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ABSTRACT 

 

Two Field experiments were conducted during 

the two summer seasons of 2007 and 2008 at EL-

Serw Agricultural Research Station, Damietta 

Governorate, Egypt to study the effect of the time 

removal of weeds on associated weeds, growth, 

yield and its components in direct seeded rice in 

salinity land. Echinochilon crus – galli, Echinoch-

ilon colunum, Cyperus difformis, Cyperus longus 

and Dicanthium annulatum  were the major weed 

species. Competition beyond 8 and 10 weeks from 

sowing and weed competition for the whole season 

caused drastic reduction in the panicle length, 

number of panicles / m2 weight of 1000grain and 

grain yield. Grain yield of rice increased significant-

ly with the increase of the duration of weed-free 

period. Weed free for the whole season and weed 

free for 10,8,6 and 4 weeks from sowing and weed 

removal at 4 and 6 weeks from sowing gave good 

results in this respect in both seasons. The period 

during 4 and 6 weeks after sowing was found to be 

an important factor in crop/weed competition. 

Weed cause 20 to 95% yield loss. Direct seeded 

rice ecosystems are most vulnerable to weed 

competition. Weed free is the most common and 

predominant method of control and is cost-

effective. In direct seeded rice emergence of 

weeds begins with the germinating rice seedlings. 

This leads to competition between weeds and crop 

right from the very early stages. The degree of 

yield losses would depend on the type of weeds 

and the stage and duration of their competition 

with the crop. It could be concluded that the critical 

period of weed competition in direct seeded rice 

among 4- 6 weeks from rice sowing, thus it's im-

portant to remove the weeds at this time. 

 

INTRODUCTION 

 

Rice is grown by direct seeding method as well 

as transplanting method. Weed competition is 

more severe in the direct seeded crop than in the 

transplanting crop. Weed cause 20 to 95% yield 

loss (Gogoi, et al 1996 and Karim, et al 1998). 

Hand weeding is the most common and predomi-

nant method of control and is cost-effective. In 

direct seeded rice emergence of weeds begins 

with the garmenting rice seedlings. This leads to 

competition between weeds and crop right from 

the every early stage. The degree of yield losses 

would depend on the type of weeds and the stage 

and duration of their competition with the crop. 

The competitive effect of a given density of 

weeds emerging with the crop depends strongly on 

the length of the period they remain in the field (i.e. 

the time of weed removal). The relationship be-

tween the duration of competition and crop yield 

reduction is approximately sigmoidal: weeds com-

peting for a short period have little effect on crop 

yield; allowing the weeds to compete for a longer 

time, the yield reduction increases (Sattin, and 

Sartorato, 1997). 

The existing practice of manual weeding has to 

continue since there is no herbicide available 

which can be used effectively and safely for weed 

control in direct seeded rice. Under these circum-

stances, it is necessary to identify the critical peri-

od of weed control in direct seeded rice. Manual 
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weeding where necessary should be carried out 

during critical period (CP) because the weedy rice 

panicles must be done after CP to reduce seed 

banks of the ensuing crops (Azmi, and Baki, 

2006).The objective of this study was to investigate 

the effect of the time removal of weeds on associ-

ated weeds, growth, yield and its components in 

direct seeded rice in salinity land.  

  

MATERIALS AND METHODS 

 

Two field experiments were carried out during 

summer season of 2007 and 2008 at El-Serw Agri-

cultural Research Station, Agricultural Research 

Center, Damietta Governorate, Egypt to study the 

effect of the time removal of weeds on associated 

weeds, growth, yield and its components of direct 

seeded rice in salinity lands. The soil texture was 

clay. The chemical and physical analysis of the 

used soil during the two growing seasons are illus-

trated in Table (1). 

The experiments consisted of ten treatments as 

follows for the whole season  for 4, 6, 8 and 10 

weeks from sowing, as well as, weed free for 4, 6, 

8 and 10 weeks from sowing and weed free for the 

whole season and up to harvest. 

Rice c.v. Giza 178 was sown on May 30th in 

both seasons at 70 kg / feddan. Plot area was 16 

m2(4m x 4m) during both seasons. Recommended 

cultural practices were followed to maintain opti-

mum crop growth. Randomized complete block 

design with four replicates was used. Weeds were 

identified and classified into the total number, total 

fresh and dry weights of weeds. Rice was harvest-

ed at September 20th in both seasons. The plant 

height, dry weight of whole plant, panicle length, 

number of panicles / m2, and 1000-grain weight 

were recorded at harvest. 

The grain and straw yields were calculated in 

ton / fed. All data obtained were statistically ana-

lyzed according to Snedecor, and Cochran 1967. 

L SD at 5 % level of significance was used to com-

pare between means. 

 

 

Table 1. Chemical and physical analysis of used soil during the two growing seasons 

 

Particle  size  distribution 
PH 

Of soil 

Susp 

1:25 

E.C 

ds/m 

At25c° 

OM 

 

% 

Total 

N 

% 

 

Available 

N 

ppm 

 

Available 

P 

ppm 

 

Available 

K 

ppm 

 

Coarse 

sand % 

Fine 

sand 

% 

Silt 

% 

Clay 

% 
Texture 

0.24 17.65 17.52 64.59 Clayey 8.7 3.6 1.20 0.038 32 8.30 520 

 

 

 

RESULTS AND DISCUSSION 

 

1- Effect of weed competition on weed growth 

 

The major weed species presented in the ex-

perimental area were common Echinochloa crus - 

galli (L.) Beauv (Barnyardgrass), Echinochilon 

columum (L.) Link (Jungle Rice), Cyperus difformis 

(L.) Smallflower umbrellaplant, Cyperus longus (L.) 

Nutsedge and Dicanthium annulatums (L.)   

Data presented in Table (2) show that different 

weed free and weed removal duration significantly 

decreased of total number, fresh and dry weight as 

compared with weed competition for the whole 

season (unweeded check) treatment in both sea-

sons. 

The highest reduction of control effect % were 

obtained by weed removal for 4-6 weeks from sow-

ing and weed free for the whole season, as well 

as, weed free for 10,8,6, and 4 weeks from sowing 

by 99.7, 99.5, 99.8, 99.8, 99.8, 99.7 and 99.6 re-

spectively in both season when compared with 

weed competition for the whole season (unweeded 

check). 

On the other side, the lowest reduction of con-

trol effect % recorded by weed competition for 8-10 

weeks from sowing, as well as, unweeded check 

by 4.9, 5.7 and 0.0% respectively, compared to 

other weeds removing treatments in both seasons. 

It is evident that weed control effect % was pro-

gressively decreased as later weed removal  

period, especially the later stage of rice growth 

after 8 weeks from sowing. The different between 
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Table 2. Effect of weed competition duration on total number, fresh and dry weight (gm/m2) of 

weeds at 60 days from sowing in direct seeded rice plants during 2007 and 2008 seasons 

 

Characters 

 

 

 

Treatments 

Total number 

of 

weeds / m2 

Total  fresh 

weight 

of  weeds/ m2 

Total dry 

weight 

of  weeds/ m2 
Reduction 

%   

2007 2008 2007 2008 2007 2008 

1- Weed competition for the whole 

season 
14.6 14.3 3767.3 3770.3 797.1 801.7 0.0  % 

2- Weed competition for 4 weeks 

from sowing 
1.6 1.0 14.6 12.6 2.3 2.1 99.7 % 

3- Weed competition for 6 weeks 

from sowing 
2.4 13.3 16.3 18.1 3.5 3.9 99.5 % 

4- Weed competition for 8 weeks 

from sowing 
14.0 14.0 3518.0 3645.3 745.5 773.1 4.9  % 

5- Weed competition for 10 weeks 

from sowing 
13.0 13.3 3507.0 3596.3 718.5 788.7 5.7  % 

6- Weed free for 4 weeks from sow-

ing 
2.0 2.0 15.3 15.0 2.5 2.5 99.6 % 

7- Weed free for 6 weeks from sow-

ing 
1.1 1.3 11.3 12.6 1.5 2.1 99.7 % 

8- Weed free for8 weeks from sowing 1.0 1.0 10.6 12.3 1.3 1.6 99.8 % 

9- Weed free for 10 weeks from sow-

ing 
0.6 1.0 8.6 12.0 0.9 1.6 99.8 % 

10- Weed free for the whole season 0.6 1.0 8.3 11.6 0.9 1.5 99.8 % 

F - Test  ** ** ** ** ** ** 
 

L.S.D. at 5 % 1.62 0.82 180.54 103.23 60.22 22.15 

 

 

competed species was due to their capacity to 

intercept the sunlight. So the crop would take a 

good chance to use sunlight lonely. Further more, 

if weeds were left to competition with rice more 

than 5 weeks, the severity of competition will in-

crease because the depletion of nutrients from the 

soil by the increased demands of both weeds and 

rice. 

The maximum accumulation of weed biomass 

was recoded at 4 weeks after sowing in direct 

seeded rice. It is evident that most weeds during 

the early plants was eventually increase at the 

later stages of direct seeded rice growth. While, 

biomass of weed species associated with directs 

seeded rice plant was eventually increase at the 

later stages of rice growth after 6 weeks from sow-

ing. This because the weed species the emerged 

early, and the competition between weed species 

and between the weeds and crop. Similar results 

have been obtained by (Kropff, 1988;  Kropff and 

Spitters, 1991; Gogoi et al 1996; Fofana, and 

Rauber, 2000; EL-Desoki, 2003 and Azmi, and 

Baki, 2006)  they found that the long term effects, 

such as the build-up highest rate of dry matter pro-

duction of total weeds was observed with the un-

weeded plots. 

 

2- Effect of weed competition on rice plant 

growth 

 

Data in Table (3) observed that plant height , 

dry weight of whole plant , panicle length , number 

of panicles/m2, and 1000-grain weight of rice plants 

at harvest were significantly affected by weed re-

moval treatments at harvest in both seasons. 

The treatments of weed free and weed removal 

periods significantly increased plant height, dry 

weight of whole plant, panicle length, number of 

panicles / m2, and 1000-grain weight than weed 

competition for the whole season (unweeded 

check) in both seasons. The highest results were 

produced by weed free treatments and weed
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Table 3. Effect of weed competition duration on some plant growth and yield components charac-

ters at harvest in direct seeded rice plants during 2007 and 2008 seasons 

 

                                                Characters 

 

 

Treatments 

Plant 

height 

(cm) 

Dry weight 

of whole 

plant (g)  

Panicle  

length  

(g) 

No. of 

panicles 

 /m2 

Weight of  

1000 grain 

(g) 

2007 2008 2007 2008 2007 2008 2007 2008 2007 2008 

1- Weed competition for the whole season 53.0 54.0 17.5 17.1 18.6 18.6 266.6 278.3 20.5 20.7 

2- Weed competition for 4 weeks from 

sowing 
62.3 63.6 26.0 25.9 20.6 20.6 305.3 308.0 23.2 22.9 

3- Weed competition for 6 weeks from 

sowing 
53.3 56.3 18.1 18.1 19.0 19.3 292.6 298.6 21.7 22.2 

4- Weed competition for 8 weeks from 

sowing 
53.0 54.6 17.9 17.6 19.0 19.0 290.6 289.3 21.4 21.6 

5- Weed competition for 10 weeks from 

sowing 
53.0 54.3 17.9 17.8 18.6 19.0 272.0 280.0 21.0 20.9 

6- Weed free for 4 weeks from sowing 58.6 57.6 22.9 22.6 19.3 19.3 301.3 305.3 22.3 22.6 

7- Weed free for 6 weeks from sowing 62.0 61.6 24.9 25.1 20.3 20.0 303.3 305.6 22.7 22.8 

8- Weed free for8 weeks from sowing 62.3 63.6 27.0 28.0 21.0 21.0 308.6 308.3 23.9 24.5 

9- Weed free for 10 weeks from sowing 62.6 64.3 27.1 28.1 21.6 21.0 312.0 312.0 25.2 24.9 

10- Weed free for the whole season 62.6 64.0 28.0 28.4 21.6 21.0 313.3 314.0 25.9 25.0 

F – Test ** ** ** ** ** ** ** ** ** ** 

L.S.D. at 5 % 3.00 3.16 3.54 2.58 2.65 2.13 11.27 14.25 1.29 0.91 

 

 

removal at 4 and 6 weeks from sowing, when 

compared with the other weed removal treatments 

as well as, weed competition for the whole season 

in both seasons. On the contrary, the lowest value 

in this respect in weed removal treatments at 8 and 

10 weeks from sowing as well as, weed competi-

tion for the whole season. Unweeded treatment 

reduced the lowest thicker of this trail. 

This may be due to that the competition affect-

ed crop growth and minimizing is the availability of 

nutrients, moisture and sunlight. The weed growth 

there will be one less unit of crop growth. Moreover 

it with the establishment of crop plants foliage, they 

will begin to shad the ground. This shading effect 

reduced the amount of light available for weed 

germination and development. Meanwhile, on the 

other side, weed competition during the whole crop 

life cycle caused reduction of growth characters on 

rice plants were recorded with height density of 

weeds. These results coincided with those ob-

tained by (Zimdahl, 1988; Fofana et al 1995; Ber-

ti et al 1996; Hamdan et al 1996; Fofana & 

Rauber, 2000 and EL-Desoki, 2003) recorded 

that the rice plants growth was affected by weed 

competition.  

3- Effect of weed competition on yield 

 

In both seasons, data presented in Table (4) 

showed that grain and straw yield per plant ob-

tained from weed free treatments and weed re-

moval at 4 and 6 weeks from sowing were signifi-

cantly higher than those obtained from the other 

weed removal treatments as well as, weed compe-

tition for the whole season in both seasons. Delay-

ing weed competition up to 8 and 10 weeks from 

sowing significantly decreased grain and straw 

yield per plant in both seasons as compared with 

those which remained weed free from harvest. 

Weed free treatments and weed removal at 4 and 

6 weeks from sowing surpassed other weed re-

moval treatments in grain and straw yield per plant. 

Unweeded treatment recorded the lowest thicker of 

this trial. 

With regard to grain and straw yield per feddan 

at harvest significant increase were detected by 

were increased significantly due to treatments of 

weed free and weed competition period in both 

seasons. The loss in grain and straw yield due to 

weed competition 2.26 to 2.30 ton/fed and 3.34 to 

3.38 ton/fed. respectively, in both seasons as 
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Table 4. Effect of weed competition duration on grain and straw yield per plant [g] and  grain and 

straw yield per feddan of  rice plants during 2007 and 2008 seasons 

 

                                                 Characters 

 

 

Treatments 

Grain yield 

(g) / plant 

Straw yield 

(g) / plant 

Grain yield 

(ton) / fed. 

Straw yield 

(ton) / fed. 

2007 2008 2007 2008 2007 2008 2007 2008 

1- Weed competition for the whole season 17.6 18.3 34.3 36.0 2.26 2.30 3.34 3.38 

2- Weed competition for 4 weeks from sowing 25.6 26.6 52.3 53.6 3.82 3.79 4.89 4.86 

3- Weed competition for 6 weeks from sowing 24.0 23.6 46.6 48.0 3.45 3.44 4.39 4.38 

4- Weed competition for 8 weeks from sowing 20.6 19.6 40.6 40.3 2.95 2..97 3.76 3.77 

5- Weed competition for 10 weeks from sowing 18.6 18.6 37.6 36.3 2.60 2.63 3.43 3.46 

6- Weed free for 4 weeks from sowing 24.0 24.3 49.3 48.6 3.52 3..52 4.41 4.41 

7- Weed free for 6 weeks from sowing 25.6 25.6 50.6 51.3 3.75 3.72 4.75 4.72 

8- Weed free for8 weeks from sowing 26.3 27.0 53.6 52.3 3.88 3.87 4.93 4.92 

9- Weed free for 10 weeks from sowing 28.6 28.0 56.6 58.0 4.16 4.16 5.31 5.31 

10- Weed free for the whole season 30.0 29.6 58.3 59.6 4.28 4. 03 5.43 5.42 

F – Test ** ** ** ** ** ** ** ** 

L.S.D. at 5 % 3.81 2.68 2.29 3.11 0.06 0.06 0.23 0.25 

 

 

 

compared with weed free treatments. This may be 

due to the effective competition of weeds with rice 

plants particularly in the early stage of rice growth. 

Removal of weed at 4 and 6 weeks from sowing 

produced grain yield ranged from 3.82 to 3.79 and 

3.45 to 3.44 ton/fed and straw yield ranged from 

4.89 to 4.86 and 4.39 to 4.38 ton/fed., respectively 

in both seasons. While, weed free treatments pro-

duced of grain yield ranged from 3.52 to 4.28 and 

3.52 to 4.27 ton/fed. as well as straw yield ranged 

from 4.41 to 5.43 and 4.41 to 5.42 ton/fed., respec-

tively in both seasons. These treatments signifi-

cantly produced the highest grain and straw yield 

per feddan compared with unweeded check in both 

seasons. The increase in yield and it’s components 

induced by weed removal treatments may be due 

to better control of annual weeds at the critical ear-

ly period, consequently the competition between 

plant and associated weeds was decreased giving 

good chance for growth and improve the filling of 

grains resulting heavier grains. These results are 

coincided with those recorded by (Smith, 1988; 

Berti, and Zanin, 1994; Sattin et al 1996; Jaime 

et al 1999; Ahmed, 2000; EL-Desoki, 2003 and 

Azmi & Baki, 2006).  

On the other hand, further delaying of weed 

removal accentuated the adverse effect of weeds 

and greatly reduced grain at 8 and 10 weeks from 

sowing ranged from 2.95 to 2.97 and 2.60 to 2.63 

ton/fed., and straw yield ranged from 3.76 to 3.77 

and 3.43 to 3.46 ton/fed., respectively in both sea-

sons as compared with weed free treatments. 

(Kropff & Spitters, 1991; Jaime et al 1999;  

Fofana & Rauber, 2000; EL-Desoki, 2003; Saad 

El-Din, 2003 and Azmi & Baki, 2006) reported 

that the reduction in grain and straw yields due to 

increase in reduction of competition was associat-

ed with a decrease in number of panicles per 

square meter and simultaneous increase in the dry 

matter production of weeds and increase in weed 

density.  

 

5- Effect of weed competition on critical period 

 

Figure (1) indicated that the critical influence of 

weeds started to appear on 4th and 6th weeks after 

sowing. Obviously, the more the delay of hand 

weeding was the lowest the yield. It can be con-

firmed that weed competition could seriously affect 

rice grain yield. Evidently, weed free maintenance 

for 4 to 6 weeks from sowing is required for good 

yield. 

The most important different between as com-

peted species was due to their capacity to inter-

cept the sunlight. So the crop would take a good 

chance to use sunlight lonely. Furthermore, if the 

weed were left to compete with rice more than 6 

weeks, the severity of competition will increase 
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Fig. 1 . Graphic presentation the critical period of weed competition / rice yield study 

 

 

because the depletion of nutrients from the soil by 

increased demands of both weeds and rice. These 

results are in harmony with those obtained by (EL-

Desoki, 2003; Azmi & Baki, 2006 and Roshdy, 

2006) found that the critical period  of  weed com-

petition in rice occurred during 20 to 60 days from 

sowing. While, (Naidu & Bhan, 1980; Pillaik, 

1981; Kolhe & Mittra, 1981; Wells & Cabradilla, 

1981 and Sahai et al 1983) they found that the 

critical weed competition occurs up to 4 – 9 weeks 

after sowing rice. While, Doll, (1994) found that the 

critical period is approximately centred on the first 

one-third of the crop growing cycle. 

Conclusion: It could be concluded that the criti-

cal period of weed competition in direct seeded 

rice among 4- 6 weeks from rice sowing, thus it's 

important to remove the weeds at this time for ob-

taining the maximum grain yield. 
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