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Abstract  
This experiment was carried out in two fields in two 
areas in 2010. One of the fields was located at Neka 
town with 5 meter s above sea level and other one 
was at sari city with 905 meters above sea level. 
Weeds treatment (control and without control) was 
chosen as main factor and nitrogen treatment (0, 23, 
46, 69, 92 kg h-1) as sub-factor. Results showed that 
bending moment 3rd and 4th inter-nodes at Neka 
town area (15.56 and 8.74 %) was more than sari 
city area respectively. With weeds control increased 
grain yield (40.73 %) because of less inter-specific 
competition and increase panicle length.  Maximum 
grain yield was obtained for nitrogen treatment (69 
and 92 kg h-1) because of increase in panicle length. 
Bending moment 3rd and 4th inter-nodes (28.32 and 
22.61 %) increased in nitrogen treatment (92 kg h-1) 
over control because of increase in plant height, 
stem length, 3rd and 4th inter-nodes length and 3rd 
and 4th inter-nodes diameter. Minimum and 
maximum height, number and weeds dry weight 
were for control and nitrogen treatment (92 kg h-1) 
respectively. Weeds control treatment and nitrogen 
treatments (69 and 92 kg h-1) were best treatments 
because of increase in grain yield. 

Keywords: Grain yield, Location, Nitrogen, Rice, 
Weed. 

1. Introduction 
Early weeding isn’t necessary because there is no 
competition between weeds and rice [1]. With 
progress of the growing season weeds make 
maximum damage to the plant [2]. All weeds 
remove before seedling transplanting, so there is no 
competition between weeds and rice in 
transplanting stage because there are few weeds 
and abundance of nutritional resources [3]. In 
tillering time crop growth is impaired with increasing 
of weeds and despite its not significant decrease of 
yield but if weeds don’t control it can significantly 

decrease yield [4]. Weed interference with plant is 
important in tillering time and a good management 
Gives priority to weeding and weeds control [5]. 
Rice yield strongly decrease with delay in weeds 
control 15 to 25 days after transplanting in rice field 
and decrease of rice yield are 30 to 40 % in 
transplanting seedling and 70 to 80 % in directly 
sowing because of weeds competition [6]. 
Estorninos et al. (2005) found that number of tiller 
decreased from 20 to 48 % with increase of weeds 
density from 25 to 51 plants per m2 [7]. Nitrogen is 
important factor of growth limitation and lack of that 
caused decrease yield in each stage [8]. Nitrogen 
application in middle of growth stages increase 
grain yield, nitrogen absorption and nitrogen use 
efficiency [9]. No nitrogen application in tillering time 
caused to decrease plant height and increased 
panicle number per m2 and in heading cause to 
decrease 1000-seed weight, bending moment and s 
panicle number per m2 [10]. Samdaliri et al. (2011) 
stated that use of nitrogen (50 %) in planting time 
increase tiller number per m2 and use of one third 
nitrogen in heading time increase percentage of 
filled spikelet per panicle, also maximum grain yield 
was obtained with use of equal amount nitrogen in 
planting time, tillering time, panicle initiation and 
heading time [11]. Singh et al. (2002) were shown 
that with use of nitrogen (120 kg h-1) in three times 
(planting time, middle of tillering and panicle 
initiation) with equal amount increased panicle 
number per m2, spikelet number, percentage of 
filled spikelet and 1000-seed weight [12].  Belder et 
al. (2005) considered use of different levels nitrogen 
and the results showed grain yield increased with 
increasing nitrogen amount [13]. The purpose of this 
experiment was  consider effects of weeds control 
and without control, nitrogen function on weeds, 
characteristics related to lodging and rice grain yield. 

2. Materials and Methods 
In order to consider effects of weeds control and 
without control, nitrogen function on weeds, 



eeJJBBiioo  Electronic  Journal of Biology, 2013, Vol. 9(4):77-83 

ISSN 1860-3122 - 78 - 

characteristics related to lodging and rice (Oryza 
sativa) grain yield in two areas, an experiment was 
carried out in 2010 in two fields one was located at 
Neka town geographically situated at 36°, 41' N 
latitude and 52°, 3' E longitude at an altitude of 5 m 
above mean sea level and the other one was 

located at Sari city geographically situated at 36°, 7' 
N latitude and 53°, 55' E longitude at an altitude of 
905 m above mean sea level. The soils of fields 
were clay-loam. The results of soil analyses are 
shown in Table 1 and the weather conditions in 
growth season are shown in Table 2.  

 
Table 1. Physical and chemical properties of soil before planting at two region in 2010. 

Location Soil texture K  
(ppm) 

P  
(ppm) 

N  
(%) 

OM  
(%) pH EC 

(µmohs/cm) 
Depth 
(cm) 

Neka area Loam Clay 140 8 0.18 1.8 7.3 0.22 0.30 
Sari area Loam 165 13 0.21 2.1 7.1 0.18 0-30 

        
Table 2. Weather conditions in rice growing period at two region in 2010. 

Variable April May June July August September 
Neka Sari Neka Sari Neka Sari Neka Sari Neka Sari Neka Sari 

Minimum tem. 14 12 16 14 18 18.3 29 25 26 24 28 26 
Maximum tem. 17 16 15 22 34 34 35 32 36 36 36 35 
Evaporation(mm) 85 72 110 96 170 180 140 140 225 210 205 196 
Precipitation(mm) 19 32 23 28 22 24 24 28 9 18 29 25 

 
The experimental work was started in April 2010. 
Seeds of rice var. Sang Tarom were procured from 
Rice Research Institute, Amol, Mazandaran, Iran. 
This experiment was done as split plot in 
randomized complete blocks design based 3 
replications. Weeds treatment was chosen as main 
factor (control and without control) and nitrogen 
application as sub-factor (0, 23, 46, 69 and 92 kg h-

1). The field was ploughed with tractor drawn disc 
plough followed by a through harrowing to break the 
clods. The field was properly levelled and 5 × 2 m 
size plots were earmarked with raised bunds all 
around to minimize the moment of watering and 
nitrogen. Channels were laid to facilitate irrigation to 
plots individually and each replication had 10 plots. 
Before transplanting phosphorous and potassium 
(111 and 46 kg h-1) were scattered respectively. 
When rice seedlings were of 20 to 25 cm in height 
and 4 weeks old; they were uprooted and 
transplanted to experimental plots with 25 seedlings 
per m-2. Nitrogen application and weeds control 
were done by design map. All operations like plant 
illnesses controlling and pests controlling were done 
during the growth process with chemical 
components. During the growth time, following 
characteristics was measured randomly from each 
plot. Plant height and stem length were measured 
from 12 hills in middle of each plot. Panicle length 
and flag leaf length were measured in the middle of 
each plot. Grain yield was harvested from 4 M² from 
the middle of the plot with 14 % humidity. Inter-
nodes number and length of 3rd and 4th inter-nodes 
were numbered from 12 hills in middle of each plot. 
Diameters of 3rd and 4th inter-nodes (mm) were 
measured by Caliper from 12 stems in 4 hills per 
plot [14].  Bending moment of 3rd and 4th inter-nodes 
was measured from 12 stems in 4 hills per plot. 
Bending moment of 4th inter-node (g cm) = length 
of the plant from the lowest node of 4th inter-node 
up to the panicle × the wet weight of the same part 
[14]. Data analyzed by MSTAT-C statistical software 

and Averages comparison were calculated by 
Duncan’s multiple range tests in a 5% probability 
level. 

3. Results 
3.1 Crop parameters 
Plant height had significant effect under weeds 
treatment, nitrogen amounts and interaction weeds 
× nitrogen in 1% probability level (Table 3). Plant 
height increased 23.33 % by weeds control and 
plant height was obtained (121.30 and 149.60 cm) 
for weeds without control treatment and control 
treatment respectively. Also plant height increased 
by nitrogen application (28.74 %), so minimum plant 
height (118.30 cm) was observed for control (0 kg h-

1 nitrogen) and maximum of that (152.30 cm) was 
for (92 kg h-1) nitrogen treatment (Table 4).  

According to Table 3, stem length had significant 
effect under weeds treatment, nitrogen amounts and 
interaction weeds × nitrogen in 1% probability level 
(Table 3). Stem length increased 21.16 % by weeds 
control and stem length was obtained (100.20 and 
121.40 cm) for weeds without control treatment and 
control treatment respectively. Also stem length 
increased by nitrogen application (27.11 %), so that 
minimum stem length (98.42 cm) was observed for 
control (0 kg h-1 nitrogen) and maximum of that 
(125.10 cm) was for (92 kg h-1) nitrogen treatment 
(Table 4).  

Panicle length had significant effect under weeds 
treatment, nitrogen amounts in 1 % probability level 
and interaction weeds × nitrogen in 5 % probability 
level (Table 3). Panicle length (20.57 and 28.20 cm) 
was for weeds without control treatment and weeds 
control treatment respectively and panicle length 
increased 37.09 % by weeds control treatment. 
Minimum panicle length (19.33 cm) was observed 
for control (0 kg h-1 nitrogen) and maximum of that 
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(29.25 cm) was for (69 kg h-1) nitrogen treatment (Table 4). 
 

Table 3. Mean square of morphological characteristics of rice in weeds and nitrogen treatments. 

S.O.V. DF Plant  
height 

Stem 
length 

Panicle 
length 

Third inter-node 
length 

Fourth inter-node 
length 

Region (A) 1 510.4 504.6 0.4 0.6 29.4 
Weeds (B) 1 12013.4** 6741.6** 874.0** 273.1* 45.1* 
A × B 1 370.0 336.1 0.2 1.7 6.68 
Error 8 533.9 316.3 30.7 69.1 11.4 
Nitrogen (C) 4 2002.4** 1167.2** 183.6** 100.3** 58.9** 
A × C 4 18.5 28.2 2.0 4.23 2.9 
B × C 4 220.9** 147.0** 10.0* 1.9 4.4 
A × B × C 4 36.1 29.1 0.9 1.2 8.5 
Error 32 29.4 36.9 2.8 5.6 3.5 
C.V. (%) - 4.01 5.48 6.88 8.52 8.37 

ns, *, ** respectively non significant and significant in 5 % and 1 % probability level. 
 

Table 4. Mean comparison on morphological characteristics of rice in weeds and nitrogen treatments. 

Treatment Plant  
height (cm) 

Stem 
length 
(cm) 

Panicle 
length 
(cm) 

Third inter-node 
length (cm) 

Fourth inter-
node length 

(cm) 
Region      
Neka 132.5 a 107.9 a 24.3 a 27.8 a 23.0 a 
Sari 138.4 a 113.7 a 24.5 a 28.0 a 21.6 a 
Weeds      
Non control 121.3 b 100.2 b 20.6 b 25.7 b 21.4 b 
Control 149.6 a 121.4 a 28.2 a 30.0 a 23.2 a 
Nitrogen rates      
Control 118.3 d 98.4 d 19.3 d 23.5 c 19.6 d 
23 kg ha-1 128.3 c 105.8 c 22.4 c 27.0 b 20.8 cd 
46 kg ha-1 139.2 b 113.4 b 23.8 c 27.9 b 22.3 bc 
69 kg ha-1 141.3 b 111.3 b 29.3 a 30.2 a 23.7 ab 
92 kg ha-1 152.3 a 125.1 a 27.2 b 30.8 a 25.2 a 

There are no significant differences between same letters of each column. 
 
 Length of 3rd inter-node had significant effect under 
weeds treatment in 5 % probability level and under 
nitrogen amounts in 1 % probability level (Table 3). 
Length of 3rd inter-node increased 16.60 % by 
weeds control treatment that they were 25.73 and 
30.00 cm for without weeds control and weeds 
control treatments respectively. Also length of 3rd 
inter-node increased 30.85 % by nitrogen 
application.  Length of 3rd inter-node 23.50, 27.00, 
27.92, 30.17 and 30.75 cm was obtained by 
nitrogen application 0, 23, 46, 69 and 92 kg h-1 
respectively (Table 4).  

Length of 4th inter-node had significant effect 
under weeds treatment and interaction planting area 
× weeds × nitrogen in 5 % probability level and 
under nitrogen amounts in 1 % probability level 
(Table 3). Length of 4th inter-node was 21.43 and 
23.17 cm for without weeds control and weeds 
control treatments respectively. Also length of 4th 
inter-node increased 28.55 % by nitrogen 
application. Length of 4th inter-node 19.58, 20.83, 
22.25, 23.67 and 25.17 cm was obtained by 
nitrogen application 0, 23, 46, 69 and 92 kg h-1 
respectively (Table 4).  
Diameter of 3rd inter-node had significant effect 
under nitrogen amounts and interaction weeds × 
nitrogen in 1 % probability level (Table 5). Diameter 
of 3rd inter-node increased 23.08 % with nitrogen 
application (92 kg h-1) compare to control (0 kg h-1 

nitrogen). Diameter of 3rd inter-node 3.90, 4.20, 4.27, 
4.53 and 4.80 mm was obtained by nitrogen 
application 0, 23, 46, 69 and 92 kg h-1 respectively 
(Table 6).    

Diameter of 4th inter-node had significant effect 
under weeds, nitrogen in 1 % probability level and 
interaction weeds × nitrogen in 5 % probability level 
(Table 5). Diameter of 4th inter-node increased 
11.24 % with weeds control compare to weeds 
without control treatment. Diameter of 4th inter-node 
increased 13.99 % with nitrogen application (92 kg 
h-1) compare to control (0 kg h-1 nitrogen) (Table 6).  

Bending moment of 3rd inter-node had significant 
effect under planting area, weeds, nitrogen in 1 % 
probability level and interaction weeds × nitrogen in 
5 % probability level (Table 5). Bending moment of 
3rd inter-node in Neka town area (3058.60 g cm) 
was more than Sari city area (2646.60 g cm). 
Bending moment of 3rd inter-node in weeds without 
control treatment (2687.90 g cm) was less than 
weeds control treatment (3017.30 g cm) because of 
being lower 3rd and 4th inter-nodes , flag leaf length, 
panicle, stem, plant height and reduce diameter 4th 
inter-node. Bending moment of 3rd inter-node 
increased 28.32 % with nitrogen application (92 kg 
h-1) compare to control (0 kg h-1 nitrogen). Bending 
moment of 3rd inter-node 2528, 2669, 2807, 3017 
and 3244 g cm was obtained by nitrogen application 
0, 23, 46, 69 and 92 kg h-1 respectively (Table 6).   



eeJJBBiioo  Electronic  Journal of Biology, 2013, Vol. 9(4):77-83 

ISSN 1860-3122 - 80 - 

 
Table 5. Mean square of inter-nodes diameters, bending moment and grain yield in weeds and nitrogen treatments. 

S.O.V. DF 
Third inter-

node 
diameter 

Fourth inter-
node 

diameter 
Third inter-node 
bending moment 

Fourth inter-node 
bending moment 

Grain  
yield 

Region (A) 1 0.6 0.96 2545336.1** 1822132.2* 0.6 
Weeds (B) 1 5.9 5.52** 1627565.4** 1696801.7 212415.0** 
A × B 1 0.001 0.001 7348.3 1120666.7 1325.4 
Error 8 1.7 0.49 120458.0 516313.7 2644.6 
Nitrogen (C) 4 1.4** 0.95** 964378.1** 132627.3** 34281.8** 
A × C 4 0.02 0.02 2708.6 1525.5 385.1 
B × C 4 0.2** 0.05* 48099.1* 35201.8 2771.5** 
A × B × C 4 0.02 0.01 9112.1 17209.3 402.9 
Error 32 0.01 0.02 16654.5 23812.1 643.3 
C.V. (%) - 2.77 2.19 4.52 3.71 7.21 

ns, *, ** respectively non significant and significant in 5 % and 1 % probability level. 
 
Table 6. Mean comparison of inter-nodes diameters, bending moment and grain yield in weeds and nitrogen treatments. 

Treatment Third inter-node 
diameter (mm) 

Fourth inter-
node diameter 

(mm) 

Third inter-node 
bending moment 

(g.cm) 

Fourth inter-node 
bending moment 

(g.cm) 
Grain yield 

(g.m2) 

Region      
Neka 4.4 a 5.8 a 3058.6 a 4337.2 a 351.8 a 
Sari 4.2 a 5.5 a 2646.6 b 3988.7 b 351.6 a 
Weeds      
Non control 4.0 a 5.3 b 2687.9 b 3994.8 a 292.2 b 
Control 4.7 a 5.9 a 3017.3 a 4331.1 a 411.2 a 
Nitrogen 
rates 

     

Control 3.9 d 5.3 e 2528.0 e 3773.0 e 281.7 d 
23 kg ha-1 4.2 c 5.5 d 2669.0 d 3947.0 d 316.3 c 
46 kg ha-1 4.3 c 5.6 c 2807.0 c 4138.0 c 355.8 b 
69 kg ha-1 4.5 b 5.8 b 3017.0 b 4332.0 b 409.7 a 
92 kg ha-1 4.8 a 6.0 a 3244.0 a 4626.0 a 395.2 a 

There are no significant differences between same letters of each column 
 
Bending moment of 4th inter-node had significant 
effect under planting area in 5 % probability level 
and nitrogen amount in 5 % probability level (Table 
5). Bending moment of 4th inter-node in Neka town 
area (4337.20 g cm) was more than Sari city area 
(3988.70 g cm). Bending moment of 4th inter-node 
increased 22.61 % with nitrogen application (92 kg 
h-1) compare to control (0 kg h-1 nitrogen), so that 
bending moment of 4th inter-node 3773, 3947, 4138, 
4332 and 4626 g cm was obtained by nitrogen 
application 0, 23, 46, 69 and 92 kg h-1 respectively 
(Table 6). 

Grain yield had significant effect under weeds 
treatment, nitrogen amounts and interaction weeds 
× nitrogen in 5 % probability level (Table 5). Grain 
yield by weeds control treatment (411.20 g m2) 
increased 40.73 % because of panicle length 
increase and decrease in lodging characteristic 
compare to weeds without control (292.20 g m2). 
Minimum grain yield (281.70 g m2) was noted for 
control (0 kg h1 nitrogen) because of reduce in 
panicle length and maximum of that (409.70 g m2) 
was for 69 kg h1 nitrogen (Table 6). 

Interaction showed that the maximum panicle 
length (34.17 cm) was conducted for interaction 
weeds control × nitrogen (69 kg h-1) and minimum of 
that (16.83 cm) was for interaction weeds without 

control × control (without nitrogen application). The 
most stem length (140.30 cm) was conducted for 
interaction weeds control × nitrogen (92 kg h-1) and 
minimum of that (93.00 cm) was for interaction 
weeds without control × control (without nitrogen 
application). The maximum plant height (171.50 cm) 
was conducted for interaction weeds control × 
nitrogen (92 kg h-1) and minimum of that (110.80 cm) 
was for interaction weeds without control × control 
(without nitrogen application). The most inter-node 
length (28.33 cm) was noted for interaction Sari city 
area × weeds control × nitrogen (92 kg h-1) and 
minimum of that (17.67 cm) was for interaction Neka 
town × weeds without control × control (0 kg h-1 
nitrogen) (Table 7). The maximum diameter of 4th 
inter-node (6.42 mm) was noted for interaction 
weeds control × nitrogen (92 kg h-1) and minimum of 
that (5.05 mm) was for interaction weeds without 
control × (control) 0 kg h-1 nitrogen. Maximum 
diameter of 3rd inter-node (5.23 mm) was noted for 
interaction weeds control × nitrogen (92 kg h-1) and 
minimum of that (3.73 mm) was for interaction 
weeds without control × (control) 0 kg h-1 nitrogen.  
The maximum bending moment of 3rd inter-node 
(3180 g cm) was noted for interaction weeds without 
control × nitrogen (92 kg h-1) and minimum of that 
(2319 g cm) was for interaction weeds without 
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control × (control) 0 kg h-1 nitrogen.  Maximum grain 
yield (489.70 g cm) was noted for interaction weeds 
control × nitrogen (69 kg h-1) and minimum of that 

(242.00 g cm) was for interaction weeds without 
control × (control) 0 kg h-1 nitrogen (Table 7). 

 
Table 7. Interaction of weeds and nitrogen on morphological characteristics related to lodging in rice. 

Interaction 
Plant  

height  
(cm) 

Stem 
length  
(cm) 

Panicle 
length  
(cm) 

Third inter-
node 

diameter 
(mm) 

Fourth inter-
node 

diameter 
(mm) 

Third inter-node 
bending 

moment (g.cm) 

Grain  
yield  
(g.m2) 

W1N1 110.8 f 93.0 h 16.4 h 3.7 g 5.1 i 2319 e 242.0 e 
W1N2 114.5 f 95.5 gh 19.0 g 4.0 ef 5.3 h 2451 e 263.2 e 
W1N3 122.2 e 102.7 efg 19.5 g 3.9 f 5.3 gh 2616 d 298.5 d 
W1N4 126.0 e 100.0 fgh 24.3 de 4.1 e 5.5 fg 2873 bc 329.7 d 
W1N5 133.0 d 109.8 de 23.2 ef 4.4 d 5.6 de 3180 a 327.7 d 
W2N1 125.7 e 103.8 ef 21.8 f 4.1 e 5.5 ef 2736 cd 321.3 d 
W2N2 142.0 c 116.0 cd 25.8 d 4.4 d 5.7 d 2886 bc 369.3 c 
W2N3 152.2 b 124.2 b 28.0 c 4.6 c 5.9 c 2997 b 413.0 b 
W2N4 156.7 b 122.5 bc 34.2 a 5.0 b 6.1 b 3161 a 489.7 a 
W2N5 171.5 a 140.3 a 31.2 b 5.2 a 6.4 a 3307 a 462.7 a 

There are no significant differences between same letters of each column. 
 

3.2 Weeds investigated characteristics: 
Weeds were indentified in rice field, the most 
important and main weeds were barnyard grass 
(Echinochloa crus-galli L.) and Rice flat sedge 
(Cyperus iria L.) because those were higher and 
more than the others and occupied widely 
ecological nich. Weeds height had significant effect 
under planting area in 5 % probability level and 
nitrogen in 1 % probability level (Table 8). Weeds 
height in Sari area (67.4 cm) was more than Neka 
area (39.8 cm). Weeds height by 92 kg h1 nitrogen 
treatment (69.67 cm) increased 30.92 % compare to 
control (0 kg h1) 30.17 cm (Table 9). Weeds number 

per m2 had significant effect under nitrogen 
treatment in 1 % probability level (Table 8). 
Maximum (47.17) and minimum (15.17) of weeds 
number were noted for 92 kg h1 nitrogen and control 
treatment (0 kg h1 nitrogen) respectively (Table 9).  
Weeds dry matter per m2 had significant effect 
under planting area in 5 % probability level and 
nitrogen in 1 % probability level (Table 10). Weeds 
dry matter per m2 in Sari area (252.10g m2) was 
more than Neka area (113.70 g m2). Maximum 
weeds dry matter (239.00 g m2) was observed for 
92 kg h1 nitrogen and minimum of that (121.70 g m2) 
was for control (0 kg h1 nitrogen) (Table 9) .  

 
Table 8. Mean square of weeds characteristics under effect of nitrogen amounts at two areas. 

S.O.V DF Weeds height Weeds density Weeds dry weight 
Replication 2 354.9 559.6 3129.6 
Region (A) 1 5713.2* 326.7 143520.8* 
Error 2 2882.1 249.6 21229.7 
Nitrogen (B) 4 1504.2** 859.2** 12435.1** 
A × B 4 30.3 25.2 246.4 
Error 16 82.3 54.5 306.0 
C.V. (%) - 16.92 22.57 9.56 

ns, *, ** respectively non significant and significant in 5 % and 1 % probability level. 
 

 
Table 9. Mean comparison of weeds characteristics under effect of nitrogen amounts at two areas. 

Treatment Weeds height (cm) Weeds density (per m2) Weeds dry weight (g) 
Region    
Neka 39.8 b 29.4 a 113.7 b 
Sari 67.4 a 36.0 a 252.1 a 
Nitrogen rates    
Control 30.2 c 15.2 d 121.7 d 
23 kg ha-1 47.8 b 27.2 c 154.5 c 
46 kg ha-1 54.0 b 34.5 bc 196.2 b 
69 kg ha-1 66.3 a 39.5 ab 203.2 b 
92 kg ha-1 69.7 a 47.2 a 239.0 a 

There are no significant differences between same letters of each column. 
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4 Discussions and Conclusions  
Islam et al. (2003) have seen plant height was 76.5 
cm when there was no competition between rice 
and weeds but in 112 plants per m2 barnyard grass 
decreased 42.9 % plant height [15], this results 
were supported by [16]. Asghari (2002) stated that 
plant height increased by weeds control and less 
nutritional competition [17]. Sadati and Fallah (1995) 
stated that plant height had significant different in 
tillering time by nitrogen contributing in 1 % 
probability level [18]. 

Panicle length (17.21 %) increased by weeds 
control. Panicle length in transplanting rice and 
direct sowing rice effects in grain yield by more 
transfer of photosynthetic material [21]. Sadati and 
Fallah (1995) found that panicle length had 
significant different in tillering time by nitrogen 
contributing in 1 % probability level [18]. Inter-node 
length decreased by nitrogen application less than 
40 kg h-1 [21]. Lengths of 3rd and 4th inter-nodes are 
more important as morphological characteristics 
because most of rice lodging happens in two inter-
nodes [15]. 

Yoshida (1981) stated that Inter-node length 
decreased by nitrogen application less than 40 kg h-

1 [21]. Lengths of 3rd and 4th inter-nodes are more 
important as morphological characteristics because 
most of rice lodging happens in two inter-nodes, on 
the other hand lengths of 3rd and 4th inter-nodes had 
positive correlation with lodging index [15].  
Rice grain yield decreased with barnyard grass 
competition because it reduced fertile tiller number, 
spikelet number per panicle and 1000-seed weight 
[16]. Grain yield decreased 25 % by weeds 
competition [22]. Reduce of dry matter gathering 
was for competition between rice and weeds for 
nutrition sources and light [23]. Researchers 
reported reduce of dry matter gathering by 
competition conditions [8, 16, 24]. Grain yield 
increased by more nitrogen application [23]. Grain 
yield strongly decreased by delay in weeds control 
in rice filed and reduce of grain yield was 30 to 40 % 
for transplanting rice and 70 to 80 % in seedling 
direct planting [6]. Grain yield increased by 
contributing 120kg h1 nitrogen in same amount and 
three stages (before transplanting, tillering time and 
panicle initiation) [12]. Between nitrogen 
contributing treatments had no significant different 
[25] that it is inconsistent with our results.  

Barnyard grass is so important between rice 
weeds because of similarity in genetically, 
morphological and phenotype [26]. Also barnyard 
grass had C4 Photosynthetic pathway and more 
carbon exchanging capacity compare to rice (C3), 
so it had more efficient in water absorption and 
nitrogen [27]. 

There is no competition between rice and weeds 
in early growth stage and weeding is not necessary 

[1]. Weeds had the most damage in crops when it 
reached to sources limitation time [2].  
Natural process of rice growth was disturbed by 
increase of weeds seed germination and occupied 
within the row space [4]. 

Inter-specific competition decreased by weeds 
control between weeds and rice consequently rice 
plant had proper nutrition and enough space for 
optimal growth, so grain yield increased 40.73 % by 
weeds control compare to weeds without control. 
Bending moment 3rd and 4th inter-nodes increased 
for four reasons: increase of plant height, stem 
length, 4th inter-node length, 3rd and 4th inter-nodes 
diameters with 92 kg h1 nitrogen application. 
Maximum and minimum of weeds height, weeds 
number and weeds dry matter were observed by 92 
kg h1 nitrogen and control (0 kg h1 nitrogen) 
respectively. 
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