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A b s t r a c t   A r t i c l e  I n f o  

An experiment was carried out during kharif, 2013 at College Farm, Rajendranagar, 

Hyderabad. with three plant densities  (1 seedling hill-1, 3 seedlings hill-1, 5 seedlings 

hill-1) as factor  one and four age of seedlings (15 days old seedlings, 25 days old 

seedlings, 35 days old seedlings, 45 days old seedlings) as factor two in randomized 

block design, replicated thrice. Experimental results showed 5 seedlings hill-1 was found 

to be significant to get more productive tillers (288) and grain yield (5817 kg ha-1) over 

3 seedlings hill-1 and 1 seedling hill-1 due to more dry matter production (348, 793 and 

1296 g m-2 ) at panicle initiation, heading and physiological maturity stages and dry 
matter partitioning as stem, leaf and grain (300, 242 and 754 g m-2) at physiological 

maturity stage respectively over 3 seedlings hill-1 and 1 seedling hill-1. Among different 

age of seedlings significantly more productive tillers and grain yield was obtained with 

25 days old seedlings over 15, 30 and 45 days old seedlings with more dry matter at 

panicle initiation, heading and physiological maturity stages and dry matter partitioning 

as stem, leaf and grain (330, 261 and 824 g m-2) at physiological maturity. 
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Introduction 

 

In India, rice is grown in an area of 45.5 million ha, with 

a productivity of 2.13 t ha
-1
. India needs to produce 120 

million tons by 2025 as against 104.32 million tons to 

feed its one and a half billion plus population by then 

(RKMP, 2013). Rice is the most important staple food 

crop in Andhra Pradesh followed by maize. It is grown in 
all agro ecological zones from North coastal zone to high 

altitude and tribal zone.  In Andhra Pradesh, rice is 

mostly cultivated as irrigated eco-system under canals 
(52%), tube wells (19.31), tanks (16.2%), other wells 

(8.8%) and other sources of water (3.7%), with an 

average rice productivity of 3333 kg ha
-1

 compared to 

2001 kg ha
-1

 (India) and world average of 4112 kg ha
-1

 

(RKMP, 2013). Although the productivity of rice is 
higher than India but it is less than the world. The yield 

gap is due to the late onset of monsoon, uneven 

distribution of rainfall and late release of water into the 
canals. This lead to use of over aged seedlings from the 

nursery and transplanting of more number of seedlings 

hill
-1

. So it is necessary to use properly managed 

seedbeds with adequate nutrition and optimum seedling 
densities at appropriate age are important factors to get 

vigorous plant stands after transplanting. The 

productivity of cereals depends not only on the 
accumulation of dry matter, but also on effective 

partitioning of the dry matter to economically important 

plant parts. The yield of rice is the result of various 

processes, including canopy photosynthesis, conversion 
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of assimilates to biomass and partitioning of assimilates 

to grains (harvest index) (Jeng et al., 2006). So the 
optimum plant density plays an important role in 

determining the accumulation of biomass. Therefore, an 

experiment was carried out with an objective to study the 
effect of plant density and age of seedlings for enhancing 

partitioning of DM to get maximum grain yield. 

 

Materials and methods 

 

The experiment was carried out during kharif, 2013 at 

college farm, Acharya N G Ranga Agricultural 
university, Rajendranagar, Hyderabad situated at an 

altitude of 542.3 m above mean sea level at 17
o
19’ N 

latitude and 78
o
23’ E longitude. It is in the Southern 

Telangana agro-climatic zone of Andhra Pradesh. 
According to Troll’s climatic classification, it falls 

under semi-arid tropics (SAT). The soil of the 

experimental site was sandy loam in texture, alkaline in 
reaction, low in available nitrogen (210 kg N ha

-1
), 

medium in phosphorus (14.14 kg P ha
-1

) and high in 

available potassium (249.76 kg K ha
-1

). The experiment 
was laid out in randomized block design (factorial) with 

three plant densities (1 seedling hill
-1

, 3 seedlings hill
-1

 

and 5 seedlings hill
-1

) and four age of seedlings (15, 25, 

35 and 45 days old seedlings. Uniform fertilizer dose of 
150 kg ha

-1
 N, 60 kg ha

-1
 P and 4 kg ha

-1 
K was applied 

in the form of urea, di ammonium phosphate and 

muriate of potash, respectively at the time of puddling. 
Nitrogen was applied in three equal splits (planting, 20 

DAT and panicle primordial initiation). Other cultural 

operations and plant protection measures were followed 
as per the recommendations. During the crop period 

rainfall of 532.4 mm was received in 28 rainy days in 

2013 as against the decennial average of 518.2 mm 
received in 34 rainy days, for the corresponding period. 

Plant samples of rice were collected for dry matter 

estimation at panicle initiation, heading and 
physiological maturity stages from different treatments. 

Data were collected on grain yield.  Plants were 

threshed, grains were counted, weighed and the grain 

yield ha
-1

 was worked out. 
 

Results and discussion  

 
Significantly the highest dry matter m

-2
  was produced 

from 5 seedlings hill
-1 

(S3) at panicle initiation, heading 

and physiological maturity stages over 3 seedlings hill
-1 

(S2) and 1 seedling hill
-1 

(S1), which in turn recorded  the 
lowest dry matter m

-2
  at panicle initiation, heading and 

physiological maturity stages (Table 1). This might be 

due to more number of leaves which occupied the same 
land area and consequently trapped more light and CO2 

resulting in higher photosynthesis and producing more 

dry matter (Damodaran et al., 2012).   
 

Accumulation of higher dry matter was observed with 25 

days old seedlings (D2) at panicle initiation, heading and 

physiological maturity stages. However, it was 
significantly superior to 15 (D1), 35 (D3) and 45 days old 

seedlings (D4), in turn D4 recorded the lowest dry matter 

accumulation at panicle initiation, heading and 
physiological maturity stages (Table 1). These results 

substantiate the findings of Thiyagarajan et al. (2002) 

who noticed that the younger seedlings produced more 
tillers subsequently more dry matter.  

 
Table 1.  Dry matter (g m-2) production of rice under varied plant densities and age of seedlings. 

Treatments Panicle initiation Heading Physiological maturity 

Plant densities (S) 

S1 (1 seedling hill-1) 273c 707c 1177c 

S2 (3 seedlings hill
-1

) 332
b
 752

b
 1231

b
 

S3 (5 seedlings hill-1) 348a 793a 1296a 

SEm± 5.1 4.6 17.3 

CD (p=0.05) 15.0 13.5 50.9 

Age of seedlings (D)  

D1 (15 days old seedlings) 325b 794b 1321b 

D2 (25 days old seedlings) 354a 823a 1415a 

D3 (35 days old seedlings) 307c 768c 1230c 

D4 (45 days old seedlings) 284d 619d 974d 

SEm± 5.9 5.3 20.0 

CD (p=0.05) 17.4 15.6 58.7 

SEm± 10.2 9.2 34.7 

CD (p=0.05) NS NS NS 

Note: Means with the same letter are not significantly different. NS – Not significant. 
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Observations were also made on dry matter partitioning. 

At physiological maturity, total dry matter was 
partitioned into leaf, stem and grain. Significantly 

higher stem, leaf and grain  partitioning was found with 

5 seedlings hill
-1

 (S3) and was significantly superior to 3 
seedlings hill

-1
 (S2) and 1seedling hill

-1 
(S1), in turn S1 

recorded the lowest stem, leaf and grain partitioning. 

The dry matter partitioning to grain at physiological 

maturity was in the range of 58.1% to 58.4% with 
different plant densities. Among all the combinations, 

the highest category wise stem, leaf and grain 

partitioning was obtained in 25 days old seedlings (D2) 
and was significantly superior to 15 (D1), 35 (D3) and 

45 days old seedlings (D4), in turn D4 recorded the 

lowest stem, leaf and grain partitioning. The dry matter 

partitioning to grain at physiological maturity was in 

the range of 53.9% to 59.6% with different age of 
seedlings (Table 2).  

 

Plant densities and age of seedlings exerted significant 
influence on panicle bearing tillers. Significant decrease 

in panicles m
-2

 was observed, when the plant densities 

increased from 1 to 5 seedlings hill
-1

. The highest 

number of panicles was noticed at 5 seedling hill
-1 

(S3) 
and it was superior to 3 seedlings hill

-1
 (S2) and 1 

seedlings hill
-1 

(S1), in turn S3 recorded the lowest panicle 

weight.  This increased number of panicles might be due 
to better utilization of growth resources (Singh and 

Singh, 2009) and higher tiller production per unit area 

(Miller et al., 1991). 

 
Table 2. Dry matter (g m-2) partitioning at maturity stage of rice under varied plant densities and age of seedlings. 

Treatments Stem Leaf Grain Total dry matter 

Plant densities (S) 

S1 (1 seedling hill-1) 265c 224c 688c 1177c 

S2 (3 seedlings hill-1) 278b 233b 720b 1231b 

S3 (5 seedlings hill-1) 300a 242a 754a 1296a 

SEm± 4.0 2.5 10.5 17.3 

CD (p=0.05) 11.9 7.6 30.9 50.9 

Age of seedlings (D) 

D1 (15 days old seedlings) 296b 238b 787b 1321b 

D2 (25 days old seedlings) 330a 261a 824a 1415a 

D3 (35 days old seedlings) 260c 224c 746c 1230c 

D4 (45 days old seedlings) 239d 210d 525d 974d 

SEm± 4.6 3.0 12.2 20.0 

CD (p=0.05) 13.7 8.8 35.7 58.7 

Interaction (S X D) 

SEm± 8.1 5.1 21.0 34.7 

CD (p=0.05) NS NS NS NS 

Note: Means with the same letter are not significantly different. NS – Not significant. 

 

Significantly, the highest panicles m
-2

 was obtained with 

25 days old seedlings (D2) and was on par with 15 days 

old seedlings (D1), while these two were superior over 35 
days old seedlings (D3) and 45 days old seedlings (D4) as 

they recorded the lowest panicle number. Plant density 

and age of seedlings were found to influence grain yield 
significantly.  

 

Data on grain yield of rice revealed that, higher grain 

yield was obtained from 5 seedlings hill
-1 

(S3) and was 
significantly superior to 3 seedlings hill

-1
 (S2) and 1 

seedling hill
-1

 (S1), in turn S1 recorded the lowest grain 

yield (Table 3). This result is in agreement with the 

research results of Hasan et al. (2005) who reported the 

highest grain yield from 6 seedlings hill
-1
 and lowest 

grain yield from 2 seedlings hill
-1

.  
The per cent increase in grain yield with 5 seedlings hill

-1
 

over 1 (S1) and 3 (S2) seedlings hill
-1 

was 12.3% and 

5.6%, respectively. The increased grain yield of rice 
might be due to higher plant population, more leaf area 

index, more light interception and more number of 

effective tillers m
-2

 resulting in yield enhancement in 5 

seedlings hill
-1

 (Rasool et al., 2012).  
 

The grain yield of rice was declined with age of 

seedlings due to reduced dry matter accumulation and 
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productive tillers.  The highest grain yield was noticed in 

25 days old seedlings (D2), which was significantly 
superior to 15 (D1), 35 (D3) and 45 days old seedlings 

(D4). In turn the lowest grain yield was recorded from D4.  

The per cent increase in grain yield with 25 days old 

seedlings (D2) over 15 (D1), 35 (D3) and 45 days old 
seedlings (D4) was 8.6%, 15.9% and 84.9%, 

respectively.  
 

Table  3.  Grain yield and of rice under varied plant densities and age of seedlings. 

Treatments  Panicles m
-2

 Grain yield (kg ha
-1

) 

Plant densities (S)   

1 seedling hill 249c 5134c 

3 seedlings hill 266b 5457b 

5 seedlings hill 288a 5817a 

SEm± 3.0 95.4 

CD (p=0.05) 7.9 279.8 

Age of seedlings (D)  

15  days old seedlings 284b 6060b 

25  days old seedlings 296a 6583a 

35 days old seedlings 251c 5676c 

45 days old seedlings  240d 3559d 

SEm± 3.0 110.1 

CD (p=0.05) 9.0 323.1 

Interaction (S X D) 

SEm± 5.4 190.8  

CD (p=0.05) NS NS 

Note: Means with the same letter are not significantly different. NS – Not significant. 

 

The higher grain yield production in the younger 

seedlings of 25 days might be attributed to the vigorous 

and healthy growth, development of more productive 

tillers and leaves ensuring greater resource utilization as 
compared to old age seedlings (Pramanik and Bera, 

2013). The younger seedlings also aid to better 

phyllochron development and better tillering and thus, 
increase the final grain yield (Datta, 1980).  

 

Even though on par results observed in terms of panicle 

length, panicle weight, total spikelets per panicle and 
filled spikelets per panicle, the reduced yield in 15 days 

old seedlings over 25 days old seedlings was due to 

lesser effective tillers m
-2

. This might be due to the 
mortality of young (15 days old) seedlings right after 

transplanting was reported as a reason for the lower yield 

compared to 25 days old seedlings (Bagheri et al., 2011). 
 

Optimum plant density for higher DMP and grain yield 

would be 5 seedlings hill
-1

 and 25 days old seedlings 

produced higher DM and grain yield with highest 
partitioning towards panicle followed by stem and leaf.  
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