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(Zea mays L.)(Setaria italica L.) بر

Effect of planting date and intercropping of maize (Zea mays L.) and foxtail millet
(Setaria italica L.) on their grain yield and weeds control
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Table 1. Analysis of variance for total grain yield, maize grain yield, foxtail millet grain yield, weeds density and biomass

MSMS

لف ع
Density of

other weeds

Density of
Sorghum

halepensis

خرفه
Density of
Portulaca
oleracea

Weeds
biomass

Weeds
densityTotal grain yielddf

Foxtail millet
grain yieldMaize grain yielddfمنابع تغييرS.O.V.

1.3ns8.412ns90.546ns746878.331ns72.367ns1955880.929ns31157189.776ns530834.896 ns3Replication
7.333ns5.746ns29.246ns1493760.382ns22.733ns1240426.715**37803432.930**25809439.063**3Date of

planting (D)
5.5444.55722.4571523355.0889.744560139.1569221784.949752397.3969aError a

10.925**2.919ns56.669**7462527.675**138.262**150516683.480**466991012.721**6629855.729**3Planting ratio
(P)

2.042ns3.902*8.485ns505154.972ns14.796ns5879016.224**12379399.004ns8841334.896**9×D × P

bErrorخ2.2121.6989.073669800.39710.088363093.84548181107.315277076.21536 b
*** :

ns :
* and **: Significant at 5% and 1% probability levels, respectively
ns : Non - Significant
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Table 2. Mean of total grain yield, maize grain yield and foxtail millet grain yield in  different planting dates of

foxtail millet to maize
)(

Foxtail millet grain yield (Kg/ha)
)(

Corn grain yield (Kg/ha)
)(

Total grain yield (Kg/ha)Date of
planting

3797 a9787 c10660 bD1

3927 a11080 b12020 aD2

3635 a12120 a12430 aD3

2355 b12670 a12020 aD4

D4 ,D3 ,D2 ,D1 :)١٠()٢٠()
()١٠ .(

،١  %.
D1, D2, D3, D4: Planting date: first (planting of foxtail millet 20 days before maize), second (planting foxtail millet 10 days
before maize) third (planting maize and foxtail millet at the same date), fourth (planting foxtail millet 10 days after maize),
respectively.
Means, in each column, followed by similar letter are not significantly different at the 1% probability level- using Duncan´s
Multiple Range Test.

٣-

Table 3. Mean of total grain yield, maize grain yield and foxtail millet grain yield in different maize and foxtail

millet ratio
)(

Foxtail millet grain yield (Kg/ha)
)(

Corn grain yield (Kg/ha)
)(

Total grain yield (Kg/ha)Planting ratio
a12340 bP1 12340ــــــــــــ
1922 c11270 b13050 aP2
2491 b11190 b13580 ap3
2804 b10850 b13570 ap4
6496 a6496ــــــــــــــ cp5

P5, P4, P3, P2, P1 :٥٠+ % ١٠٠% ٢٥+% ١٠٠% ٥/١٢+% ١٠٠% ١٠٠ %
١٠٠ % .(

،١  %.
P1, P2, P3, P4, P5: Planting ratio: 100% maize, 100% maize +12.5% foxtail millet, 100% maize + 25% foxtail millet, 100%
maize + 50% foxtail millet, 100% foxtail millet, respectively.
Means, in each column, followed by similar letter are not significantly different at the 1% probability level- using Duncan´s
Multiple Range Test.

يسـتم  يي
يمــيي

)Yazdi Samadi and poustini,1994 .(
)Oswald et al., 2002 (ي

ي
% ٤٠ي ـيش ـيير سـو يبا تاخ
ريي

ييي. 
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Table 4. Means of interaction of planting date × planting ratio on maize grain yield, foxtail millet grain yield,

total grain yield and density of Sorghum halepensis

 )(
Density of Sorghum
halepensis (plant/m2)

)(
Foxtail millet grain yield

(kg/ha)
)(

Corn grain yield (kg/ha)
)(

Total grain yield (kg/ha)Treatment
4.50 abc-12850 ab12850 cdeP1

3.75 bcde176010750 de12510 deP2

4.50 abcd28727848 f10720 fD1   P3

4.00 bcde32007700 f10900 fP4

4.00 bcde6805-6805 gP5

3.00 bcde-12700 abc12700 cdeP1

2.50 de21859975 e12160 eP2

4.75 abc300011630 cd14630 abD2   P3

2.50 de358010010 e13590 bcdP4

3.50 bcde7012-7012 gP5

5.00 ab-11600 cd11600 efP1

6.25 a190011800 bcd13700 acdP2

3.50 bcde218012450 abc14630 abD3   P3

3.00 bcde276012630 abc15390 aP4

3.50 bcde6698-6698 gP5

4.25 abcd-12210 abc12210 eP1

3.50 bcde128012550 abc13830 bcP2

2.00 e135012850 ab14200 bcD4   P3

2.75 cde133013080 a14410 bcP4

4.00 bcde5470-5470 hP5

D4 ,D3 ,D2 ,D1 :١٠()٢٠(به()
()١٠ .(

P5 ,P4 ,P3 ,P2 ,P1 :٥٠+ % ١٠٠% ٢٥+% ١٠٠% ٥/١٢+% ١٠٠% ١٠٠ %
١٠٠ % .

،١ %.
D1, D2, D3, D4: Planting date: first (planting foxtail millet 20 days before maize), second (planting foxtail millet 10 days
before maize), third (planting maize and foxtail millet at the same date), fourth (planting foxtail millet 10 days after maize),
respectively.
P1, P2, P3, P4, P5: Planting ratio: 100% maize, 100% maize +12.5% foxtail millet, 100% maize + 25% foxtail millet, 100%
maize + 50% foxtail millet, 100% foxtail millet, respectively.
Means, in each column, followed by at least one letter in common are not significantly different at the 1% probability
level- using Duncans Multiple Range Test.
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ريين گي

ن ييييم
. دي ـييت بييگ
يي ـن گي ـيي

ي ـي
. ي٢٠ي

) AYL(يش ي٦
ي. ي

ي ـيين مي

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
87

.1
0.

1.
3.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

6-
05

-2
0 

] 

                             9 / 16

https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.1.3.6
https://agrobreedjournal.ir/article-1-244-en.html


١،١٣٨٧دجل،"مجله"

٤٠

يي-٥
Table 5. Land equivalent ratio (LER) and intercropping advantage (IA) in maize and foxtail millet intercropping

Total IA
Iي

I Foxtail millet
I

I Maize
ي

Total LER
Lي

L Foxtail millet
L

L Maize
يب تي

Treatments
4.8544.8250.0291.0820.2500.832P2
1.9181.9150.0031.0110.4090.602D1     P3
0.8770.6940.1831.0510.4560.595P4

4.5214.5140.0071.0200.2440.776P2
2.8502.7310.1191.3330.4280.905D2     P3
1.0960.9930.1031.2880.5100.778P4

5.4525.3830.0691.1930.2750.918P2
2.8432.7240.1191.3310.3620.968D3     P3
1.3341.1780.1561.4350.4530.982P4

5.2615.2050.0561.1570.1810.976P2
2.4412.3730.0681.1910.1911.000D4     P3
0.9640.8900.0741.2070.1901.017P4
D4 ,D3 ,D2 ,D1 :ي١٠ي()ي٢٠ي(خ هاييبه ترت()

).١٠ي()ي
P4 ,P3 ,P2 :ي% ٥٠+ % ١٠٠، ي% ٢٥+ % ١٠٠، ي% ٥/١٢+ % ١٠٠ب نسبت هايبه ترت.

LER :ن، يIA :
D1, D2, D3, D4: Planting date: first (planting foxtail millet 20 days before maize), second (planting foxtail millet 10 days
before maize), third (planting maize and foxtail millet at the same date), fourth (planting foxtail millet 10 days after maize),
respectively.
P2, P3, P4: Planting ratio: 100% maize +12.5% foxtail millet, 100% maize + 25% foxtail millet, 100% maize + 50% foxtail
millet, respectively.
LER: Land Equivalent Ratio, IA: Intercropping Advantage

٢٠ي% ٢٥يشييت
يين ميبالاتر.  يپ

% ٥٠+ % ١٠٠ييـــــــگ
يي

ي% ٥/٤٣
يAYLي ـن  مي. 

ش ي٢٠ي% ٥٠+ % ١٠٠
% ٥/١٢+ % ١٠٠ييشـــتري

).  ٦( ي
ــن ميشــتريب ــييAYLي يش

ن يي%  ٥/١٢
٢٠خي% ٥٠+ % ١٠٠ي

). ٦( ي
ه ي ـ٦

AYLر ي

خ هـا يي ـي ـي ـهر ي
يين، مي. 

ييه نسبت هاي
ه ي ـييتيد حمايتول

ن ييپـا AYLر ي. يت
يييتــر ب

ي ـييي)٦(
  .

يــ٥
)IA (ي ـن مي٥. باشديم

IAــيي % ٢٥يشــ
يشــتريي٢٠ي

٢٠ي% ٥٠+ % ١٠٠يت
ي ـين مي. يپ

ي% ٥٠+ % ١٠٠يت
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% ١٠٠ييشـــتريي٢٠
ي% ٥/١٢+ 

ي ـن ميي٥. 
% ٥٠+ % ١٠٠ي

ي٢٠ي
ين تي ـي ـي ـيي

ييم
ي ـن ميشـتر يب. يم ـيين تي

% ٥/١٢+ % ١٠٠ي

ييي
يي

٥. باشـد يين تيي
يي

يي
Banik(ي ـبن. ابـد ييم et al., 2006 ( ج ينتـا

يمشابه
ي

. باشديييگ

يييييم-٦
Table 6. Actual yield loss or gain in maize and foxtail millet intercropping

ييش ي
Total AYL

Aي
A Foxtail millet

A
A Maize

يب تي
Treatments

7.7427.6600.082P2
3.0513.0400.011D1           P3
1.6121.1020.510P4

7.1867.1660.020P2
4.6684.3350.333D2           P3
1.8651.5770.288P4

9.4588.5450.193P2
4.6554.3240.331D3           P3
2.3061.8710.435P4

8.428.2630.157P2
3.9583.7670.191D4           P3
1.6211.4140.207P4

D4 ,D3 ,D2 ,D1 : ي١٠ي()ي٢٠ي(خ هـا يي ـبـه ترت(
).١٠ي(، )ي(

P4, P3,P2 :ي% ٥٠+ % ١٠٠، ي% ٢٥+ % ١٠٠، ي% ٥/١٢+ % ١٠٠ب نسبت هايبه ترت.
AYL :ييي

D1, D2, D3, D4: Planting date: first (planting foxtail millet 20 days before maize), second (planting foxtail millet 10 days
before maize), third (planting maize and foxtail millet at the same date), fourth (planting foxtail millet 10 days after maize),
respectively.
P2, P3, P4: Planting ratio: 100% maize +12.5% foxtail millet, 100%maize + 25% foxtail millet, 100% maize + 50% foxtail

millet, respectively.
AYL: Actual Yield Loss or Gain

بـر  يخ هاي:
ي

يبر ب%) ١( ير معن
ر ي

يهمچنــ). ١( 
خ هاي×نسبت ها
ي ـ% ) ٥( ي

 )١ .(
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ــه ميمقا ــسـ وين بيانگيـ
٧نسبت ها

نسـبت هـا  ٧. 
يي

يت. علـف هـا  
ين ميشتريب

ش هايي
يي ـي

ــدند% ٤٥ ي% ٥٠+ % ١٠٠يت. ش
يي ـن مين ترييپا

ي%  ٥٩ي
ير تيبـا سـا  يييت

ييهمچن. 
ب هـا ي

يي. ي
ي ـيي

ييب ني
. يير بي
يي

يي
ــي . يشــ

)Alford et al., 2003 (ي
ج مشـاب يي

ييي
ييييگ
. ييگ

يانگي ـيج مقاينتا
يشـتر يي

% ٥٠+ % ١٠٠مـا يت. 
ت ي ـيي

علف ها
% ٣٦يت علف هاي

يت. )٧(
ب هـا ي ـي

يي
ب هـا ي ـشتريت بيجمع

شــتر ي. 
يييييگ

غالـب علـف   
ت علـف  ي ـي ـيها
. ) ي( ها

) Gomez and Gurevitch, 1998(تچ ي
يي

يشييين نتي
شـتر  ييي

ــگ ــي ــاي ينيگزيب ه
.ي

ــتريب٧ ت يــن جمعيش
ي

ب هـا ي
ب هايي
ي

يين ميي
% ١٠٠يش ـيي

٧. ي% ٥٠+ 
يين نتييم

ب هـا يي
. ييشي

)Carruthers et al., 1998 (يشي
ن، يا، لـوپ يي

يي
يين نتي

يناش ـي
يگ

.
ي ـي ـن ميشـتر يب٤
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ر گونه هايعلف هان يانگيم-٧
ي

Table 7. Mean weeds biomass, weeds density, density of Portulaca oleracea, and density of other weeds in

different planting ratio of foxtail millet and maize

)(
Density of other

weeds
(Plant/m2)

)(
Density of

Portulaca oleracea
(Plant/m2)

)(
Total weeds density

(Plant/m2)

)(
Total weeds biomass

(Kg/ha)Planting ratio
4.063 a13.190 a21.44 a3002 aP1

2.813 ab9.000 b15.81 b1549 bP2
2.063 b9.313 b15.06 b1593 bP3
2.125 b8.568 b13.75 b1236 bP4
3.188 ab9.250 b16.19 b1766 bP5

P5 ,P4 ,P3 ,P2 ,P1 :٥٠+ % ١٠٠% ٢٥+% ١٠٠% ٥/١٢+% ١٠٠% ١٠٠ %
١٠٠ % .

١ %.
P1, P2, P3, P4, P5: Planting ratio: 100% maize, 100% maize +12.5% foxtail millet, 100%maize + 25% foxtail millet, 100%
maize + 50% foxtail millet, 100% foxtail millet, respectively.
Means, in each column, followed by similar letter are not significantly different at the 1% probability level- using Duncan´s
Multiple Range Test.

خ يي% ٥/١٢+ % ١٠٠يت
ي

ييين مي.
يي% ٢٥+ % ١٠٠
ي. ١٠

.يپييي
يين نتييم٧

ر يت سـا ي ـي ـن مييت
. ستير تيگونه ها

ي ـن مين تـر ييپـا % ٢٥+ % ١٠٠يت
ر يبـا سـا  يين مي

. يت
ب هاي

يي ـ. يغ
يم ـي

ف هاييي
ييف هاي

ي

)Carruthers et al., 1998.(
ي

يي
ييي

يش ـييهمچن. 
ل برتريييعلف ها

ي ـيي
% ٥٠+ % ١٠٠يت. يبــه نظــر مـ ـ  

يييي
ي ـن ميي ـيين تي

LER)بــا توجــه بــه . ) ٤٣٥/١
% ٥٠+% ١٠٠يي

ييي
ها

ي( يييعمل
ين تييين نتييم) علف ها

.
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Effect of planting date and intercropping maize (Zea mays L.) and foxtail millet
(Setaria italica L.) on their grain yield and weeds control

Shaygan1,. M., D. Mazaheri2, H. Rahimian Mashhadi3 and S. A. Peyghambari4

ABSTRACT
Shaygan, M., D. Mazaheri, H. Rahimian Mashhadi and S. A. Peyghambari. 2008. Effect of planting date and

intercropping maize (Zea mays L.) and foxtail millet (Setaria italica L.) on their grain yield and weeds control. Iranian

Journal of Crop Sciences. 10 (1): 31-46.

In order to study the effect of corn and foxtail millet intercropping on grain yield and weed control, an

experiment was conducted in a split plot arrangement in randomized complete block design with four

replications at the Field Station of Tehran University in Karaj during 2006 cropping season. In this experiment

maize (SC704) and foxtail millet (KFM4) was intercropped using additive pattern. In this study, the main plots

were different dates of planting (planting foxtail millet 20 days before maize planting, planting foxtail millet 10

days before maize planting, planting maize and foxtail millet at the same date, planting foxtail millet 10 days

after maize planting). Sub-plots were pure stand of two crops as well as three intercropping ratios (100% maize

+12.5% foxtail millet, 100% maize + 25% foxtail millet, 100% maize + 50% foxtail millet). Intercropping of

maize and foxtail millet controlled weeds and intercropping ratio of 100% maize + 50% foxtail millet had the

lowest weeds density and biomass. The combination of 100% maize + 50% foxtail millet at the same planting

date was the superior treatment, because of the highest Land Equivalent Ratio (1.435) and the highest grain

yield. This was referred to better use of growth inputs and control of weeds biomass and density as compared to

monoculture. Generally, intercropping 100% maize + 50% foxtail millet in the same planting date was of high

grain yield, better use of growth resource and reducing of weeds density.

Key words: Intercropping, Maize, Foxtail millet, Weeds, Planting date, Land Equivalent Ratio
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