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ABSTRACT 

 
  Two field experiments were conducted in Tegzerte, Siwa Research Station, 

Desert Research Center during summer seasonns of 2003 and 2004 to study the 
influence of combinations of interrow tillage (tilled or none), row width (35 or 70cm.), 
cover crops (Medicago sativa or Sorghum bicolor)  and herbicide (Glyphosate or 
none) on Zea mays weed control and yield of maize.  

 Post emergence Glyphosate-resistant Zea mays applied at the seven-to eight-
leaf maize growth stage as a post emergence. The experimental design was a 
randomized complete block with 20 treatments and three replications. 

The sequencing process of interrow tillage, narrow rows and Medicago sativa 

cover crop are the preferable practices that were used in maize early season weed  
suppression prior to the post-emergence Glyphosate application. In the case of 

individual factor was the cover crops followed by interrow tillage. The best impact of 
marital factor in this case was the combination between interrow tillage and Medicago 
sativa cover crop. Best result, occurred at treatment combinations in the late season 
weed control was combining between Glyphosate herbicide, narrow rows and interrow 
tillage. In the case of individual and marital factor were Glyphosate and combination 
between Glyphosate plus narrow rows are the best, respectively.   

 Interrow tillage, narrow rows, Medicago sativa cover crop and Glyphosate 
herbicide are important weed management practices that can be integrated into full Z. 
mays production season.   

 

INTRODCUTION 

 
Maize (Zea mays L.) is the third most important cereal in the world after 

wheat and rice, FAO (Food and Agricultural Organization, 2005).Grain yield 
in maize can be severely reduced by competition with weeds (Najafi and 
Tollenaar. 2005).  

Weeds represent an important variable in maize production, both 
economically and ecologically. Weed competition can cause yield reductions 
up to 70% in maize grain yield (Teasdale, 1995). Low weed pressure 
treatment led to 26% and 35% reductions in maize grain yield at Ikenne and 
Shika, respectively, while 22% and 51 % reductions, respectively, were 
observed due to high weed pressure (Azeez, 2009).  
Weeds are considered an economic important problem for maize (Zea mays 
L.) growers because they can reduce yield up to 86% (Behrens, 1975).  
Maize can withstand weed competition for 3–4 weeks early in the growing 
season and weeds that emerge at 6–9 weeks after planting do not cause 
significant maize yield losses. Weeding maize after the critical period of weed 
removal can result in up to 83% losses in grain yield (Usman et al., 2001). 

The effectiveness of interrow cultivation in suppressing weed density in 
maize is well documented. (Wilson, 1993). Interrow cultivation can provide 
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adequate weed control in maize. It was reported that interrow cultivation 
controlled up to 82% of the weeds in wide row crops such as maize (Forcella 
et al., 1992).  

Cultural management techniques, such as reduced crop row spacing, 
can increase crop's ability to compete with weeds for incoming sunlight. 
Several studies have demonstrated the benefit of decreased row spacing on 
early season canopy development in cotton, corn and soybean (Culpepper 
and York, 2000; Tharp and Kells, 2001; Reddy. 2001).   

Reduced row spacing are thought to increase weed control by 
increasing the competitiveness of a crop with weeds and by reducing light 
transmittance to the soil surface (Tharp and Kells, 2001). Teasdale (1995) 
showed that reduced row spacing and increased corn populations decreased 
weed growth in the absence of herbicides and shortened the time of canopy 
closure by 1 week. 

In row crops such as maize  with a large area of uncovered soil 
during early growth, there is a large potential for soil erosion and leaching of 
nitrate and pesticides.  

The use of cover crops and mulches can reduce the germination and 
the development of the weed seeds and  through allelopathic (Kruidhof et al., 
2008), and mechanical effects (den Hollander et al., 2007), and the 
competition between the cover crops and the weeds for limited resources 
such as light, water and nutrients (Kruidhof et al., 2008). Cereal and legume 
cover crops are widely used in various cropping systems (Isik et al., 2009). 
The use of legumes as cover crops is mainly due to soil nitrogen enrichment 
fixed biologically, while the use of cereals as cover crops is mainly due to 
their ability in reducing nitrogen leaching and suppressing weeds(Hooker et 
al., 2008).   

A cover crop (living mulch) may contribute significantly to weed 
management  (Moore et al. 1994). The number of established weed  
seedlings is reduced through provision of an early soil cover, whereas the 
harmful effect of the established weeds  on the main crop is reduced 
through competitive suppression. Cover crops may also be introduced in a 
main crop for a number of other reasons. Pest control (Theunissen and den 
Ouden, 1982) and the improvement of soil quality (Brandfaeter et al., 1998) 
are important beneficial traits of cover crops especially in systems where 
pesticides are not used. Muller-Scharer and Potter (1991) proposed a late 
sowing of the cover crop, after establishment of the main crop, to give the 
main crop a head-start. Weed competition can cause substantial maize (Zea 
mays L.) yield reductions.  

There was a 75% decrease in the number of weeds present when 
maize was interseeded with red clover or hairy vetch (Palada et al., 1982). In 
addition, cover crops can suppress weed density by competing for light  
(Teasdale, 1993), water and nutrients (Mayer and Hartwig, 1986) and through 
the production of allelopathic compounds (White et al., 1989). Cover crops 
are effective in suppressing early season weed growth, but may delay Z. 
mays development without reducing grain yield (Norsworthy, 2004).  

 Some reports, however, indicated that the growth of main crops was 
also sometimes suppressed because of competition for light (Hooks and 
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Johnson, 2001), nutrients (Feil et al., 1997) and or water (Box et al., 1980) 
between cover crops and main crops.  

Other methods reported to suppress weeds effectively are the use of 
cover crops, e.g., velvetbean (Mucuna cochinchinensis (Wight) Burck), and 
sowing crops in narrow rows or high crop densities that develop closed crop 
canopies early in the growing season  (Chikoye et al., 2001; Seavers and 
Wright, 1999).  

Interseeding maize with cover crops or a combination of interrow 
cultivation and interseeded cover crops are possible alternative methods of 
weed control. Most of the weed control was due to the interrow cultivation 
performed prior to seeding of the cover crops.   

Glyphosate has minimal environmental impact yet controls a broad 
spectrum of weeds  and can be applied post-emergence in glyphosate-
resistant Z. mays through the V8 growth stage (Ritchie et al., 1996) or when 
plants are 76 cm in height (Anonymous, 2003).When glyphosate is applied 
soon after crop emergence, subsequent weed  emergence can occur, 
whereas delaying glyphosate can lead to yield reductions from early season 
weed  interference prior to application (Gower et al., 2002). The sequencing 
process of interrow tillage, narrow row and Medicago sativa cover crops are 
the best practices that were used in the early stages of weed control in maize 

Integrated weed management (IWM), which involves the combination 
of two or more weed control practices, has been identified as a viable 
alternative to the current methods of weed control in smallholder farms 
(Akobundu, 1992) and IWM can lead to sustainable food production, 
minimize drudgery, and reduce the cost of removing weeds from crops. 

This study was conducted to evaluate the influence of combinations of 
interrow tillage, row width, cover crop and herbicide (Glyphosate) on weed 
growth and yield of maize. 
 

MATERIALS AND METHODS 
 

Two field experiments were conducted in Tegzerte, Siwa Research 
Station, Desert Research Center during summer seasons in 2003 and 2004. 
Experimental treatments included all combinations potential for using interrow 
tillage (tilled or none), row width (35 and 70cm.), cover crops alfalfa 
(Medicago sativa L.) or sorghum hybrids 102 (Sorghum bicolor L.) and 
herbicide-resistant Zea mays (Glyphosate at 0.750 kg /fed, applied post-
emergence, or no herbicide) without cover crop on Zea mays and weed 
growth as well as yield of maize. The experimental design was a randomized 
complete block with 20 treatments and three replications. Glyphosate 
(Round-up 360EC) applied at the seven-to eight-leaf Z. mays growth stage. 
The tested herbicides were sprayed with knapsack sprayer equipped with 
one nozzle boom and water volume 200 L./fed.  

Soil sandy loam with pH value of 7.52 and organic matter of 1.85%. 
Soil samples were taken before planting to measure the chemical and 
physical soil properties as presented in tables (1 and 2). 
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 Weeds were all removed by intertillage and hand weeding just before 
sowing maize. Grain maize (Zea mays L.) was planted at 35- and 70cm wide 
rows on19th and 17th of May in 2003 and 2004 seasons, respectively, in hills 
s.c. 10 (single cross 10) at a seeding rate of 20 kg/fed. The plots were 
irrigated immediately after sowing.  Medicago sativa and Sorghum bicolor 
were planted after 2 weeks from planting of maize in 15-cm rows at a seeding 
rate of 15 and 20 kg/fed., respectively. 
 
Table (1): Mechanical and physical properties of Tegzerte soil. 

Texture 
Depth 
(cm.) 

Clay (%) Silt (%) Sand (%) pH O.M. (%) CaCO3 (%) 

Sandy loam 0-30 0.00 14.95 85.05 7.52 1.85 37.60 

 
Table (2): Chemical properties of Tegzerte soil.  

Depth 
(cm.) 

EC 
(ds/cm) 

Soluble cations (meq/100 gm.) Soluble anions (meq/100 gm.) 

Na
+
 K

+
 Ca

++
 Mg

++
 Cl

-
 SO4

-
 CO3

-
 HCO3

-
 

0-30 8..95 43.50 1.13 34.80 4.75 64.05 18.70 0.00 2.08 

 
 Cover crop planting date (10 and 20 days after maize emergence) did 

not affect maize yields or the ability of interrow tillage plus cover crops to 
suppress the development of weed densities (Abdin et al., 2000). 

 After 21 days from sowing, maize plants were thinned to plant per hill. 
Scott et al., (1987), included that a cover crop seeding treatment 10 days 
after maize emergence. At this stage the maize was approximately 11 cm tall. 
Interceding annual ryegrass, medium red clover, or a combination of the two 
provided good ground cover and dry matter production without affecting the 
maize grain yield if they were seeded when the maize was 15 to 30 cm high 
(Scott and Burt, 1985).  

 Organic manure and calcium super phosphate fertilizers (15.5% P2O5 
were added during soil preparation at rates of 20 m

3
 and 30 kg P2O5 / fed. 

respectively. Potassium in the form of potassium sulfate (48% K2O) was 
applied before the third irrigation. Nitrogen fertilizers (ammonium sulfate, 
20.5% N) at the rate of 120 kg / fed. Nitrogen fertilizer was applied in three 
equal portions after 20, 35 and 50 days from sowing. Other cultural practices 
of growing maize plants were done as recommended. Interrow tillage was 
carried out by using the axe which were raised above the crop rows every 
two weeks.      
Measurement of maize yield: 

In both seasons, the three middle ridges for each plot were harvesting 
to estimate grain yield per unit area. At harvest, (after 120 days from sowing) 
ten guarded plants were taken from each plot to determine grain yield (ardab 
= 140 kg. seed).  
Survey of weeds: 

In both seasons, a survey of different weed species was made by 
collecting all species of weeds in one m

2
 from each plot after 45 and 90 days 

from all treatments and estimates the fresh weight (gm.) for every species of 
weeds. Data were statistically analyzed of variance (ANOVA) and least 
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significant difference (LSD) at 5%, method was used to least the differences 
between the treatment means as published by Gomez and Gomez (1984). 

 
RESULTS AND DISCUSS ON 

 
Early season weed suppression:  

Weed  species found in this study after 30-35 days from  maize 
emergence in 2003 and 2004 included Medicago polymorpha, Echinochloa 
colonum,  Zygophyllum album, Convolvulus arvensis and Phragmites 
australis, with more diverse and higher densities (table, 3).  
Table (3): Weed species present in 2003 and 2004 seasons and their 

Families and Life cycle.  
Weed species Family

 
 Life cycle

 a
 

Medicago polymorpha     Fabaceae ABL 

Echinochloa colonum     Poaceae AG 

Zygophyllum album       Zygophyllaceae AG 

Convolvulus  arvensis  Convolvulaceae PBL 

Phragmites australis        Poaceae PG 
a
 ABL, annual broad-leaved; AG, annual grass; PBL, perennial broad-leaved; PG, 

perennial grass. 

 
Total weed species diversity (gm. /m

2
) was higher in combination 

between none interrow tillage, none cover crop and maize wide row control, 
Where the quantities collected per square meter, were 36.38, 59.60, 284.02, 
33.91 and 51.20 gm. /m

2
 than 11.91, 18.1, 73.73, 11.57 and 16.42 gm. /m

2
 in 

the treatments which the interrow tillage, Medicago sativa cover crop and 
maize wide row were used for all above weeds, respectively.  

Also found Very small amounts of previous weeds species 3.12, 6.19, 
32.34, 2.98 and 4.97 gm. /m

2
 with interrow tillage, Medicago sativa cover 

crop and maize narrow row compared to 28.29, 31.40, 222.33, 15.00 and 
40.82 gm. /m

2
 Included none interrow tillage, none cover crop and maize 

narrow row plots, respectively (table, 4).  
The best effect of individual factors in integrated weed control were 

cover crops,  where the weeds amounts collected per square meter  were  
8.15, 10.65, 63.80, 5.80 and 11.74 gm. /m

2
 for all weeds, respectively. These 

results agree with Norsworthy, 2004 who reported that cover crops are 
effective in suppressing early season weed growth, but may delay Z. mays 
development without reducing grain yield.(table, 5).  

While the best impact of marital factors in integrated weed control were 
the combination between  interrow tillage and Medicago sativa cover crop, 
whereas averaged weeds collected per square meter  were 7.52, 12.15, 
53.04, 7.28 and 10.70 gm./m

2
 for all prior weeds, respectively (table, 5). The 

combination of cover crops and interrow tillage reduced the weed biomass by 
81 and 78%, while cultivation alone controlled 70 and 80% of the weeds 
(Abdin et al., 2000).  

Evaluation the contribution of each interrow tillage, row width and cover 
crop to early season weed  control compared with the non interrow tillage, 
narrow or wide row and  non-cover crop treatments were studies. Medicago 
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polymorpha, Echinochloa colonum, Zygophyllum album, Convolvulus 
arvensis and Phragmites australis control in 2003 and 2004 averaged 
73.08% in all plots treated with interrow tillage compared to 40.47% with none 
interrow tillage,  whereas narrow row averaged 64.04% compared to 40.47% 
with wide row in all late weeds at 45 days after maize emergence (table, 6) . 
Although Medicago sativa cover crop resulted control averaged 58.16% 
compared to 45.11 % with Sorghum bicolor.  

The combinations between using Medicago sativa cover crop plus 
maize narrow row only control averaged 70.68% compared to 45.63% with 
Medicago sativa cover crop plus maize wide row in all late weeds. While 
using Sorghum bicolor cover crop plus maize narrow row only control 
averaged 54.93% compared to 35.30% using the same cover crop plus 
maize wide row in all plots treatments (table, 6). 

The sequencing process of interrow tillage, maize on narrow row and 
Medicago sativa cover crops are the best practices that were used in the 
early stages of weed control in maize, where the averaged weed control was 
73.30% compared to 68.95% with interrow tillage, wide row and Medicago 
sativa cover crops.  
 
Table (4): Influence of integrated management (interrow tillage, row 

width, cover crop and herbicide) on fresh weed weight (gm. 
/m

2
) in 2003 and 2004 seasons.   

Treatments combinations Weed species 

Inte-
rrow 

tillage 

Row 
width 

Cover crop Medicago 
polymorpha 

Echinochloa 
colonum 

Zygophyllum 
album 

Convolvulus  
arvensis 

Phragmites 
australis 

Mean 45,90 days from sowing and 2003,2004 seasons 

None Wide None   36.38 a
*
 59.60 a     284.02 a      33.91 a      51.20 a 

tilled Wide alfalfa 11.91 cde  18.1 cde 73.73 efg 11.57 cd 16.42 cde 

tilled Wide sorghum   20.37 c 26.3 c 93.51 cd 19.62 c 25.04 c 

None Narrow None   28.29 b 31.40 b     222.33 b      15.00 e      40.82 b  

None Narrow alfalfa     8.47 ef   9.20 fgh       65.12 fgh 4.3 ghi      12.00 ef 

None Narrow sorghum 11.88 cde 13.30 efg       97.22 cde 8.4 ef    16.85 cde 

tilled Wide None   14.25 d 23.15 d     116.69 c      13.39 c      20.23 d 

None  Wide alfalfa 7.82 efg 12.10 efg      62.48 fghi        7.29 efg     11.47 efg 

None  Wide sorghum    9.13 de 15.24 ef       73.07 efg        8.71 ef      13.34 de 

tilled Narrow None  13.20 cd 21.44 cd     104.70 d      12.21 cd      19.36 c 

tilled Narrow alfalfa    3.12 gh 6.19 ghi 32.34 ijk 2.98 ghi 4.97 hi 

tilled Narrow sorghum    6.66 efg 8.36 fgh 45.12 ghij 4.27 fgh 6.7 ghi 

 Herbicide  

tilled  Wide None 14.25 c 15.20 ef 114.98 cd 13.30 c 20.03 c 

tilled  Wide Glyphosate  2.45 h  3.56 hi   23.68 jk  2.55 hi   3.93 hi 

tilled Narrow None 13.08 cd 12.80 efg 104.54 cd 12.43 cd 18.80 cd 

tilled Narrow Glyphosate  1.00 h  1.90 i   12.00 k  1.15 i   1.93 i 

None  Wide None 36.14 a 62.00 a 291.97 a 33.61 a 51.28 a 

None  Wide Glyphosate      4.41 fgh  8.62 gh  34.92 hijk  3.5 hi   6.28 ghi 

None Narrow None 28.54 b 30.80 b 234.79 b 26.42 b 40.51 b 

None Narrow Glyphosate  1.25 h  1.80 i  16.03 jk  2.02 hi   3.57 hi 

  LSD 0.05 3.88 5.49 28.44 3.19 5.04 

*Means within each column followed by same letter are not significantly different at 0.05 

probability level according to Duncan multiple range test. 
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Table (5): Influence of factors (single and double) integrated weed 
management extracted from the results of 2003 and 2004 
seasons (gm. /m

2
).  

 
 

Single treatments  

Weed species 

Medicago 
polymorpha 

Echinochloa 
colonum 

Zygophyllum 
album 

Convolvulus  
arvensis 

Phragmites 
australis 

Mean 45,90 days from sowing and 2003,2004 seasons 

Maize wide row 36.38 a
*
 59.60 a 284.02 a 33.91 a 51.20 a 

Maize narrow row 28.29 b 31.40 b 222.33 b 15.00 b 40.82 b 

interrow tillage 13.73 c 22.30 c 110.70 c 12.80 b 19.80 c 

Cover crops    8.15 cd 10.65 d     63.80 cd   5.80 c 11.74 d 

Glyphosate   2.83 d   5.21 d    25.48 d   2.76 c   4.93 d 

LSD 0.05 7.29 8.08 59.24 4.58 7.38 

Double treatments  

interrow tillage x Maize wide row  14.25 a 15.20 b 114.98 a 13.30 a 20.03 a 

Maize wide row x alfalfa   7.82 c 12.10 c   62.48 cd   7.29 b 11.47 de 

Maize wide row x sorghum   9.13 bc 15.24 b   73. 07 c   8.71 b 13.34 d 

Maize wide row x Glyphosate   4.41 de   8.62 d   34.92 e   3.50 c   6.28 f 

interrow tillage x Maize narrow 
row  13.08 a 12.80 c 104.54 ab 12.43 a 18.80 ab 

Maize narrow row x alfalfa   8.47 c   9.20 d   65.12 c   4.30 c 12.00 de 

Maize narrow row x sorghum 11.88 ab 13.30 c   97.22 b   8.40 b 16.85 bc 

Maize narrow row x Glyphosate   1.25 e   1.80 e       16.03 f   2.03 d   3.57 g 

interrow tillage x alfalfa   7.52 cd 12.15 c   53.04 d   7.28 b 10.70 e 

interrow tillage x sorghum 13.52 a  17.33 a   69.32 c 11.95 a 15.87 c 

interrow tillage x Glyphosate   1.73 e   2.73 e   17.84 f   1.85 d  2.93 g 

LSD 0.05 3.22 1.70 11.22 1.40 2.10 

*Means within each column followed by same letter are not significantly different at 0.05 

probability level according to Duncan multiple range test.  

 
On the other hand, the using of interrow tillage, maize on narrow row 

and Sorghum bicolor, control averaged was 59.58% compared to 52.04% 
with the previous sequence except, a widths row was wide (table, 6) .  

Integration of a Medicago sativa or Sorghum bicolor cover crop with 
narrow row width and interrow tillage could aid early season weed  
suppression prior to the post-emergence glyphosate application.  
 
Late season weed control:  
Herbicide: 

Irrespective of row width or interrow tillage, late season control of all 
species with Glyphosate ranged from 89.47% to 91.71% at 90 days after 
maize emergence. There was no effect from use of width row (narrow or 
wide) and interrow tillage (tilled or none) in presence of glyphosate on late 
season weed control, whereas averaged weeds control were 80.00, 89.30, 
87.86 and 93.30% with tilled plus wide or interrow tillage plus narrow, none 
interrow tillage plus wide and none interrow tillage plus narrow respectively, 
in addition to glyphosate in all plot treatments compared to 90.58% as 
averaged with glyphosate only (table, 6).  

The best result occurred at treatment combinations in the late season 
weed control was Combining between glyphosate herbicide, maize narrow 
row and interrow tillage followed by glyphosate herbicide, maize narrow row 
and  none interrow tillage,  Wheres the quantities available of fresh weeds 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T5T-4D8VHNH-2&_user=8194203&_coverDate=02%2F01%2F2005&_alid=1146601156&_rdoc=2&_fmt=high&_orig=search&_cdi=5011&_sort=r&_docanchor=&view=c&_ct=2256&_acct=C000009958&_version=1&_urlVersion=0&_userid=8194203&md5=abf7a730f3e06413b93e378322920cdb#hit104
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T5T-4D8VHNH-2&_user=8194203&_coverDate=02%2F01%2F2005&_alid=1146601156&_rdoc=2&_fmt=high&_orig=search&_cdi=5011&_sort=r&_docanchor=&view=c&_ct=2256&_acct=C000009958&_version=1&_urlVersion=0&_userid=8194203&md5=abf7a730f3e06413b93e378322920cdb#hit106
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(gm./m
2
) for above two cases per square meter in all treatments were 1.00, 

1.90, 12.00, 1.15 and 1.93 &  1.25, 1.80, 16.03, 2.02 and 3.57 gm. /m2 
compared to 13.08, 12.80, 104.54, 12.43 and 18.80 & 28.54, 30.80, 234.79, 
26.42 and 40.51 gm./m2 for all weeds, Medicago polymorpha, Echinochloa 
colonum,  Zygophyllum album, Convolvulus arvensis and Phragmites 
australis,  respectively (table, 4).   

Glyphosate is one of the best individual factors which used in the late 
season weed control, Wheres the present annual weeds in the square meter 
2.83, 5.21, 25.48, 2.76 and 4.93 gm./m2, while the best impact of marital 
factors in integrated weed control were the combination between glyphosate 
and narrow row, wheres the quantities 1.25, 1.80, 16.03, 2.03 and 3.57 
gm./m

2
 for all  prior weeds, respectively (table, 5).  

Interrow tillage: 
Late season weed control was not significant influenced by interrow 

tillage, where the percentage weeds control were 87.58, 80.87, 83.97, 85.79 
and 85.06 with interrow tillage, plus glyphosate compared to  91.71, 90.13, 
90.61, 90.97 and 89.47 with none interrow tillage, plus glyphosate for 
Medicago polymorpha Echinochloa colonum, Zygophyllum album, 
Convolvulus arvensis and Phragmites australis, respectively (table, 6). 

Interrow tillage as individual factors was third degree after glyphosate 
and cover crops, while interrow tillage as  marital factors was first degree by 
compination with glyphosate herbicide (table, 5).  The effectiveness of 
interrow cultivation in suppressing weed density in maize is well documented 
(Wilson, 1993).   

 Interrow cultivation can provide adequate weed control in maize. It was 
reported that interrow cultivation controlled up to 82% of the weeds in wide 
row crops such as maize (Forcella et al., 1992). 
   
Table (6): Influence of integrated management (interrow tillage, row 

width, cover crop and herbicide) on % reduction of fresh 
weed in 2003 and 2004 seasons.   

Treatments combinations Weed species 

Interrow 
tillage 

Row 
width 

Cover 
crop 

Medicago 
polymorpha 

Echinochloa 
colonum 

Zygophyllum 
album 

Convolvulus  
arvensis 

Phragmites 
australis 

Mean 45,90 days from sowing and 2003,2004 seasons 

tilled Wide alfalfa      67.26 g
*
      69.63 g      74.04 e      65.88 g      67.93 g 

tilled Wide sorghum      44.01 j      55.87 i      67.08 g      42.14  j      51.09  j 

None Narrow alfalfa 70.06 f 70.70 f 70.71 f      71.33 f  70.60  f 

None Narrow sorghum 58.01 h 57.64 h 56.27 i      44.00 j 58.72  i 

None  Wide alfalfa 45.12 i 47.73 j 46.46 j 45.56 i 43.30  k 

None  Wide sorghum 35.93 k 34.17 k 37.38 k 34.95 k 34.06  l 

tilled Narrow alfalfa      76.36 e      71.13 e      69.11 g      75.59 e     74.33  e 

tilled Narrow sorghum      49.55 i      61.01 j      56.91h       65.03 h     65.39  h 

 Herbicide     

tilled  Wide Glyphosate 82.81 d 76.58 d 79.41 d 80.83 d 80.38 d 

tilled Narrow Glyphosate 92.35 b 85.16 c 88.52 b 90.75 b 89.73 b 

None  Wide Glyphosate 87.80 c 86.10 b 88.04 c 89.59 c 87.75 c 

None Narrow Glyphosate 95.62 a 94.16 a 93.17 a 92.35 a     91.19 a 

LSD 0.05 1.73 0.29 0.30 0.33 0.30 
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Row width: 
Weed control averaged for the using row width factor plus glyphosate 

were 95.62, 94.16, 93.17, 92.35 and 91.19% with maize narrow row 
compared to 87.80, 86.10, 88.04, 89.59 and 87.75% with maize wide row in 
all weeds, Medicago polymorpha, Echinochloa colonum,  Zygophyllum 
album, Convolvulus arvensis and Phragmites australis, respectively (table, 6). 
Glyphosate with maize narrow row combined gave higher controlled weeds 
better than the use of glyphosate with maize wide row.  
Influence of IWM on broad leaf weed, grasses weed and total annual 
weed (gm. /m

2
):  

Results in table (7) indicated that broad leaf weeds, grassy weeds and 
total annual weeds (gm. /m

2
) at combinations of interrow tillage, maize sown 

on narrow row and Medicago sativa cover crop were the best combinations 
for weed control, Where the amount of weeds collected in the square meter 
were very small compared to all treatment combinations at early season 
weed control. Also the combinations between, interrow tillage, maize sown on 
narrow row and Sorghum bicolor cover crop- came in the second place. A 
shortage of weeds collected in the previous cases led to increase in maize 
yield.  

While at late season weed control, using glyphosate, with maize sown 
on narrow row and interrow tillage was the best combination treatments, 
where the quantities available of weeds (gm. /m

2
) were 2.14, 15.83, 17.97 

and 15.58 compared to the values in none herbicide, wide or narrow maize 
row and none interrow tillage in all weeds, Medicago polymorpha, 
Echinochloa colonum, Zygophyllum album, Convolvulus arvensis and 
Phragmites australis, respectively (table, 7). 
Influence of IWM on Zea mays grain yield: 

Maize grain yield (ardab/fed.) at early season weed suppression was 
higher for treatments in which interrow tillage or maize narrow row and 
Medicago sativa cover crop (12.38) followed by the same treatments except 
Medicago sativa which was Sorghum bicolor (11.78) compared to (7.65 and 
7.15) with none interrow tillage, narrow or wide row and none cover crops, 
respectively (table, 7). 

  The best maize grain yield (ardab/fed.) at late season weed control 
were observed at combination of interrow tillage, maize sown on narrow row 
and glyphosate (15.58) followed by none interrow tillage, narrow row and 
glyphosate (15.16) and none interrow tillage, wide row and glyphosate 
(14.72) compared to (7.75 and 7.25) with none interrow tillage, narrow or 
wide row and none herbicide, respectively (table, 7).  Higher grain yields may 
be due to better light utilization of narrow-row Z. mays (Tharp and Kells, 
2001). 
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Table (7): Influence of integrated weed management on Broad leaf 
weed, Grasses weed, Total annual weed (gm./m

2
) and Grain 

yield (ardab / fed.) in 2003 and 2004 seasons.  
Treatments combinations Studied Characters (2003 -2004 growing seasons) 

Interrow 
tillage 

Row 
width 

Cover crop Broad leaf 
weed(gm./m

2
) 

Grasses 
weed 

(gm./m
2
) 

Total annual 
weed 

(gm./m
2
) 

Grain yield 
(ardab / 

fed.) 

None Wide None 70.29 a
*
 394.82 a 465.11 a  7.15 f 

tilled Wide alfalfa 23.48 f   108.25 defg 131.73 efg 11.45 cde 

tilled Wide sorghum 39.99 def 144.85 cdef 184.84 cdef   9.17 ef 

None Narrow None 43.29 c 294.55 b 337.84 b   7.65 f 

None Narrow alfalfa 12.77 fg   86.32 efgh   99.09 fgh 11.65 cde 

None Narrow sorghum 20.28 def 127.37 cde 147.65 cdef   9.54 def 

tilled Wide None 27.64 d 160.07 c 187.71 c   7.45 f 

None  Wide alfalfa 15.11 fg   86.05 efgh 101.16 fgh   7.76 f 

None  Wide sorghum 17.84 ef 101.65 defg 119.49 defg   7.10 f 

tilled Narrow None 25.41 de 145.50 cdef 170.91 cd   8.10 f 

tilled Narrow alfalfa  6.10 gh   43.50 hi   49.60 hij 12.38 bcd 

tilled Narrow sorghum 10.93 fg   60.18 fghi   71.11 ghi 11.78 cde 

 Herbicide   

tilled  Wide None 27.55 d 150.21 cd 177.76 c   7.50 f 

tilled  Wide Glyphosate  5.00 h   31.17 i   36.17 ij 13.50 abc 

tilled Narrow None 25.51 de 136.14 cde 161.65 cde   8.15 f 

tilled Narrow Glyphosate  2.14 h   15.83 i   17.97 j 15.58 a    

None  Wide None 69.75 a 405.25 a 475.00 a   7.25 f 

None  Wide Glyphosate  7.91 gh   49.82 ghi   57.73 hij 14.72 cde 

None Narrow None 54.96 b 306.10b 361.06 b   7.75 f 

None Narrow Glyphosate  3.27 h   21.40 i   24.67 ij 15.16 ab 

LSD 0.05 7.04 46.07 47.69 2.65 

*Means within each column followed by same letter are not significantly different at 0.05 

probability level according to Duncan multiple range test.  

 
Narrowing the row width from 70 to 35cm improved Z. mays grain 

yields an average of 15.58 and 13.50 ardab/fed. in interrow tillage, narrow 
and glyphosate and interrow tillage, wide and glyphosate, respectively, which 
equates to a 13.35% average grain yield increase, similar to that observed by 
Murphy et al., 1996. 

Zea mays yield at late season weed control was (15.58 ardab/fed.), 
While was (12.38 ardab/fed.) at early season weed control. 

Glyphosate treatment has 15.16 and 14.72 ardab/fed. with none 
interrow tillage, narrow and glyphosate and none interrow tillage, wide and 
glyphosate higher grain yields than 7.75 and 7.25 ardab/fed. with non-
herbicide treatments, respectively (table, 7).  

Impact of cover crops on Z. mays yield were 12.38 and 8.10 ardab/fed. 
with interrow tillage, narrow and Medicago sativa cover crop and interrow 
tillage, narrow and none cover crops, while were 11.78 and 8.10 ardab/fed. 
with interrow tillage, narrow and Sorghum bicolor cover crop and interrow 
tillage, narrow and none cover crops, respectively (table, 7). The rise in  Z. 
mays productivity were 34.57 and 31.24% In both late two cases , 
respectively.  
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المكافحةةالالماكام ةةالل ح ةةاجيلال وا اةةال ال ااذةةالفةةملالةةتاظلال ةةاماالاحةة ل ةةا  ل
ل احالسا ه

لمحمدلعبدلالفااحلمحمد
لالقاهاظل-المطااالل–ماكزلبح ثلالصحااءلل–قسمل قااالال با ل

ل
ب اقاح  – رركاع بقا   الراقرا ل التنبعاح تجعرتا أجريت تجربتان  قلييتان  برعر اح رقباح بقا   

الجرا  باي  القار  باي  الخبا ب  تاثييرلدراساح   ذلا  0224،  0223 لعانر  سري  الريفيي الر  خلال سي ة 
ساا ع ، رقنراايل الت بيااح )برسااي  قجاانع  أ  ساا رج  العياا ع  02أ   35)قاار  أ   دراا ع ،  اار  الخااب )
 ركنفقح القشنئش  إنتنجيح الذرة الشنريح.   ي   ربيد القشنئش )جييف سيت أ   در ع

كان   ،لنر  ال رقح السانبعح إلا  الينرناح "جيف سيت"  ي  الذرة الشنريح ف  ررقيح   رل ربيد القشنئش
 رعنريح  يلايح ركررات. 02ر  عش ائيح تنرح ال الترري  التجريب  قبن نت

سا ع  البرساي  القجانع  35رتلنرباح )الخبا ب الالعرييانت الرتتنبعاح را  القار  باي  الخبا ب ، كننت 
قبال  ر سا  الربكار لياذرة الشانريحالالت  استخدرت ف  قر  القشنئش ف  سنت ر  أفضل الررنر كرقر ل ت بيح

را   عنرال الفارد  كننات رقنرايل الت بياحالفا  قنلاح   .الانبينقكرعنريح بعد تببيق ربيد القشنئش "جيف سيت" 
الجرا   ها  أفضل تثيير كعنرل ع ج  ف  هذه القنلح كن  ،  القر  بي  الخب ب رييح  تيتهن أقس  الرعنرلات 
  البرسي  القجنع  كرقر ل ت بيح.الخب ب  بي  القر  بي 

قشاانئش فاا  الرراقاال الرتااثخرة هاا  الجراا  بااي  ربيااد الركنفقااح لبينراان كاان  أفضاال رعنريااح جراا  قااديت 
  القر  بي  الخب ب.  س ع 35) القشنئش "جيف سيت" ، الخب ب الرتلنربح

"الجيف سايت"  الخبا ب   سايت"  الجرا  باي  الع جا  كان  "الجيفالعنرال  ف  قنلاح العنرال الفارد   
 .  ه  الأفضل الرتلنربح  ي  الترتيب

 ربياد  كرقرا ل ت بياح البرساي  القجانع ، سا ع 35يعتبر القر  بي  الخبا ب ، الخبا ب الضايلح )
ركنفقح القشنئش  الت  يرك  أ  تدرج ضر  ر سا  أنتان   إدارةر  أه  الررنرسنت ف    -القشنئش "جيف سيت"

  الشنريح بنلكنرل.      الذرة 
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