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Introduction 
 

Rice is the staple food crop of India providing 

major source of the food energy for more than 

half of the world population. It is grown in 

155 M ha area at global levels and around 45 

M ha area in India. India occupies first place 

in area of rice in the world and second 

position in production. Rice is grown in most 

of the states across the country under different 

agro techniques. Rice play a major role in 

Indian agriculture. It provides 43 % of total 

calories requirement for more than 70 % of 

population living in hilly and plain regions of 

the country Anonymous (2006). In India, rice 

is grown under various climatic condition and 

different techniques of crop production in 

hilly area of north east India to plain area of 

Punjab, Haryana, Rajasthan, Uttar Pradesh 

etc.  

 

The saying “Rice is life” is the most 

adoptable for country like India as rice crop 

has been playing a vital part to our national 

Among the various agro-techniques uprooting aged seedlings and ideal number of 

seedling/hill are the two supreme important agronomic practices for attainment the higher 

grain yield of rice, under both sufficient and limited resource conditions. Number of 

seedling per hill theatres a most important role in relative to maximise grain yield of rice 

and also for communal rice varieties. If fewer number of seedlings per hill is used, the 

probable yield cannot be realize, If extra seedlings is used it might not be cost effective. It 

becomes imperative therefore to find out the optimum number of seedlings required per 

hill for producing high number of panicles, number of effective tillers per hill at harvest, 

number of filled grains per panicle, optimum size and shape of grains and ultimately 

higher yield of high quality and quantity both. The suitable time of nursery preparation and 

transplanting of seedlings at early stage is most important to get good results from the crop 

and also the optimum number of seedlings according to status of soil and management 

practices is one of the non-monetary inputs for farmers especially in resource limited 

conditions. Such techniques of crop production not only adopted in developing countries 

but also in developed countries because it has been reported from across the globe about 

how much such techniques are important to increase agricultural production along with 

cost effective, environment friendly and conserve natural resource too. 
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food security. Rice productivity and 

production will be needed to increase 

accordingly increasing food demand and 

population. The introduction and cultivation 

of fertilizer responsive and dwarf varieties 

cause the increased food grain production in 

past 70
th

 century known as „Green 

Revolution‟. But now a days those techniques 

are no longer suitable to increase in potential 

yield and productivity in both area and time 

dimension under changing climate scenario 

and their yield is at plateau. So, we need 

another techniques of crop production those 

are environmentally sound, cost effective and 

requires low inputs such as number of 

seedlings per hill and age of transplanting 

seedlings. Because such techniques are cost 

effective i.e. farmers can easily adopt without 

changing in input requirement. What we have 

to do is to change in transplanting time and 

number of transplanted seedlings without 

interfering in other management and cultural 

practices. This techniques is most famous 

because if we suggest farmers to use hygienic 

techniques some of them may be but not all 

because of limited resources and credit 

problems as well as other factors like climate, 

topography and input use supply and plant 

management factors.  

 

Effect of age of seedling on the growth and 

yield of rice 

 

Effect of age of seedling 

 

Rajendran and Ganesa (2014) found that the 

effect of age of seedlings at transplanting is 

considered for influencing grain yield in 

water scarce rice production system, primarily 

by laying the foundation for determining the 

number of panicle at harvest. Seedling age at 

transplanting is an important factor for 

uniform stand of rice and its growth and yield. 

Further Naidu et al., (2013) reported that in 

combination of four different ages of 

seedlings (8, 12, 16 and 20 days old) and four 

planting pattern (20x20 cm, 25x25 cm, 30x30 

cm and 35x35 cm) on rice. Transplanting of 

12 days old seedling resulted in highest plant 

height, grain yield, grain protein and NPK 

uptake. Ali et al., (2013) further observed the 

effect of seedlings age on tillering behaviour, 

growth dynamics, yield and yield contributing 

characters of BRRI dhan 28 and found that 15 

days old seedlings provided greater ability to 

tiller production, dry matter accumulation and 

more leaf area, more effective tiller/hill, filled 

grains/panicle,1000 grain weight and finally 

grain yield and observed that 30 day old 

seedlings when transplanted at a spacing of 20 

cm x15 cm. from 7 August to 7 September 

gave more number of tiller/ m2, panicles/ m2 

and grains / panicle which resulted in higher 

grain yield. Thus, fine rice basmati PNR and 

Basmati –D were most suitable to obtain 

higher grain yield when planted within 17-21 

August (Mannan et al.,2009).(El-rewainy et 

al.,2007) also observed that the transplanting 

of youngest seedling (25 days old) produced 

highest significant value of leaf area (cm
2
) 

and total dry weight (g/ hill) as well as grain 

and most of its component of both cultivars 

(Sakha 101and sakha 102), while the 30 days 

old seedling gives the tallest plant. Further 

explained that planting of four weeks old 

seedlings recorded higher number of ripened 

grains than five and six week old seedlings 

during kharif season (Sahoo and Rout, 2004). 

Rajesh and Thanunathan (2003) observed that 

planting of 40 days old seedling with 2 

seedlings/ hill at a spacing of 20x15cm was 

optimum in increasing the yield of 

Kambanchamba rice. The effect of seedling 

age and number of seedling/ hill on rice 

growth and yield. The results revealed that 

seedling of 25- to- 35 days old produced 

significantly higher number of tillers and 

productive tiller/hill, paddy and straw yields 

compared with 55-days old seedlings. In 

another experiment also the transplanting of 2 

and 3 seedlings/hill of 35 days old gave more 

promising results (Ashraf et al., 1999) and 
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Further reported that transplanting of 35-days 

old seedlings with 4-5 or 6-7 seedlings/hill of 

medium duration were gave significantly the 

highest grain yield than 25- or 45-day old 

seedlings (Channabasappa et al., (1997). 

 

Effect of number of seedling/hill on growth 

and yield of rice 

 

Effect of number of seedlings on growth 

characters 

 

Chauhan (2005) reported that transplanting of 

3 seedlings per hill recorded maximum plant 

height (97.83 cm) and dry matter 

accumulation per hill (19.08g) as compared to 

1 and 2 seedlings per hill. Also found that 

plant height did not influenced significantly 

due to number of seedlings (1 and 2 seedlings 

per hill) in rice hybrid „III you 98‟ under 

agro-ecological situations of China(Zhang et 

al.,2004).Pariyani and Naik (2004) reported 

from Jabalpur, planting of 1 or 2seedlings per 

hill did not showed significant difference on 

plant height with rice hybrids „PA 6201‟ and 

„PAC 801‟.Nayak et al., (2003) laid down an 

experiment at Bhubaneshwar on hybrid rice 

„PA 6201‟ and revealed that total tillers, 

effective tillers per hill, leaf area index and 

dry matter accumulation per clump were 

significantly more with planted 2 seedlings 

per hill than planted with 1 seedlings per hill. 

Plant height recorded significantly more with 

1 seedling per hill than the 2 seedlings per 

hill. Dongarwar et al., (2002) studied the 

response of number of seedlings per hill on 

hybrid rice „Sahyadri‟ and observe that 

transplanting of 1 seedling per hill was at par 

with transplanting of 2 seedlings per hill in 

respect of plant height and total tillers per m
2
. 

Verma et al., (2002) carried out an 

investigation at Raipur on hybrid rice „PA 

6201‟ and stated that crop planted with 3 

seedlings per hill produced higher number of 

productive tillers than those planted with 1 or 

2 seedlings per hill. Molla (2001) conducted a 

field experiment at West Bengal with rice 

hybrids „PA 6201‟ and „CNRH 3‟, revealed 

that 2 seedlings per hill produced significantly 

higher number of tillers per m2 as compared 

to 1 seedlings per hill. Shrirame et al., (2000) 

found that 2 seedlings per hill gave 

significantly higher number of tillers per hill 

than 1 and 3 seedlings per hill. Plant height 

and leaf area index were not affected 

significantly by number of seedlings per hill. 

Channabasappa et al., (1998) reported from 

Karnataka that plant height was not affected 

significantly due to varying number of 

seedlings per hill but the tallest plants were 

recorded with 4-5 seedlings per hill as 

compared to 2-3 and 6-7 seedlings per hill. 

Srivatav and Tripathi (1998) a field 

experiment was conducted at Raipur with rice 

hybrid „PA 6201‟ and cv. „R 320-300‟ and 

revealed that crop transplanted with 2 

seedlings per hill recorded significantly more 

effective tillers per m2 (316) as compared to 

transplanted with 1 (308) and 3 seedlings per 

hill (309). 

 

Banik et al., (1997) reported that among the 

different number of seedlings per hill, 4 

seedlings per hill recorded maximum plant 

height, dry matter production and number of 

tillers per hill and leaf area index than 2, 6 

and 8 seedlings per hill. Srinivasulu (1997) 

conducted a field experiment with two 

hybrids „APHR 1‟ and „APHR 2‟ and one cv. 

„Chaitanya‟ at Bapatla and concluded that the 

crop transplanted with 2 seedlings per hill 

produced significantly higher productive 

tillers per m2 (292) than the crop transplanted 

with 1 seedling per hill. Gupta (1996) found 

that transplanting of 1 seedling per hill 

significantly increased plant height, than the 

higher number of seedlings per hill. Cai et al., 

(1991) found that the tiller number also 

increased with increased in seedlings number 

from 1 to 3 per hill. Shah et al., (1991) from a 

field experiment with cv „K 39‟ using 3, 4, 5 

and 6 seedlings per hill found that plant 
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height increased with decreased seedlings per 

hill, on the other hand they were also found 

that tiller number increased with increased 

number of seedlings per hill from 3 to 6. 

 

Zhang and Hung (1990) reported from China, 

that there was significant increase in the plant 

height due to increase in number of seedlings 

from 1 to 5 per hill. 5 seedlings per hill 

recorded significantly more plant height (84.4 

cm) than the 1 seedling per hill (79.0cm), 2 

seedlings per hill (82.2cm), 3 seedlings per 

hill (81.8 cm) and 4 seedlings (80.4cm) per 

hill. Budhar et al., (1989) observed that there 

was no significant difference in plant height 

with 2 or 4 seedlings per hill. Das et al., 

(1988) observed that increasing the number of 

seedlings per hill increased growth characters 

like plant height, dry matter production per 

hill, leaf area index and functional leaves per 

hill with 5 seedlings per hill and also Siddhu 

et al., (1988) found that rice crop transplanted 

with 2 seedlings per hill produced higher 

number of tillers per hill, number of leaves 

per hill and dry matter production per m2 as 

compared to 1 seedling per hill. Shah et al., 

(1987) number of seedlings per hill markedly 

influenced the plant height of rice cv. „K 39‟. 

3 seedlings per hill recorded more height 

(95.6 cm) than 6 seedlings per hill (92.6cm). 

Baird et al., (1985) also reported that tillers 

density increased significantly with increasing 

seedling rate and established plant stand 

throughout the growing season. Reddy and 

Mitra (1984) observed that tiller number per 

m2 decreased with more than 2 seedlings per 

hill when planted.  

 

Effect of number of seedlings per hill on 

yield and yield contributing characters 

 

Thawait et al., (2014) observed that 

transplanting of 2-3 seedling/hill in the 

spacing of 25 cm x 25 cm recorded 

significantly highest plant height (129.64), 

number of tillers (15.70 tillers/hill), dry 

matter accumulation (102.65 g/hill) and yield 

attributing characters along with highest grain 

yield (38.20 q/ha) and straw yield 

(77.91q/ha). Further Ehsanullah et al., (2012) 

observed the effect of seedlings density per 

hill have a strong influence on rice growth 

and grain yield due to competitive effects 

both on the vegetative and reproductive 

development. Panicle length, number of 

branches per panicle and kernels per panicle 

remained unaffected at varying levels of rice 

seedlings per hill. 2, 3 and 4 seedlings/hill 

resulted in maximum rice kernel yield and 

harvest index due to enhanced number of 

panicle bearing tillers and 1000- kernel 

weight. Ahmad and Hasanuzzaman (2012) 

observed that the highest grain yield (497 

g/m2) were observed in the treatment having 

combination of two seedling/hill. Roshan et 

al., (2011) observed that the highest grain 

yield (4073.38 kg/ ha) was obtained from 

plant spacing 15 x 15 cm and number of 5 

seedling/ hill as compare to the other plant 

spacing like 20x20 cm, 25x25cm and 1, 3, 7 

number of seedling / hill. 

 

Naser et al., (2011) conducted experiments 

with three plant spacing (15 x 15 cm: 20 x 

20cm: 25 x 25cm) and four different 

seedlings/hill (1 seedling/hill: 3 seedlings/hill: 

5 seedlings/hill: 7 seedlings/hill) during 2008 

in Iran. The result revealed that higher grain 

yield with 3921.67 kg/ha was obtained from 

transplanting of 5 seedlings/hill. 

Hasanuzzman et al., (2009) the results 

revealed that both the plant spacing and no. of 

seedlings/hill showed a significant effect on 

the tillering and dry matter yield of 

transplanted rice. At all the growth stages 

wider row spacing (25 cm x 20 cm) and 

higher number of seedlings/ hill (3 and 4) 

showed maximum tillering. Islam et al., 

(2008) observed the effect of nitrogen (N) and 

number of seedlings/hill on the yield and 

yield component of transplanted aman rice cv. 

BRRI dhan 33. Transplanting of three 
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seedlings/hill was the best in respect of plant 

height, tiller/ hill, effective tillers/ hill, grains/ 

panicle and grain yield (4.07 t/ha). Safdar et 

al., (2008) observed that maximum plant 

height (172.1cm), grains/ panicle (119.3), 

1000 grain weight (21.58) and paddy yield 

(3.95 t/ ha) were highest in 16thJuly 

transplanting date. Chauhan (2005) a field 

investigation carried out at C.S.A.U.A&T., 

Kanpur and found that crop planted with 3 

seedlings per hill produced higher panicle 

length (23.02 cm), number rachilae per 

panicles (10.36), weight per panicle (2.76g) 

number of grains per panicle (108.74) and 

grain yield (45.65 q/ha) than that planted with 

1 and 2 seedlings per hill. 

 

Pariyani and Naik (2004) a field trial 

conducted at Jabalpur on rice hybrids „PA 

6201‟, „PHB 71‟ and „PAC 801‟ and reported 

that planting of 1 or 2 seedlings per hill did 

not showed significant variations in yield 

attributes and yield. However, „PHB 71‟ gave 

20.6 and 10.3 per cent higher grain yield over 

„PA 6201‟ and „PAC 801‟, respectively. 

Zhang et al., (2004) worked on hybrid rice 

„III You 98‟ at China and found that crop 

planted with 2 seedlings per hill recorded 

significantly higher grain yield over the 1 

seedling per hill, but differences in panicle 

length and 1000-grain weight were non-

significant. They were also reported that crop 

transplanted of plant density 281300 hills per 

hectare with 2 seedlings per hill or plant 

density 365800 hills per hectare with 1 

seedling per hill for obtaining yield more than 

10.0 tonnes per hectare and further Nayak et 

al., (2003) carried out a field investigation at 

Bubaneshwar during Kharif 1999 and 2000 

on hybrid rice „PA 6201‟ and revealed that 

grain and straw yield were significantly more 

under 2 seedlings per hill than planting of 1 

seedling per hill. The increase in grain yield 

was 6.7 and 9.7 per cent and in straw yield 

was 6.0 and 9.5 per cent during the 1999 and 

2000, respectively. However, fertile spikelets 

per ear and 1000-grain weight did not showed 

significant difference due to number of 

seedlings per hill during both the year. Rao 

and Moorthy (2003) reported from Cuttack 

(Orissa) that planting of 1 seedling per hill 

was good as compared to 2 seedlings per hill 

in term of grain yield indicating the scope to 

reduce the seed rate. 

 

Dongarwar et al., (2002) carried out a field 

investigation at Agricultural Research Station, 

Bhandara on rice hybrid „Sahyadrii‟ and 

noticed that length of panicle, 1000-grain 

weight, grain and straw yield did not 

significantly differ due to transplanting of 1 or 

2 seedlings per hill. However, 1 seedling per 

hill recorded numerically higher length of 

panicle (33.0 cm), grain 31.32 (q/ha) and 

straw yield (47.40 g/ha) than the 2 seedlings 

per hill. Obulamma and Reddeppa (2002) a 

field trial was conducted on rice hybris 

„DRRH 1‟ and „APHR 2‟ at southern agro 

climatic zone of Andhra Pradesh and revealed 

that crop planted with 1 seedling per hill 

recorded significantly higher grain yield than 

planted with 2 and 3 seedlings per hill. Verma 

et al., (2002). the results of field experiment 

conducted at Raipur on rice hybrid „PA 6201‟ 

at Raipur during Kharif 1999 indicated that 

crop planted with 3 seedlings per hill 

produced higher grain yield and harvest index 

than those planted with 1 and 2 seedlings per 

hill. Molla (2001) conducted an experiment at 

West Bengal and observed that 2 seedlings 

per hill produced significantly more higher 

number of panicles per m2 and grain yield as 

compared to 1 seedling per hill with rice 

hybrids „PA 6201‟, „CNRH 3‟ and high 

yielding variety „IET 4786‟. Shrirame et al., 

(2000) reported that 2 seedlings per hill gave 

significantly higher grain and straw yield than 

1 and 3 seedlings per hill. However, 1 

seedling per hill gave significantly higher 

harvest index than that with 2 and 3 seedlings 

per hill. Jati (1999) reported that number of 

seedlings per hill had no significant effect on 
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panicle length and harvest index in rice 

hybrids „PA 6201‟ and „NPH 4507‟. 

However, 1 seedling per hill recorded 

numerically higher length of panicle (32.2 

cm) and harvest index (44.2. %) than 2 

seedlings per hill. 

 

Rao et al., (1999) worked at Bangalore and 

found that seedling densities (1 or 2 seedlings 

per hill) had no effect on grain yield in hybrid 

rice. Rajarathinam and Balasubramaniyan 

(1999) worked on hybrid rice „CORH 2‟ at 

Madurai, Tamil Nadu and found that 1 or 2 

seedlings per hill did not effect grain yield 

significantly. Srinivasulu (1999b) worked at 

Baptla, Andhra Pradesh and concluded that 

significantly higher grain yield (6.11 t/ha) 

with 2 seedlings per hill than 1 seedling per 

hill in rice hybrids „APHR 1‟ „APHR 2‟ and 

local check „Chaitanya‟. Reddy and Mitra 

(1984) found that yield of rice was decreased 

when transplanted more than 2 seedlings per 

hill. Channabasappa et al., (1998) studied the 

response of late transplanted rice to number of 

seedlings at Karnataka and concluded that 

under late planting condition rice yield 

increased with increase in number of 

seedlings per hill. Rice transplanted with 4-5 

or 6-7 seedling per hill produced higher grain 

yield than transplanted with 2-3 seedlings per 

hill further increase in number of seedlings 

beyond 4-5 had no significant effect on grain 

yield. 

 

Prasad et al., (1998) carried out field 

investigation at New Delhi with rice cv. „Pusa 

834‟ and „Pusa HR3‟ and noticed that crop 

planted with 3 seedlings per hill produced 

higher grain yield (5.6 t/ha) as compared to 

planted with 2 seedlings per hill (3.5 

t/ha).Srivastav and Tripathi (1998) studied the 

response of rice hybrid „PA 6201‟ and cv. „R 

320-300‟ to number of seedlings at Raipur 

during Kharif 1995. They were reported that 

crop transplanted with 2 seedlings per hill 

gave significantly higher grain yield (6.57 

t/ha) as compare to crop transplanted with 1 

(6.24 t/ha) and 3 seedlings per hill (6.28 t/ha). 

Banik et al., (1997) reported that rice 

transplanted with 4 seedlings per hill 

produced grain yield of 42.16 quintal per 

hectare, which was 3.23, 4.49 and 19.91 per 

cent more than the grain yield obtained with 

2, 6 and 8 seedlings per hill, respectively. 

CRRI (1997) the field trials was conducted 

during Kharif 1997 with two rice hybrids at 

10 locations and revealed that 2 seedlings per 

hill recorded significantly higher grain yield 

than 1 seedling per hill at all locations (DRR, 

1997). Experiment conducted at CRRI, 

Cuttack with hybrid rice „VRH 2‟ revealed 

that there was no significant difference in 

grain yield due to transplanting of 1 to 3 

seedlings per hill. Srinivash (1997) reported 

that 2 seedlings per hill recorded significantly 

higher grain yield than the 1 seedling per hill 

with hybrid rice. Srinivasulu (1997) recorded 

equal number of filled grains per panicle 

(116) in hybrids „APHR 1‟, „APHR 2‟ and cv. 

„Chaitanya, raised with 1 and 2 seedlings per 

hill but 1 seedling per hill resulted in 

numerically higher test weight (21.39 g) than 

2 seedlings per hill. Gupta (1996) reported 

that rice crop planted with 4 seedlings per hill 

recorded significantly higher length of 

panicle, grains per panicle and 1000-grain 

weight over the 2 and 6 seedlings per hill, the 

4 seedlings per hill also recorded significantly 

higher grain yield (36.25 g/ha) over the 2 and 

6 seedlings per hill, 4 seedlings per hill led to 

14.4 and 23.5 per cent higher grain yield than 

the 2 and 6 seedlings per hill, respectively. 

Bali et al., (1995) worked at Jammu & 

Kashmir and found that number of grains per 

panicle, 1000-grain weight and straw yield 

were significantly higher with 3 seedlings per 

hill. However, grain yield did not 

significantly influenced due to 3 and 6 

seedlings per hill but found an increase of 

17.1 and 13.4 per cent over the 9 seedlings 

per hill, respectively. Yield differences were 

not significant (DRR, 1996). Chaudhury 
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(1991), recorded significantly higher panicle 

length (28.98 cm) and number of fertile grains 

(90.77) with planting of 2 seedlings per hill as 

compared to planting of 4 and 6 seedlings per 

hill in cv. „Rambha‟. Shah et al., (1991) 

studied the effect of number of seedlings (3, 

4, 5 and 6 seedlings per hill) on rice cv. „K 

39‟ and revealed that 1000-grain weight and 

number of panicle per plant were highest with 

3 seedlings per hill whereas grain yield was 

highest with transplanted 5 seedlings per hill. 

Zhang and Hung (1990) reported from China, 

that there was significant decrease in number 

of panicles per plant, length of panicle, fertile 

spikelets per panicle and 1000-grain weight 

due to increase in number of seedlings per hill 

from 2 to 5.Chandrakar and Chandravanshi 

(1988) transplanted 2 or 4 seedlings per hill 

gave higher yield of grain. Sawa et al., (1988) 

noticed that rice transplanted with 2 seedlings 

per hill produced maximum grain yield than 

transplanted with 1 seedlings per hill. Sidhhu 

et al., (1988) conducted a field experiment at 

P.A.U., Ludhiana and found that rice 

transplanted with 2 seedlings per hill 

produced maximum grain yield (10.6 t/ha) 

than the 1 seedlings per hill. Pandey et al., 

(1987) reported that rice transplanted with 1, 

2, 3 and 4 seedlings per hill gave grain yield 

of 3.78, 5.09, 5.00 and 4.94 tonnes per 

hectare, respectively. Raghuvansi et al., 

(1986) reported that there was no significant 

differences in yield with transplanted 3 or 5 

seedlings per hill. 

 

From the results of various experiments on 

effect of age of seedling and number of 

seedlings per hill on growth and yield of rice 

has been shown that transplanting of 15 days 

old seedling and 2 seedlings per hill had 

significant impact on the grain yield with 

higher monetary return compared to others. 

This treatment not only gave higher grain 

yield but also had higher by net return and 

cost: benefit ratio. Because the younger 

seedlings have the capacity to early 

establishment and start growing at a faster 

rate due to higher root development leads to 

more nutrient uptake and weeds suppression 

ability in comparison to aged seedlings. 
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