ﬂ’ \:\q; N pler i it i Sx02e Lo ¢ o, 3 Sdos 2l
11lage s :
g g s s Boltl)lr;(r)l.tper Total lint yield A'_blllty to Yield loss
=~ WCE at the 4" WCE at the 8" Vithstand
week after week after competition
planting planting
Gz, aT 48
&_ o 5 *64.8 *72.6 *28.3 *91422.9 *145.8 119.7
Disk plow
JNos 5 5 aTsE
Moldboard 5 *524 *61.5 *21.1 *80391.5 114.2 *102.3
plow
*and **: significant at the 5% and 1% probability levels, 3 ) 50 il 2o 53 sl e o 47
respectively. ’
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Fig. 1. Separate mean comparison for interaction effect of soil initial moisture x herbicide application time on weed
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control efficiency (WCE) at the 4™ week after planting (%)
(Abbreviations are mentioned in Tables 5 & 8)
Columns followed by similar letters are not significantly different (LSD %5)
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Soil initial moisture x herbicide application time
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Fig. 2. Separate mean comparison for interaction effect of soil initial moisture x herbicide application time on

cotton total lint yield
(Abbreviations are mentioned in Tables 5 & 8)
Columns with similar letters are not significantly different (LSD %?5)
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Table 10. Separate mean comparison for interaction effect of tillage x trifluralin herbicide application time on
the studied traits

SO aile J S el slacle S Slesi Jeos 15 asls
"rj{‘ o ool 8 53 5 ) ey e aia 5 5 8 S5 038 ol G S 2 S (s y3) 2o, 2 a8
‘5"”5\’ “’J b’h‘s_’ (4o 3) 550 (Ao ) IS Boll no. per OB 53 p 5 45) Ability to (42)2)
Tillage Erlililr?(lim WCE at the 4" WCE at the 8" plant ~ Totallintyield  withstand  Yield loss
a © lic: tioen week after  week after planting (kgha™) competition (%)
P ptime planting (%) (%) (%)
W, *100 #100 *16.24 #3905 *100 °0
W, ©38.03 ©52.22 b 14.43 ©2638 ©67.55 ©32.45
ity 2 T4 Ws ©43.47 ©52.83 ©13.44 ©2234 457.22 4278
Disk plow W, ®76.11 ®75.07 b 14.42 ©2565 “d 65.68 b 34.32
Ws ®75.98 ®69.12 ®15.89 ®3159 ®80.89 419.11
W 40 40 48.79 4832 ©21.31 *78.69
W, *100 #100 *16.81 #4006 *100 °0
ATE W, ©43.11 ©64.28 ©14.83 ©2909 ©72.61 ©27.39
o £ Ws ©53.97 ©58.61 ©14.39 42444 461.02 ®38.98
Moldboard W ©86.09 ©80.11 b 15.32 v 3146 b 78.54 “421.46
plow Ws ®89.48 ®79.06 ®15.95 ®3484 ®86.98 413.02
W 40 40 49.15 €909 ©22.69 *717.31

Abbreviations for trifluralin application time are mentioned in Tables 5
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Means in each column followed by similar letters are not significantly different (LSD %5).
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Table 11. Sliced interaction of trifluralin herbicide application time in each soil initial moisture level

S adgl Sosb ) Loy

a
(el YF Gos 1) é g (Mean of Squares) Slu » ,Sibe
Soil initial moisture % 3
(up to the depth of 24 cm)
a3 5 n slalae J S oleil
VS e e o IS 3 Sles
WCE at the 4™ week after Total lint yield
planting'
12-14% 5 " 49.1 *69573.2
17-19% 5 *57.5 " 71839.6

Aoy ) 50 Jlasd C}J““’ 03,3 g g AT ST
*and **: significant at the 5% and 1% probability levels, respectively.
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(Pettigrew et al., 2016; Arantes et Jla.sls
al., 2014)
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Table 12. Mean comparison for interaction effect of tillage x soil initial moisture X trifluralin herbicide
application time on the studied traits

- e
S B, desola, O
Y g iz 2 aghal PIPEREE SIS SIS e .
) ~ 2 0 E= RURCT VT WS JU A fS o SMee 2 S 28
Y S AT d B s T = S5 c
2= T E D ES e Gemess  Abiliyto oo b OESspfA) (e
5 = 2 £ \,g .2 (hy) WCE at the  Withstand © lno.tper Total lint yield ~ Yield loss
4 & 3 22 WCEatthedh " o competition plan (kg-ha™) (%)
RO = 8™ week p g
YW 3 3 E week after
ZIS, lanting (%), fer
) P planting (%)
W, 100 100 100 ® 16,23 13894 io
W, £37.9] 5021 8 63 66 ® 1423 defe 9576 el 36 34
(11;’[114 Wi £41.98 49,12 15336 °12.98 £2172 b 46.64
%) W, 47317 472 23 ehi 6212 ® 1395 defe D546 «e 37 88
it aTSE Ws 47386 6511 «de 76,49 ® 1556 %3079 ¢h 2351
(T)) Wi o ) i20.12 ©8.76 801 479,88
Disk plow W, 2100 2100 2100 b 16.24 13916 io
W, £38.15 5423 7143 ® 14,63 «ef 2700 €28 57
(11;’[21 , W £ 44,96 i 56,54 N 61.07 ®13.9] 2296 bed 38 93
%) W, «79 05 «e 77,91 feh 69 23 ® 14,89 defe 9583 defe 30 77
Ws 78 ] def73 13 b 8529 ® 16,05 ©3239 i14.71
Wi o ) 12249 ©8.82 1863 ©77.51
W, 100 100 100 16.68 13976 ig
W, €40.11 ehi 6123 %2 70.45 ® 14 64 bede 85 % 29 55
(11;’[114 Wi 5135 i54.23 M 60.23 ® 1422 %2 2395 %3977
i %) W, b 84.29 «d78.12 7611 ® 1511 b 3052 ¢ 23,89
Pl Ws °90.11 e 69.23 b 85 44 ® 1584 ®3239 i14.56
As0ls 5 W ho k0 i20.78 ©8.98 h 881 279.22
(T2) W, 2100 2100 2100 *16.94 24036 io
M";‘li::/ard W, € 46,11 67,33 7477 ® 15,02 bed 2967 2523
(11;’[2] , W ©56.59 ehi 62.99 #hi 6] 81 ® 1457 2 2494 3819
%) W, °87.89 b gD ] bed 80,97 ® 15,53 ®3241 19,03
Ws ®88.85 ®83.59 ©88.52 ® 1622 13730 i11.48
Wi o ) i24.6 ©9.32 1937 175.4

* Abbreviations for the herbicide application time are mentioned in O dshier 53 To sk 7 A8 e B e DL Jule sl e

Tables 5 & 8
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Means in each column followed by similar letters are not significantly different (LSD %5).
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Table 13. Significant correlation coefficients between total lint yield and the studied traits

Sles J S olaly gllals J 8 ol Jeos SUlg esls q:ﬁtw)l Sy 530548 sl
Treatment wis 53 58 glacale I nia wis 53 )0 ) Plant height ~ Boll no. per plant
S e ol ks Ability to withstand
WCE at the 4" WCE at the 8" competition
week after  week after planting
planting
oo S *0.88 *0.85 *0.96 10.74 *0.79

Total lint yield

ST Y Jublc,h_ﬂ);)b\_;‘.u%,::;q”f

*and **: significant at the 5% and 1% probability levels , respectively.
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Introduction: Weed management systems for cotton production should be
able to prevent weed interference with the crop growth and also be economically
feasible and sustainable. To be successful, weed management systems require
advance planning and timely execution. (Steckel, 2018). Early cotton establishment
provides an impetus to growth and lower losses by weed competition. Efficacy
of soil incorporated herbicides is greatly influenced by application methods.
Application of pre-plant incorporation (PPI) or pre emergence (PRE) herbicides
has been found effective in controlling weeds and achieving high cotton seed yield,
but the sole use of herbicides is less effective and therefore requires the integration
with hand/mechanical weeding. A fine seed bed preparation and proper application
is required for optimizing the efficiency of PPI or PRE herbicides. (Singh et al.,
2012). In recent years, considering the increasing costs of hand weeding in cotton
cultivation in Golestan province of Iran and the need for this plant to be included in
crop rotation with wheat, it is important to investigate the interaction among tillage
methods, herbicide application time and soil moisture content, which will make
it possible to identify and recommend the most suitable combination to cotton
growers.

Email address of the corresponding author: barzali@hotmail.com

4



«Applied Research in Field Crops» Vol 31, No.4 , 2019

Materials and Methods: This study was set up as a factorial split block design
in RCBD layout with 4 replications at a research farm in south east of Ali Abad
Katool district in 2013 to investigate different tillage methods (T), soil initial
moisture (M) and trifluralin application (W) effects on weed control and cotton lint
yield. The main factors were two tillage methods (disk plow (T,) and moldboard
plow (T,)) in a factorial combination with two soil moisture levels at 24 cm soil
depth (12-14% (M) and 17-19% (M,)). The sub-factor consisted of six trifluralin
herbicide application times (hand hoeing (W), PPI application of trifluralin at
1.5 lit/ha rate at the time of the first irrigation plus the herbicide application rate of
1 lit/ha with irrigation (herbigation) six weeks after planting (W), PPI trifluralin
application at 1.5 lit/ha and the application at 1 lit/ha with soil incorporation by
cultivator six weeks after planting (W,), trifluralin application at 2.5 lit/ha after
planting and prior to irrigation (W,) PPI application of trifluralin at 2.5 lit/ha with
soil incorporation(W,) and check treatment where no weed control was undertaken
(W,)). The data from the experiment were subjected to variance analysis using
SAS statistical software and means were compared with least significant difference
(LSD) test at the 5% probability level.

Results and Discussion: The results indicated significant differences amongst
the main effects of treatments and their interaction for many of the measured traits in
cotton. Slicing of interactions of soil initial moisture in each tillage level indicated
that majority of difference between soil initial moisture levels was related to their
response to tillage type and M, in comparison to M, was significantly superior in
secondary mean weight diameter of soil aggregate, weed control efficiency (WCE)
at the 4™ and 8™ week after planting as well as boll numbers per plant under disk
plow. Dheyab (2017) reported that with increasing soil moisture and reducing the
size of soil aggregates up to 30 cm depth, the effectiveness of chemicals in weed
control increased significantly. Meanwhile it must be noted the existence of more
soil moisture content in moldboard plows plots creates a wet and homogeneous
substrate with high seed contact with soil that allows seeds to quickly germinate,
leading to the uniform emergence of cotton seedlings. Under different M levels,
W, treatment resulted in the highest WCE and total lint yield in the 4™ week since
planting as compared to W, and W.. The most significant and positive correlation
coefficients among the studied traits was found between total lint yield and WCE
at the 4™ week after platning (R>=0.88**) and WCE at the 8" week after platning
(R*=0.85**). The highest total lint yield was produced by W in different trifluralin
application levels. In current study, among the different treatments, T M, W, with
3730 kg/ha gave the highest lint yield, which had no significant difference with
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treatments involving hand hoeing under different tillage types and soil initial

moisture levels.

Keywords: Ability to withstand competition, mean weight diameter of soil
aggregate, weed control efficiency, yield loss
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