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ABSTRACT 

A field experiment was conducted at Kanpur during Kharif seasons of 

2005 and 2006, to find out the effect of hybrid rice ‘PHB 71’ to 3 dates of 

planting (15 July, 30 July and 14 August), 4 plant geometry (15 × 15cm, 20 

× 15cm, 25 × 15cm and 30 × 15 cm) and 2 seedling rates (1  and 2 seedlings 

hill-1). Hybrid rice planted on 15 July recorded significantly more grain yield 

(62.82 q ha-1), which declined by 7.6 and 20.6% due to 15 and 30 days delay 

in planting, respectively. Planting the crop with a closer plant geometry of 

15 × 15 cm produced significantly highest grain yield (59.18 q ha-1) than 

wider plant geometry of 20 × 15 cm, 25 × 15 cm and 30 × 15 cm. Planting of 

2 seedlings hill-1 was beneficial with yield advantage of 8.2% over 1 

seedling hill-1.  
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INTRODUCTION 

 

Hybrid vigour in rice can be profitably used to increase its productivity by 

14-18% over the available best varieties in India (Siddiq, 1993). Inherited 

yield potentials of the rice hybrids, however, it can be realized by providing 

suitable agronomic package to the crop. The growth habits of hybrid plants 

are distinct from those of inbred varieties particularly during early growth 

stages owing to hybrid vigour. Time of planting and plant density per unit 

area are the important factors influencing yield of the crop. So, there are 

chances that the available information on dates of planting, plant geometry 

and seedlings rate for inbred varieties may or may not be suitable for rice 

hybrids. Therefore, an investigation in this direction was carried out.  

 

MATERIALS AND METHODS 

 

A field experiment was conducted during the rainy seasons of 2005 

and 2006 at Student’s Instructional Farm, Chandra Shekhar Azad University 

of Agriculture and Technology, Kanpur. The soil was sandy loam in texture 

having 7.6 pH, 0.50% organic carbon, 0.048% total N and available P2O5 

and K2O of 18.25 and 370 kg ha-1, respectively. Twenty four treatment 



combinations of 3 dates of planting (15 July, 30 July and 14 August), 4 plant 

geometry (15 × 15 cm, 20 × 15 cm, 25 × 15 cm and 30 × 15 cm) and 2 

seedlings rate (1 and 2 seedlings hill-1) were tested in three replicated split 

plot design assigning dates of planting and plant geometry in main plots and 

number of seedlings in sub plots. Twenty two days old seedlings of hybrid 

rice ‘PHB 71’ were transplanted on each date using uniform dose of 180 kg 

N, 80 kg P2O5 and 60 kg K2O per ha-1 along with 30 kg zinc sulphate ha-1.  

The half dose of N and entire dose of P, K and Zn were applied at the time 

of transplanting and rest of N was given in 2 equal splits, at tillering and 

panicle initiation stages during both the years.  

 

RESULTS AND DISCUSSION 

Dates of planting 

Hybrids rice planted on 15 July recorded significantly maximum 

panicle bearing shoots, total tillers and productive tillers m-2, plant height, 

leaf area index (LAI) and dry matter accumulation hill-1 (Table 1). Panicle 

length, filled grains panicle-1, grains weight panicle-1 and 1000-grain weight 

were also significantly more on 15 July planting (Table 2). There was a 

progressive decline in all the growth and yield attributing characters due to 

delayed planting on 30 July and 14 August. 30 days delay in planting from 

15 July decreased plant height, panicle bearing shoots, total tillers, 



productive tillers, LAI and dry matter accumulation by 15.3, 17.6, 17.1, 

20.9, 14.3 and 20.1%, respectively. Corresponding reductions were 2.3% in 

panicle-1 length, 17.5% in filled grains number, 11.7% in grains weight  

panicle and 1.9% in 1000-grain weight. Effect of dates of planting on growth 

and yield attributing characters was reflected on grain and straw yields. 

Early planting on 15 July produced more grain and straw yields (Table 2). A 

fortnight and one-month delay in planting from 15 July reduced grain yield 

by 7.6 and 20.6% and straw yield by 7.1 and 18.6%, respectively. Late 

planting might have exposed the crop to relatively more adverse conditions 

in terms of water stagnation at the tillering phase and low temperature at the 

reproductive phase which might have pulled down the yield as compared to 

earlier planting. The results confirm the findings of Kumar et al. (1994) 

Pandey et al. (2001) and Nayak et al. (2003).  

 

Plant geometry 

Different plant geometry had marked influence on almost all growth 

and yield attributing characters except panicle length, which remained 

unaffected due to different plant geometry. Hybrid rice planted at closer 

plant geometry of 15 × 15 cm recorded more all the growth and yield 

attributing characters except plant height, grains weight panicle-1 and 1000-



grain weight which was highest at 20× 15 cm plant geometry. Closer plant 

geometry of 15 × 15 cm registered significantly more grain and straw yield 

than the wider plant geometry which was mainly due to higher plant 

population and number of panicles m-2. The results are accordance with the 

findings of Padmaja and Reddy (1998) and Rajarathinam and 

Balasubramaniyan (1999).  

 

Number of Seedlings 

 Growth and yield attributing characters responded differently to 

number of seedlings hill-1. All the growth and yield attributing characters 

except filled grains panicle-1 were significantly more with planting of 2 

seedlings hill-1. However, number of filled grains panicle-1 remained 

unaffected by 1 or 2 seedlings. Grain and straw yields were significantly 

more with planting of 2 seedlings hill-1 by 4.9 and 4.3% than planting with 1 

seedlings hill-1, respectively. Significantly more total and productive tillers 

m-2 under planting 2 seedlings hill-1, contributed to more grain yield than 

planting of 1 seedling hill-1. The results confirm those of Srinivasulu et al. 

(1999), who reported superiority of planting 2 seedlings hill-1 over 1 

seedling hill-1.  
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Table 1: Effect of dates of planting, plant geometry and number of 

seedlings on growth characters of hybrid rice (pooled data of 

2 years) 

Treatments 

Plant 
height at 
harvest 

(cm) 

Panicle 
bearing 

shoots m-2 

Total 
tillers m-2 

Productive 
tillers m-2 

LAI at 
maximum 
tillering 

stage 

Dry matter 
accumulation  

hill-1 at 
harvest (g) 

Dates of planting  

15 July  105.77 294.30 317.59 246.86 3.77 34.36 

30 July  98.51 274.42 297.77 227.05 3.44 30.83 

14 August 89.53 242.47 263.08 195.22 3.23 27.44 

CD (P = 0.05) 0.55 10.29 8.91 2.45 0.05 0.44 

Plant geometry (cm × cm) 

15 × 15  97.03 326.87 341.50 260.38 3.77 31.96 

20 × 15  98.49 283.04 306.44 233.13 3.58 31.69 

25 × 15  97.68 248.20 275.47 208.46 3.37 30.42 

30 × 15  97.61 223.47 247.86 190.19 3.18 29.44 

CD (P=0.05) 0.64 11.89 10.29 2.83 0.06 0.51 

Seedlings hill-1       

1 97.07 251.16 286.79 219.55 3.40 29.20 

2 98.80 289.63 298.83 226.54 3.55 32.55 

CD (P = 0.05) 0.77 9.08 7.45 2.91 0.04 0.52 

 



Table 2: Effect of dates planting, plant geometry and number of 

seedlings on yield attributing characters and yield of hybrid 

rice (pooled data of 2 years)  

 

Treatments 
Panicle 
length  
(cm) 

Filled 
grains 

panicle-1 

Grains 
weight 

panicle-1 

1000-grain 
weight (g) 

Grain yield 
(q ha-1) 

Straw yield 
(q ha-1) 

Dates of planting  

15 July  26.63 202.33 3.07 22.07 62.82 83.45 

30 July  26.39 193.27 2.89 21.75 59.36 77.46 

14 August 26.03 166.86 2.71 21.65 49.86 67.91 

CD (P = 0.05) 0.10 1.22 0.02 0.04 0.95 1.33 

Plant geometry (cm × cm) 

15 × 15  26.41 189.59 2.94 21.82 59.18 78.99 

20 × 15  26.35 188.63 2.95 21.93 57.45 77.00 

25 × 15  26.30 186.80 2.88 21.78 56.54 75.91 

30 × 15  26.27 184.96 2.81 21.76 54.36 73.27 

CD (P=0.05) N.S. 1.41 0.02 0.05 1.09 1.54 

Seedlings hill-1       

1 26.08 187.03 2.85 21.74 55.51 74.64 

2 26.58 187.96 2.93 21.91 58.25 77.91 

CD (P = 0.05) 0.09 N.S. 0.02 0.06 1.16 1.32 

 


