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EC 50%

WG 60%

EC 36%

Hill et al., 1990

ISTA, 2009

LI-3100 LICOR

Mahajan et al., 2014



 

 

Table 1- Characteristics of rice genotypes studied in the experiment

)1-Grain yield (kg.ha Amylose content (%) Days to 50% floweringPlant height (cm)PedigreeGenotype No

350020.65 92.5 139.3 Native cultivar Hashemi 1 
350019.6 95 163.3 Native cultivar Abjiboji 2 

504018.385 110 Improved cultivar Tazeh Hasani 3 

542021.6 90 111.2 Improved cultivarGilaneh 4 

608023 104 106Improved cultivarShiroodi5 

521025.8 98 103.7 Improved cultivarSaleh 6 

499020 87.5 120.75 Line(Saleh/Hashemi) RI18430-1 7 

714020.6 87.5 114 Line (Saleh/Hashemi)RI18430-60 8 

447020.5 88.5 117.75 Line(Saleh/Hashemi)RI18430-72 9 

649019.95 84.5 119.92Line(Saleh/Hashemi) RI18430-77 10 

Mahajan et al., 2014

CI

Baghestani et al., 2006

Vmean i Vi

Wi

Wmean i

YL Zhao et al., 2006

YL%= 100 (1-(YCW/YCM))

YCM YCW

Mahajan et al., 2014



                                    

 

SAS

LSD

Ver. 

12

 

RI18430-77

RI18430-77

                                                 
1 Echinochloa crus-galli 
2 Scirpus maritimus 
 Cyperus difformis 

Jaya Suria et al., 2011

Bhurer et al., 2013

Table 2- Mean comparison of weed density (number m-2) in different genotypes (28 days after sowing) 

Total weeds (Grasses+Sedges) Sedges (Scirpus maritimus+Cyperus difformis) Grasses (Echinichloa crus-galli) Genotype 
427.66 124 303.67 Hashemi 
792.33 175.67 616.67 Abjiboji 

496 244 252 Tazeh Hasani 
712.67 223.33 489.34 Gilaneh 
671.67 128 543.67 Shiroodi 
695.67 251.67 444 Saleh 
780.67 200.33 580.33 RI18430-1 
775.33 183 592.33 RI18430-60 
656..67 200 556.67 RI18430-72 
885.33 211.67 673.67 RI18430-77 

7.07 3.71 4.39 LSD (0.05) 

 
 

 (Naylor, 1996)
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Zhao et al., 2006

RI18430-72

RI18430-72

RI18430-60

RI18430-72RI18430-77

 

g.m-2

Table 2- Mean comparison of weed biomass (g m-2) in different genotypes (28 days after sowing and flowering) 
Weed biomass

Flowering 28 days after sowing Genotype 
158.63 38.72Hashemi

212.63 81.73 Abjiboji

168.23 59.67 Tazeh Hasani

209.5 75.13Gilaneh

153.53 51.40 Shiroodi

203.34 79.37 Saleh

195.75 66.94 RI18430-1

201.4277.07 RI18430-60

167.71 59.59 RI18430-72

199.31 76.53 RI18430-77

2.731.29 LSD (0.05)



                                    

 

Table 4. Grain yield, panicle m-2, filled grain panicle-1 and relative yield loss in response to the interaction effect of weed management levels 
and genotype. 

 

 

 

Ekeleme et al., 

2009

Saito et al., 2010; Mahajan et al., 2014

Mahajan et al., 2014 

Relative yield loss (%)  )1-Filled grain (number panicle)2-Panicles (number m)1-Grain yield (kg.ha 
     Weed-free    WeedyWeed-free Weedy Weed-free Weedy Genotype 

-26.45 (73.55%)56.67 22 404.67 303 4722.1 1291.25Hashemi
-6.65(93.35%)59 12 298.67 117.323569.8 269 Abjiboji
-9.04 (90.96%) 46.67 11 385.33208.67 4507.2 447.94 Tazeh Hasani
-12.73(87.27%) 57.67 14 301.33 200 3335 452.8 Gilaneh
-15.36(84.64%) 50 23 621 286 6796.1 1101.6 Shiroodi
-12.65 (87.35%) 53 14 350.67 163.33 3293.5 441.9 Saleh

-9.8 (90.2%) 35.67 12 621.67 204 4070 433 RI18430-1
-23.04 (76.96%) 45 26484 228.33 4732.8 1131 RI18430-60
-5.90 (94.1%) 36 10 506 146 3808.5 260.6 RI18430-72
-7.9 (92.1%) 43 12 640.67 201.33 4959.7 437.3 RI18430-77

1.70 15.3999.46 368.19 LSD (0.05) 



 

 

Figure 1- Competitive index of different rice genotypes 

 

Ekeleme et al., 2007

Anwar et al., 2012
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RI18430-60

Saito et al., 2010

Sunyob et al., 2015

Mahajan et al., 2014

Sunyob et al., 2015

RI18430-77

RI18430-60
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al., 2006
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Mahajan et al., 2014Saito 

et al., 2010Zhao et al., 

2007

cm

Table 5- Leaf area index, height (cm), 1000- grain weight (g) and panicle sterility (%) in response to the interaction effect of 
weed management levels and genotype 

Panicle sterility 
(%)

1000-grain weight 
(g)Height (cm) 

LAI

Genotype 
Flowering Panicle initiation Tillering 

Weed 
free Weedy Weed 

free weedy Weed 
freeWeedy Weed 

free Weedy Weed 
free Weedy Weed 

free Weedy

88.67 86.41  31.13 27.7 119.33 92.33 2.54 0.97 1.48 0.72 0.87 0.48Hashemi
71.91 54.33 30.67 27.3 126.33 65 1.86 0.39 1.560.36 0.89 0.19 Abjiboji
79.97 66.67 36.43 30.7 116.33 65 1.97 0.55 1.040.38 0.54 0.25 Tazeh 

Hasani 86.31 65.80 28.17 23.13 93 77.67 1.26 0.33 0.90.22 0.48 0.16 Gilaneh
64.61 56.27 31.6 23.9 81.33 57 2.27 0.62 1.12 0.33 0.65 0.24 Shiroodi
52.88 59.83 25.6 27.47 86.67 60 2.22 0.49 1.23 0.42 0.78 0.26Saleh
69.83 58.89 27.8325.27 95 70 1.32 0.34 0.92 0.29 0.57 0.23 RI18430-1
91.84 85.67 30.97 27.43 109.33 85 1.24 0.49 0.84 0.36 0.34 0.16 RI18430-60
73.99 54.60 33.33 25.37 90.67 60 1.73 0.42 0.94 0.33 0.72 0.26 RI18430-72
72.52 58.89 26.3 25.9791.33 68 1.53 0.42 0.96 0.33 0.38 0.15 RI18430-77

12.06 4.92 9.23 0.03 0.02 0.03 LSD (0.05)

Table 6- Crop biomass and vigore score in response to the interaction effect of weed management levels and genotype 

Vigore score 
)2-Crop biomass (g.m 

Genotype Flowering Panicle initiation Tillering 
Weed free Weedy Weed free Weedy Weed free Weedy Weed free Weedy

8.83 6.33 158.22 59.45 80.43 33.48 56.28 14.54Hashemi
8.83 3.5 100.34 25.63 78.37 22.28 55.14 9.02 Abjiboji
8.5 3 193.78 54.73 71.88 22.8 47.68 8.67 Tazeh Hasani
5.7 3.33 90.24 16.53 70.93 4.96 17.61 2.55 Gilaneh
5.83 2.7 131.63 40.29 62.98 11.78 31.36 6.47 Shiroodi
6.7 3.33 100.77 32.31 80.31 14.41 27.44 7.2 Saleh
7.33 3.7 128.65 33.49 66.65 20.64 40.79 8.13 RI18430-1

9 5 98.18 31.39 80.55 20.81 38.36 6.08 RI18430-60
6.33 3.5 98.17 30.57 75.63 21.39 48.68 7.2RI18430-72
7.83 4.16 91.45 35.11 70.44 22.35 16.16 9.84RI18430-77
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Response of Landrace and Improved Genotypes of Rice to Weed Competition in 

Direct- Seeded System 

Abstract 

In order to evaluate the competitive ability of rice genotypes against weeds in direct seeding system and determination 
the traits that may confer such attributes, field experiment was conducted at Rice Research Institute of Iran in Rasht 
during 2016-17 cropping season. The experiment was laid out in a split plot based on randomized complete block 
design with three replications. The treatments included two levels of weed management (weedy (under natural weed 
flora) and weed-free) as the main plots and ten rice genotypes (Hashemi, Abjiboji, Tazeh Hasani, Gilaneh, Shiroodi, 
Saleh, RI18430-1, RI18430-60, RI18430-72, RI18430-77) as subplots. The results showed genotypic differences in 
competitive ability against weeds. Under weed- free conditions, grain yield varied from 3293.5 in Saleh to 6796.1 
kg.ha-1 in Shiroodi. Under weedy conditions, grain yield was also registered from 260.6 in breeding line RI18430-72 to 
1291.2 kg.ha-1 in Hashemi. The highest and lowest amounts of weed biomass at flowering were also observed in 
Abjiboji and shiroodi, respectively. Average yield loss due to weed competition ranged from 73.55 to 94.1% in different 
rice genotypes. The results also indicated a positive significant correlation between competitive ability and grain yield, 
so Hashemi, Shiroodi and the breeding line RI18430-60 having the highest competitive ability against weeds and also 
grain yield (the basis for direct selection under weedy condition) can be applied in integrated weed management 
programs to reduce herbicide use. The study revealed that early growth (vigor), leaf area index, crop biomass and height 
had significant positive correlation with competitive ability and hence, can be used as useful indirect selection criteria 
of genotypes with high competitive ability. 

Key words: Competitive ability, indirect selection, integrated weed management, relative yield loss. 
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