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Effect of planting patterns and herbicides application on weed population, grain
yield and water use efficiency in maize (Zea mays L. cv. KSC 704)
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Table 1. Combined analysis of variance for reduction rate of total weed density and dry weight compared to weedy check, number of rows.car™,

number of grains.row™, grain yield and water use efficiency in maize

MS) Slay o K
A samn A O S 055 g saree 1Al Ol
S 0OV I 3037 4y ol Cale Sl Cale I s Cassy sluss Cassy s als slaes bl s Shes Tos T
= C df Reduction rate Reduction rate of total No. of No. of Maize grain A
1 . 1 . Water use efficiency
of'total weed dry Rows.ear Grains.row yield
density weight of weeds
Year (A) Jl 1 12.6™ 0.20™ 12.5™ 2128 ™ 47.7™ 0.53"
Location (B) e 1 53"™ 6.7" 11.6™ 17.5™ 7243 ™ 275"
AxB O Jl 1 5.1m 0.04™ 7.3 166™ 24,1 23"
Error st 2 121 0.25 4.2 183 7.8 0.02
Planting pattern (C) KPR 3 1.23™ 29™ 1.47"™ 224" 123 46"
AxC sl o S x 3 0.01™ 0.12™ 0.19™ 76.4™ 1.9 0.01™
BxC 3l 6 Sx ol 3 0.61"™ 0.40" 32™ 252" 16.5™ 0.69"
AxBxC sl o S x 1S x JL 3 1227 0.43™ 3.6 47.5™ 0.23™ 0.09 ™
Error st 6 0.34 0.72 0.83 27.7 11.9 0.03
Herbicide (D) e gen 5 792" 8.4 3.1° 1217 110" 0.56 "
AxD S ke x JL 5 1.04° 167 0.86 " 46.1™ 2.7 0.05™
BxD S e x OIS 5 L1’ 0.70™ 27" 1417 93.6" 0.44™
AxBxD Ui e x 0l x L 5 0.75 ™ 0.46 ™ 21 108" 12 0.02™
Error st 10 0.22 0.22 0.91 30.3 8.3 0.04
CxD S e x iS5 S 15 0.20™ 0.21™ 1.6™ 23.7" 122 0.08 ™
AxCxD S ke x sl 6 S x Jl 15 0.04 ™ 032" 1.5m 49.7™ 13 0.01™
BxCxD S ke x sl 6 S x 0l 15 0.17™ 0.32™ 0.93™ 27.3" 136 0.08™
AXBXCXD S Calex 15 o &% 0l x L 15 0.15™ 0.10™ 0.78 "™ 26.6™ 1.4 0.01™
Error st 189 0.16 0.19 0.81 24.5 3.8 0.01
Total J 287 - - - - - -
C.V %) (o 3) Sl ki g 10 11 14 12 20 18
ns: Non-significant I3 gms 5108

* and ** : Significant at 5% and 1% probability levels, respectively

M)J&}@JL&?‘C)LMJJJ‘)&M%J;Q:

** *
’



535 4y Say sy 33 L3S gl S s 1S s
5 PalS oy AY L a8 (g ST 50 o,
e AT Ot o F 2 5 S il e
;jﬁsj&wlfkgj_@b:)\_&a):a;phb
3 O e A (PalS ey WY Ll )
Slazsls 1 5 ,a gls cae ¢St 0y 2alS o 2
2 la 1S Cale O jeme cow e job a4 (F Jgd>)
S Ay L a2y (855 a3 33 L3S (55K
S 0y S s i (655 )
5 Sl atils zin STHIS Aoy FF G oa gls Cale
55 CoilS 6, s e iST Cile 9 e umeen
ST 55 Cad,y 850 4 S (S ST 55 (i,
On gl Cade ¢S s 05y alS js (g
s (F Jgda) Conl anils mis oTHI8 ds )5 00
CslS S 3 e 35S Cale U9 eme cdaw gt 5b
PR 3 cadysy &S Ll (6 S 4 o 435 53
s oS Loy ¥4 e sl Cale oS o
NS b ol a8 (F ) sl 2l
Sy sy 33 ooilS (b Sl eslinal T8
L s 055l 3 el o5l LSl Ol se

il o5 sl e

Dd £y ol -0
D0 410 8 Ko

S e s o3 66 KU1 s 0L S
SO Jsdm) a0l ae Sy adls 5, Shes
Sl 25 ol sl b 2 5 S0 Lt
SHIF g 5o =5 5 b0 bl 55 )5 4l
RS PR
oW ddle 58 CullT (5981 5o Ol Bl ST
Jgd38 3Ll e

S e O dals Hles (855 LT e s
Sl 5 iy Gy Gy 33 L sl 5K s

S50 i 50 ol p S ASY Olje 4 o (5 (g S

G sl Qe $Ss 055 Sl s s S s
ssb s (Y Jader) Sl ails i 5THI8 A ya VO
93 CoilS S s e iS Cale 5 ume cdam g
LS s ks &G lS (68U 4 ol ks,
s 2 TS oy Fron s Cale oS 0
0 e clow gie b 4 imman (Y Jgds) Sl atils
b Sy S s sl o Syl iST Lale
$Sas 05y alS s iy 55y CilS (55
Coal aily ziu@ T8 Aoy VY G oa sl Cale
Seslial ST 51 S gaose ol S (Y Jsu)
G S 55 SIS 555 4y 93 CslS 6Kl
L il o35k 03 (o155 0joke sla,Kal, Ol e
N

o1 S e 53 WVAD Ju,;‘{s@_uﬂ@u
Jeors d 5853 ailate 55 Oliwj s Oliwl (65,5188 slg
G Cade U dals U anolis 3 48 sl olis T
o ST+ 5l 5T gla 257 Cale b glies s oz
W LS 55035 83l p S 5 S VY +Y Ol
A e sl Cale ¢St 0y alS el do s
55353 50T o 53 e plonil Dlides W 5e oS
L3l ear 53 (Hemmati, 2007) dib oo 7 S
S sl Cade oS 05 o e 4 S adeia
sl R s 5 Cade L tals s 4 by e
Dlass & bs e sl o 2S5 sy (055 sy o
53 Camsy oSG cnls oS s ST+ o5l 5T
2350 sl Cale 6t 055 amlie 535 g S
s eesls la &Iy 5, Cade L aals s
Glo s B el 5 S ady 65y 5 s S
s eils oS 5 sla Cale oSis 05
53 ol plonil Dlidod s 50 457 Lol 035y (g S
WL o S 5 d250 LT ae
1¥A0 Jlo

e S Cade byline G pms (VYAD JL
o fsnb3lep S S UMY Olpe & ST 051 5T



kgLa)Lo.;\.3wlfdjfjl&m;\jcjfjdjéjadb;ay):jﬁéh;,'a.l:—.s\uwiwumlf..\.p):cdv\i);a}bqqaj:luwju:fqo.l.cksl.a)k;;\—\’ Jgd>
w\fJu):,',sgu;pﬁugwuﬁ)g;,ﬁduw&soj,ﬁwygo\}fﬁ&qu

Table 2. Effect of herbicide treatments on number of rows.ear”, reduction rate of total weed density in Dezful and Karaj regions and interaction effect of planting pattern and

herbicide treatments on reduction rate of total dry weight of weeds compared to the weedy check in 2005

e 3l gazes 22 Ol e
* Reduction rate of ;,» sla
total weed density (%)

FOYAR) oa sls Cale ¢SKist 035§ samme LialS Ao s
Reduction rate of total dry weight of weeds (2005) (%)

IW s 4l Casy sl

Herbicide treatments Sl sl pate ()llgai.ha'l) o < No. of rows.ear”
De}ZE;“ul Kcaraj iy 5 ) S Sy ) 92 S IS ) XY S IS ) 5
Onerow onbed  Tworowsonbed  One row in furrow  Two rows in furrow

Atrazine + Alachlor SSNT+ 51 5T 08+ 2 71.4b 71.7b 453 b-f 71.7 ab 573 a-¢ 63.8 abc 142a
Atrazine + Alachlor ISNT+ 31 5T 06+ 1.5 54.8¢ 583b 29.8 ef 53.0b-e 44.1b-f 69.2 abc 13.9ab
EPTC S e 4 27.1d 55.7b 41.8 c-f 61.9abc 60.2 a-d 60.8 a-d 13.8 ab
EPTC e 3 33.1d 579b 52.9b-¢ 57.7b-¢ 32.8 def 66.4 abc 143a
Weedy check S e L sl - - - - - - - 13.5b
Weed free check S e o Aals - 100 a 100 a 100 a 100 a 100a 100 a 13.9ab
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s Multiple Range Test
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Table 3. Interaction effect of planting pattern and herbicide treatments on reduction rate of total dry weight of weeds compared to the weedy check, in 2006

and effect of herbicide treatments on the number of grains per row in Dezful and Karaj regions in 2005 and 2006

No. of grains.row™ a3y 3 &l slda

(YAD) 5,2 sl ke &Kt 035 gooms 25T O oo

- . - o \YAF AYAD

Herbicide treatments i b b s Rate al( }gai b Reduction rate of total dry weight of weeds (2006) (%) 2005 2006
' iy 5y 3y eSS sy G S 3w, e G S 3 sy 5 Js5s s dss s
Onerow onbed  Tworowsonbed  Onerow in furrow  Two rows in furrow  Dezful  Karaj Dezful  Karaj
Atrazine + Alachlor SSNT+ it 5T 0.8+2 90.7a 925a 78.7 ab 92.6a 44ab  42ab 36a 38a
Atrazine + Alachlor ST+ 3t 5T 0.6+1.5 80.8 ab 88.2a 61.7 a-d 91.0a 40ab  36cd 35a 38a
EPTC S 4 27.9e-h 54.2b-¢ 21.6 fgh 55.5b-¢ 45a  40bc 33a 37a
EPTC Y 3 11.8h 66.5 abc 382c-f 67.4 abc 40b  42ab 37a  35ab
Weedy check e Laals - - - - - 44 ab 34d 34a 31b
Weed free check 5 cale 0o dals - 100 a 100 a 100 a 100 a 39b 46a 36a 38a
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s Multiple Range Test
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Table 4. Interaction effect of planting pattern and herbicide treatments on maize grain yield in Dezful and Karaj regions

bl s Ses
Maize grain yield (t.ha™)
Jso s
.. . i Ol Dezful Karaj
Flerbicide treaments =5 ot Rate (kg ai.ha”) NICY 3y IS S IEL S LS EIYCY ) 90
N N S) S S ) S S o Nt ) Nt ) G S 5 G S 5
One row on Two rowson One row in Two rows in One row on Two rows on One row in Two rows in
bed bed furrow furrow bed bed furrow furrow
Atrazine + Alachlor ST+ 51 5T 08+2 11.26 a-e 11.79 a~-d 9.21d-g 10.93 a-f 10.39 a-e 11.02 a-d 8.84 c-h 11.02 a-d
Atrazine + Alachlor ST+ 51 5T 06+1.5 9.30d-g 10.69 a-f 731g 10.59 b-f 9.38b-g 9.99b-e 6.45 hij 9.91b-f
EPTC S e 4 8.41fg 9.52¢c-g 8.62 efg 12.08 abc 821 e-i 9.60 b-f 8.13e-i 10.21 b-e
EPTC S e 3 9.48 c-g 13.28a 6.99¢ 10.78 a-f 821 e-i 12.83a 5.871j 10.12 b-e
Weedy check S cale b dals - 7.63¢g 9.41d-g 7.64¢g 9.59¢-g 6.87 ghi 8.68 d-h 4.38j 7.33 f-i
Weed free check G ke sl el - 12.26 ab 13.34a 12.43 ab 12.12 abc 11.83 ab 1291 a 11.47 abc 11.50 abe
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using Duncan's Multiple Range Test
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Table 5. Effect of planting pattern on the number of grains per row:in Dezful and Karaj regions

Mean 3Gl

No. of grains.row : R

Planting pattern csls o S & e Eidbtinsd
Jss )
Dezful Karaj
One row on bed Gy sy &S 42a 38Db
Two rows on be iy Sy ) 83 39b 39b
One row in furrow (g (S s,y o 37¢ 35¢
Two rows in furrow e oS (w3, 93 37c 4l a

Mﬁ@JL«b-\da.d):Qﬁsl:‘_glw\:A;ggijwblﬁ«wﬁszzﬁ_bjfé\)l:SJ_LAL}:QL_.AQ):MJ»):

LI )l e Dol

Means in each column, followed by similar letter(s) are not significantly different at 5%
probability level using Duncan’s Multiple Range Test
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Table 6. Interactioneffect of planting pattern and herbicide treatments on water use efficiency in Dezful and Karaj regions

Water use efficiency (kg.m”)

T O e WS

Jsse o
o Dezful Karaj
Herbicide treatments S5 e slasles Rate (k;i.ha'l) TG Sa sy s sy 93 sy eSS Soymay s S sy 93
<y S5 ady S S S S )3 iy 63 ady S S S S )3
One row on <~ Two rows One row in Tworows  Onerowon  Two rows One row in Two rows
bed on bed furrow in furrow bed on bed furrow in furrow
Atrazine + Alach ASNT+ 50 5T 0.8+2 0.26'g 0.33.d-g 0.45cd 0.69 a 0.78 hi 0.77 hi 1.28d 145¢
Atrazine + Alachlor AT+ 50 5T 0.6+1.5 022¢g 0.32 efg 0.43 cde 0.60 ab 0.68 ijk 0.68 ijk 0.91 fg 1.39cd
EPTC S 4 021g 0.31efg 0.30 efg 0.66 a 0.60 k 0.62 jk 1.30d 1.49¢
EPTC e 3 021g 0.30 efg 0.41 c-f 0.60 ab 0.62 jk 0.95 fg 0.83 gh 1.43¢
Weedy check G baals - 024¢g 0.28 fg 0.40c-f 0.49 be 0.461 0.60 k 0.74 hij 1.13¢
Weed free check S el Oab dals - 023 g 0.30 efg 0.45cd 0.58 ab 0.92 fg 0.97f 1.82a 1.70b
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s Multiple Range Test
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Effect of planting patterns and herbicides application on weed population,
grain yield and water use efficiency in maize (Zea mays L. cv. KSC 704)

Ghanbari Birgani, D', E. Zand? M. Bbarzegari®, M. Khoramiian®

ABSTRACT

Ghanbari Birgani, D., E. Zand, M. Bbarzegari, M. Khoramiian. 2010. Effect of planting patterns and herbicides
application on weed population, grain yield and water use efficiency in maize (Zea mays L. cv. KSC 704). Iranian Journal

of Crop Sciences. 12 (1): 1-17 (in Persian).

This experiment was conducted for 2005 and 2006 cropping seasons to evaluate the effects of planting patterns and
herbicides application on weeds population and grain yield of maize as well as on enhancement of water use efficiency
at Dezful and Karaj, I. R. Iran. The experimental design was strip block arrangements in a randomized complete block
design with three replications. Planting patterns were assigned to vertical plots at four levels including: planting of one
and two rows of maize on beds and one and two rows of maize in furrows. Application of herbicides was assigned to
horizontal plots at six levels including; pre-emergence application of a mixture of atrazine + alachlor at (0.8 +2) kg
ai.ha” and also at 25% reduced rates, pre-plant application of EPTC at 4 kg ai.ha™ and also at 25% reduced rate, weedy
and weed free controls. Average total weed density reduced in Dezful by application of atrazine + alachlor by 63% as
comparing to the weedy control. However, in Karaj by application of atrazine + alachlor and EPTC total weed density
reduced by 65 and 56%, respectively, when comparing to the weedy control,. In 2005, application of a mixture of
atrazine + alachlor at (0.8 + 2) kg ai.ha’ in planting pattern of two rows of maize on beds reduced dry weight of weeds
by 71.7%. However, in 2006, application of the same herbicide treatments in planting pattern of two rows of maize on
beds and in furrows reduced dry weight of weeds by 92%. In both Dezful and Karaj, weed free controls, in planting
pattern of two rows of maize on beds, with 13.34 tha"'and 12.91 tha" had the highest and application of EPTC at 3 kg
ai.ha” and weedy controls both in-planting pattern of one row of maize in furrows with 6.99 tha” and 4.38 tha" had
the lowest grain. yield, respectively. On average, in Dezful and Karaj, application of herbicides in furrow planting
method as compared to the bed planting method, had 88 and 80% higher water use efficiency, respectively. In
conclusion, for increasing grain yield and weed control in maize (cv. KSC 704), planting of maize as two rows on beds/
in furrows and pre-emergence application of a mixture of atrazine + alachlor at (0.6 + 1.5) kg aiha” could be

recommended.
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