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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.ear”,

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

MS) ey o Sk
M g gomen A O K 0y e SR Ol
S 0V e 3037 4y S sl Cale Sl Cale I s Casy sl Casdy 3 4l slday Q)Sajlzsjgl».a Tos T
= df Reduction rate Reduction rate of total No. of No. of Maize grain T e
B . B . Water use efficiency
of total weed dry Rows.ear Grains.row yield
density weight of weeds
Year (A) Ju 1 12.6™ 0.20™ 12.5™ 2128™ 477" 0.53"
Location (B) e 1 53 6.7" 11.6™ 17.5™ 7243 " 275"
AxB OSwx Jl 1 5.1 0.04™ 7.3 166™ 24.1™ 23"
Error s 2 1.21 0.25 4.2 183 7.8 0.02
Planting pattern (C) sl o S 3 1.23™ 29" 147 224" 123 46"
AxC sl o S x 3 0.01™ 0.12™ 0.19™ 76.4™ 1™ 0.01™
BxC il o S x o 3 0.61™ 0.40™ 32™ 252" 16.5™ 0.69"
AxBxC sl o S x ol x Jl 3 1.22™ 0.43 ™ 3.6™ 475" 0.23 ™ 0.09 ™
Error s 6 0.34 0.72 0.83 27.7 11.9 0.03
Herbicide (D) LS Cale 5 792" 847 3.1° 121" 110™ 0.56"
AxD S e x Jl 5 1.04° 1.6 0.86 "™ 46.1™ 2.7 0.05™
BxD S e x OIS 5 L1’ 0.70™ 2.7 1417 93.6™ 0.44"
AxBxD S e x 08 x JL 5 0.75™ 0.46 ™ 2.1 108" 12 0.02™
Error s 10 0.22 0.22 0.91 30.3 8.3 0.04
CxD S8 Cale x ks 6 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™ 1.3m 0.01™
BxCxD DS e x 2l g K1 x oS 15 0.17™ 0.32™ 0.93™ 27.3™ 1367 0.08™
AXBXCXD S Calex iS5, 831 x 08 x Jlv 15 0.15™ 0.10™ 0.78™ 26.6™ 1.4m 0.01™
Error s 189 0.16 0.19 0.81 245 3.8 0.01
Total ;s 287 - - - - - -
C.V %) (d3) Sl ks s 10 11 14 12 20 18
ns: Non-significant I3 me 108

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

** *
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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 2l ¢ gazea 22 Ol e

* Reduction rate of ;,» sl» KOYAR) oa gls Cale oSKist 035 8 samme LialS Ao s

. v (O : ; 0 o - .

Herbicide treatments S e sl Rute (an gai_ha-l) to:a.l .weed density (%) Reduction rate of total dry weight of weeds (2005) (%) _IJ\?E) po ;‘;0::;;, )e ;:T
De}zsjful Kcaraj w5 ) S Wiy Sy ) 52 S S 53 ) XY S S 53 3 93
One row onbed  Two rows on bed  One row in furrow  Two rows in furrow

Atrazine + Alachlor ST+ 51 5T 08+ 2 71.4b 71.7b 453 b-f 71.7 ab 57.3a-¢ 63.8 abc 142a
Atrazine + Alachlor ASNT+ 31 5T 06+ 1.5 54.8¢c 583D 29.8 ef 53.0b-e 44.1b-f 69.2 abc 13.9ab
EPTC P 4 27.1d 55.7b 41.8c-f 61.9abc 60.2 a-d 60.8 a-d 13.8 ab
EPTC S 3 33.1d 57.9b 52.9b-¢ 57.7b-¢ 32.8 def 66.4 abc 143a
Weedy check G cale b dals - - - - - - - 13.5b
Weed free check 5 cale s dals - 100 a 100 a 100 a 100 a 100 a 100 a 13.9ab

.uujluu‘sjl:g'uo}u:,\.;)3@dk«b\é@:);&i&l:@ubA;?oyﬂwbtﬁgwdfpdjfébl:6$u¢:§3gﬁo};ufp

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

. | R R N
(YFAB) 58 sla ol S22 0 g AalS 015 No.\:}igrams.row g,a:;;:; Gl sl
. o 1 0,

Herbicide treatments 5 e s o Rute al{ Jg:,,ai ) Reduction rate of total dry weight of weeds (2006) (%) 2005 2006
’ @y Say sy oSS g S99 S S 53 sy oSS S S 53wy 93 Jdsjs s Jdsse s
One row onbed  Tworows onbed  Onerow in furrow  Two rows in furrow  Dezful  Karaj Dezful  Karaj
Atrazine + Alachlor ST+ it 5T 0.8+2 90.7 a 925a 78.7 ab 92.6a 44ab  42ab 36a 38a
Atrazine + Alachlor ST+ 3l 5T 0.6+1.5 80.8 ab 88.2a 61.7a-d 91.0a 40ab  36cd 35a 38a
EPTC - 4 27.9e-h 54.2b-¢ 21.6 fgh 55.5b-¢ 45a  40bc 33a 37a
EPTC I 3 11.8h 66.5 abc 38.2c-f 67.4 abc 40b  42ab 37a  35ab
Weedy check G cale b dals - - - - - 44 ab 34d 34a 31b
Weed free check S ke oo dals - 100 a 100 a 100 a 100 a 39b 46 a 36a 38a

..U)'..U6)‘3g;'auCJ_;ULTu\.-.;_;:c’..;dLoJ:—\c]d.u)bcgjb6‘4}.‘\.\.’\.‘.’?Q}A)'Tw\..u‘jLMS}%J)?&‘)'JJ@L&&QQF,AJJ

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

Syl ails s Shee
Maize grain yield (t.ha™)

Jsse 2]
Herbicide treatments i ale sl jles Oz ey Dezful Karaj
Rate (kg ai-ha™) sy 6 RPN a6 a5 sy a3, 53 Gy 6 EAYPR
hy S, ls Sy S Sy S Sy aly S9) aly S9) S S s S S s
One row on Two rows on 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 ASNT+ 50 5T 0.8+2 11.26 a-e 11.79 a-d 9.21d-g 10.93 a-f 10.39 a-¢ 11.02 a-d 8.84 c-h 11.02 a-d
Atrazine + Alachlor ASNT+ 50 5T 0.6+1.5 9.30d-g 10.69 a-f 731g 10.59 b-f 9.38b-g 9.99 b-¢ 6.45 hij 9.91b-f
EPTC P 4 8.41 fg 9.52¢-g 8.62 efg 12.08 abc 821 e-i 9.60 b-f 8.13 e-i 10.21 b-e
EPTC P 3 9.48 c-g 13.28a 6.99¢ 10.78 a-f 821 e-i 12.83 a 5.871j 10.12b-e
Weedy check el b aals - 7.63 g 9.41d-g 7.64¢ 9.59c-g 6.87 ghi 8.68 d-h 4.38] 7.33 f-i
Weed free check S ek Osb dals - 12.26 ab 13.34a 12.43 ab 12.12 abc 11.83 ab 1291a 11.47 abc 11.50 abc

Lyl ol sme sl M)J@Ju}\ch.ujzﬂl;d‘ubJ;?oijwulﬁ¢M5pJ}j>é\)l:Sd_l.a;,:iﬂ._.ao‘,:.«)ﬁ):
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 Sl
. _ No.of grains.row'1 sy s &ls slaw
Planting pattern sl S -
Jsss s
Dezful Karaj
One row on bed kG S 42a 38b
Two rows on be ly Say 3y 53 39b 39b
One row in furrow g S s, ¢S 37¢ 35¢
Two rows in furrow ¢ S Cws, 9o 37c 41 a

M)ach*d&‘ch.ujaﬁbélu\:xfgijwulﬁ‘mafﬁaq}PL;\)l;6@_&;,.:@\.:»[));.»}5):

LI gl fme Do ylas

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. Interaction effect of planting pattern and herbicide treatments on water use efficiency in Dezful and Karaj regions

Water use efficiency (kg.m™)

uTQJ...m&T)lf

Jsse s
of; Dezful Karaj
Herbicide treatments oS e slasles Rate (k;i.ha'l) a3, S Say sy s, sy 93 sy eSS Caymdyas s, sy 93
<y 63 ady S S S S ) <y 63 aly S S S S )
Onerow 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 ST+ 31 5T 0.8+2 026¢g 0.33d-g 0.45cd 0.69 a 0.78 hi 0.77 hi 1.28d 1.45¢
Atrazine + Alachlor ST+ 3157 0.6+1.5 022¢g 0.32 efg 0.43 cde 0.60 ab 0.68 ijk 0.68 ijk 091 fg 1.39cd
EPTC - 4 021g 0.31efg 0.30 efg 0.66 a 0.60 k 0.62 jk 1.30d 1.49¢
EPTC [N 3 021g 0.30 efg 0.41c-f 0.60 ab 0.62 jk 0.95 fg 0.83 gh 1.43¢
Weedy check G cale b dals - 024¢g 0.28 fg 0.40 c-f 0.49 be 0.461 0.60 k 0.74 hij 1.13¢
Weed free check 5o cale 0ok dals - 023 g 0.30 efg 0.45cd 0.58 ab 0.92 fg 0.97f 1.82a 1.70b

45,!.135;!:&#@;&5.Jw’):@Jk;a—\da.»):&(;l:L;\u\:xg-oijwblﬁgwéfj::mgjf-ébl:Af&u;nél:ﬁoj:.«ﬁ):
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 t.ha” 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.

Key words: Alachlor, Atrazine, , EPTC, Furrow planting, Maize, Planting pattern and Weeds.
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