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Abstract 

Over aged rice seedlings may have shorter period for vegetative growth which produce 

fewer sources for supply into the sink. Rice yield is reduced by transplanting aged 

seedlings under conventional transplanting during Boro season. A field experiment was 

conducted during the dry (Boro) season of 2013-14 at the research farm of Bangladesh 

Rice Research Institute, Gazipur. Changes in plant growth and physiological parameters 

of three rice varieties viz., BRRI dhan28, BRRI dhan29 and BRRI dhan45 were 

evaluated under conventional transplanting with 3 seedling age of 40, 60 and 80-day-old 

and double transplanting with 80 (40+40)-day-old tillers. The experiment was conducted 

in RCB design with 3 replications. Total dry matter production, flowering duration and 

panicles per unit area were significantly higher in BRRI dhan29 than other two tested 

varieties which resulted in significantly higher grain yield. Irrespective of varieties 

tillering rate was high in double transplanting than conventional planting with different 

seedling age at earlier crop stages, while productive tiller per unit area was significantly 

higher in conventional transplanting using 40-day-old seedlings at later stage. 

Conventional transplanting using 40-day-old seedlings had significantly higher dry 

matter, panicles per unit area and grains per panicle than double transplanting and other 

conventional transplanting treatments which resulted in significantly higher grain yield. 

On the contrary, double transplanting had significantly higher dry matter and panicles per 

unit area which contributed to higher grain yield over 80-day-old conventional nursery 

seedling. Double transplanting of Boro rice is an alternative option of late planted Boro 

rice either to reduce the yield loss or to keep it at a minimum level. 

Key words: Rice, conventional transplanting, double transplanting, growth   

characters and yield 

Introduction 

Double transplanting has been practiced for Boro rice 

cultivation in riverside lands of some Asian countries- 

India, Bangladesh and Nepal since long time back 

(Roy et al., 2007). It involves growing of seedling in 

the nursery of about 40 days followed by transplanting 

in an intermediate field with closer spacing of 10 × 10 

cm using 10-12 seedlings hill
-1

. After 40 days, tillers 

from the intermediate field are splitted and 

transplanted in the main field (Khan et al., 2004; Das, 

2006; Routray, 2006). During Aman season, heavy 

rains after transplanting and even crop establishment 

causes flash floods leading to death of rice seedlings in 

main field. To avoid crop failure from submergence a 

system of double transplanting is an option. In the 

northern part of Bangladesh, a large proportion of land 

is medium and low-lying which are subjected to the 

risk of flooding from heavy rains during the month of 

August and September. Consecutive days of heavy 

rains after the crop establishment causes flash floods 

leading to death of seedlings and additional costs for 

re-transplanting. In response to this environmental 

problem, in some parts of eastern India, Nepal and 

Bangladesh farmers practice a system of double 

transplanting of rice, locally known as Bolon to avoid 

crop failure from submergence in Aman season rice 

(Akter et al., 2008). It can also be practiced in Boro 

season when harvesting of standing crop is delayed. 

There is a transition period in between two rice crops 

viz., T aman and Boro in medium high land. Short 

duration high value rabi crops like potato, mustard, 

edible poded pea can be fitted in this transition period 

in some areas of Bangladesh (Elahi et al., 2001; Khan 

et al., 2004). Khatun et al. (2003) reported that 

inclusion of potato in wet-dry transition period 

between T. Aman and Boro increased the rice 

equivalent yield (REY) of T. Aman- Boro- Fallow 

cropping pattern. By cultivating potato or other rabi 

crops after T. Aman harvest often delays 

transplantation of Boro rice which may increase the 

possibility of using older seedlings. Moreover, our 

framers are not very much conscious about seedling 

age and often transplant older seedlings in their main 

field that causes a considerable yield reduction. Potato 

harvesting after T. Aman rice takes about 90 days that 

may delay Boro transplanting till February, which 

ultimately reduce Boro yield drastically (Roy et al., 

2007). Grain yield and growth duration gradually 

decreased with the advancement of planting dates 

(BRRI, 2016). Moreover, Choudhury and Guha (2000) 

reported that Boro yield declines significantly if 

transplanted after 25 January. In this context, we 

hypothesized that yield reduction in conventional Boro 

rice cultivation for using aged seedlings can be 
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minimized by double transplanting through 

improvement of growth and physiological parameters 

of rice. Therefore, the present study was undertaken to 

examine the performance of double transplanting 

along with conventional transplanting using 40, 60 and 

80-day-old seedlings and double transplanting on the 

growth, some physiological parameters and yield of 

Boro rice.  

Materials and Methods 

The experiment was conducted at the farm of 

Bangladesh Rice Research Institute (BRRI), Gazipur 

during Boro season, 2013-14. The experimental site is 

located at the center of the agro ecological zone of 

Madhupur tract (AEZ-28). Sprouted seeds of BRRI 

dhan28, BRRI dhan29 and BRRI dhan45 were sown in 

the seedbed on 20 November 2013. Forty days old 

seedlings were transplanted at 10 cm × 10 cm spacing 

with higher number of seedlings per hill (9 seedlings) 

in a separate plot on 30 December. After 40 days of 

first transplanting, the entire hills were uprooted and 

again transplanted in the main field with 2-3 tillers/hill 

at 20 cm × 20 cm spacing on 9 February for double 

transplanting according to Khatun, 2007. Nursery 

seedlings were transplanted at 20 cm × 20 cm spacing 

in the main fields for conventional transplanting. 

Optimum Boro rice transplanting period of Bangladesh 

is about 20 days from 01 to 20 January (BRRI, 2016). 

Performance of double transplanting with (40+40) 

days old seedlings was compared with conventional 

transplanting with 40, 60 and 80-days-old seedlings 

which were transplanted on 31 December, 20 January 

and 9 February respectively. The experiment was laid 

out in Randomized Complete Block Design with three 

replications. The unit plot size of all treatment 

combinations was 3×4 m
2
. The soil was fertilized with 

150-20-65-12 kgha
-1

 of NPK and S in the form of urea, 

TSP, MOP and gypsum respectively. The full amount 

of fertilizers except urea was applied at the final land 

preparation. Urea was top dressed in three equal splits 

at 15 and 30 days after transplanting, respectively. 

Third dose was applied 5-7 days before panicle 

initiation. Tillering rate was measured at 7 days 

interval by four adjacent hills basis and tiller 

number/hill was converted into tiller/m
2
. Samples for 

yield components were taken from twelve 

representative hills and then it was converted for 

whole plot area (Gomez, 1972). The area selected for 

grain yield was 5 m
2
.
 
Grain yield was adjusted at 14% 

moisture level. The data were analyzed using 

CROPSTAT 7.2 statistical software.  

Results 

Growth characteristics  

Tillering pattern 

Tiller number per unit area increased with the plant  

growth but it declined after maximum tillering stage. 

Days required to reach maximum tillering stage 

differed significantly among varieties and planting 

methods. BRRI dhan29 required more days to reach at 

maximum tillering stage than BRRI dhan28 and BRRI 

dhan45. Furthermore, this duration was longer in 

conventional transplanting using 40-day-old seedling 

than other treatments. Initially tillering rate was 

slightly high in double transplanting. However tiller 

numbers per unit area at mid tillering stage were 

statistically similar (Fig 1). 

Number of effective tiller 

The interaction effect of variety and crop 

establishment methods was significant for number of 

effective tiller per unit area. The highest number of 

effective tiller per unit area was recorded from BRRI 

dhan29 established in conventional transplanting 

method using 40 days old seedlings, while it was the 

lowest for BRRI dhan28 and BRRI dhan45 in 

conventional transplanting using 80-day-old seedlings. 

The number of effective tiller per unit area did not 

differ among the three varieties, but it differed 

significantly between conventional planting and 

double transplanting. It was higher in conventional 

transplanting using 40-day-old seedlings than other 

methods. Effective tiller per unit area reduced 

significantly with the increase of seedling age and it 

was the lowest in conventional transplanting using 80-

day-old seedlings.  Moreover, number of effective 

tillers per unit area was significantly higher with the 

use of 80 (40+40)-day-old double planted tillers over 

80-day-old conventional nursery seedling. (Fig 2).  

Total dry matter 

The interaction effect of variety and crop 

establishment methods was significant for total dry 

matter at harvest. The highest dry matter was recorded 

in BRRI dhan29 using 40-day-old seedlings, while it 

was the lowest in 80-day-old seedlings for all varieties. 

Total dry matter at harvest was significantly higher in 

BRRI dhan29 than other two varieties. It was observed 

that crop establishment methods had remarkable effect 

on dry matter production of all tested rice varieties. 

Conventional transplanting using 40-day-old seedlings 

had significantly higher dry matter than other methods. 

Total dry matter production of double transplanting 

was statistically similar with conventional 

transplanting using 60-day-old seedling.  On the 

contrary, total dry matter at harvest was significantly 

higher with the use of 80-day-old double planted tiller 

over conventional transplanting using 80-day-old 

nursery seedling (Fig. 3).  

Days to flowering 

The interaction effect of variety and crop 

establishment methods was significant for flowering 
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duration. The longest flowering duration was recorded 

in BRRI dhan29 using 80-day-old seedlings, while it 

was the shortest in 40-day-old seedlings of BRRI 

dhan45.  Days required for flowering of three rice 

varieties BRRI dhan28, BRRI dhan29 and BRRI 

dhan45 differed significantly among them and also 

with the crop establishment methods. BRRI dhan29 

required significantly more days than other two 

varieties BRRI dhan28 and BRRI dhan45. Flowering 

duration was significantly higher in conventional 

transplanting using 80-day-old seedling than 40-day-

old seedling (Table 3).  

Yield and yield components 

The interaction effect between variety and planting 

method was significant for number of panicles per unit 

area. Significantly the highest number of panicles was 

recorded from BRRI dhan29 transplanted in 

conventional system using 40-day-old seedlings.  

Panicles per unit area differed significantly among the 

three varieties and it was markedly higher in BRRI 

dhan29 (Table 1). Furthermore, panicles per unit area 

also differed significantly among different crop 

establishment methods. It was significantly higher in 

conventional transplanting using younger seedlings 

(40-day-old) than other methods. It reduced gradually 

with the increase of seedling age and it was 

significantly the lowest for 80-day-old seedlings. 

However, panicles per unit area was significantly 

higher in double planted crops using (40+40)-day-old 

tillers over conventional transplanting using 80-day-

old nursery seedling (Table 1). The interaction effect 

between variety and planting method was significant 

for grain per panicle. The highest number of grain per 

panicle was recorded from BRRI dhan29 transplanted 

in conventional method using 40-day-old seedlings, 

while it was lowest for BRRI dhan45 in conventional 

transplanting using 80-day-old seedlings. Grain per 

panicle differed significantly both for varieties and 

crop establishment methods. BRRI dhan29 had 

significantly higher grain per panicle than BRRI 

dhan28 and BRRI dhan45. Grain per panicle was  

significantly higher in conventional transplanting using 

40-day-old seedlings. Irrespective of varieties, grain 

per panicle was lower in conventional transplanting 

using 80-day-old seedlings. Grain per panicle was 

significantly higher in double transplanting (40+40)-

day-old tillers over conventional transplanting using 

80-day-old nursery seedling (Table 1). No interaction 

effect between variety and planting method was 

detected for 1000-grain weight. However, 1000-grain 

weight differed significantly among the three varieties. 

It was significantly higher in BRRI dhan45 than other 

two varieties. It was not altered with different crop 

establishment methods (Table 1). The interaction 

effect between variety and planting method was 

insignificant for sterility percentage. Percentage of 

sterility differed significantly among the varieties and 

it was significantly lower in BRRI dhan28 than other 

two varieties. However, there was no significant 

difference between BRRI dhan29 and BRRI dhan45. 

On the contrary, it did not differ with different crop 

establishment methods (Table 2). No interaction effect 

between variety and planting method was found for 

harvest index. Harvest index was comparable among 

the three varieties, while it reduced significantly by 

using aged seedlings in all varieties (Table 2). The 

interaction effect between variety and planting method 

was significant for grain yield. The highest grain yield 

was recorded from BRRI dhan29 using 40-day-old 

seedlings, while it was lowest for BRRI dhan28 using 

80-day-old nursery seedlings in conventional 

transplanting. Grain yield differed significantly among 

different varieties and planting methods. Irrespective 

of planting methods, BRRI dhan29 produced higher 

yield (Table 3). Grain yield reduced with the increase 

in seedling age. The grain yield was higher in 

conventional transplanting using 40-day-old seedlings. 

Yield of double transplanting using 80-day-old tillers 

and conventional transplanting using 60 days old 

seedlings were statistically identical. Double planting 

had significantly higher grain yield over conventional 

transplanting using 80-day-old nursery seedling (Table 

3). 
 

Table 1. Interaction effect of variety and crop establishment method on yield components during Boro 

season, 2013-14 

Crop 
establishment 
methods 

Varieties 

Panicle/m
2
 Grain/panicle 1000-grain weight (g) 

BRRI 
dhan28 

BRRI 
dhan29 

BRRI 
dhan45 

BRRI 
dhan28 

BRRI 
dhan29 

BRRI 
dhan45 

BRRI 
dhan28 

BRRI 
dhan29 

BRRI 
dhan45 

CT(40 DAS) 320.8 330.5  320.8 90.5 128.1 83.3 20.6 19.8 24.7 

CT(60 DAS) 311.1 313.8 291.6 81.2 109.5 73.3   21.7 19.4 24.9 
CT(80 DAS) 241.6 258.3      233.3 70.4 87.2 57.2 20.9 18.7 25.5 

DT (40+40)DAS 308.3 280.5 281.5 99.2 117.8 67.5 21.1 18.7 25.7 
LSD0.05 V=15.3, PM=17.7 and V×PM =30.7 V=10.0, PM=11.6 and V×PM =20.1 V=0.8, PM=0.9 and V×PM=1.2  

CV (%) 6.2 13.6 2.2 

CT= Conventional transplanting, DT= Double transplanting, V= Variety, PM= Planting method 
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Table 2. Interaction effect of variety and crop establishment method on sterility percentage and harvest index 

during Boro season, 2013-14 

Crop establishment 

methods 

Varieties 

Sterility (%) Harvest index 

BRRI 

dhan28 

BRRI 

dhan29 

BRRI dhan45 BRRI 

dhan28 

BRRI 

dhan29 

BRRI 

dhan45 

CT(40 DAS) 20.8 29.9 28.5 0.52 0.51 0.52 

CT(60 DAS) 17.01 28.08 27.3 0.5 0.51 0.5 

CT(80 DAS) 16.8 24.4 27.9 0.44 0.45 0.43 

DT(40+40)DAS 14.9 28.5 26.02 0.5 0.5 0.5 

LSD0.05  V=4.8, PM=6.4 and V × PM=7.54 V=0.05, PM=0.05 and V × PM=0.09 

CV (%) 18.4 6.2 

CT= Conventional transplanting, DT= Double transplanting, V= Variety, PM= Planting method 

Table 3. Interaction effect of variety and crop establishment method on days to flowering and grain yield 

during Boro season, 2013-14 

Crop establishment 

methods 

Varieties 

Days to flowering Grain yield (tha
-1

) 

BRRI 

dhan28 

BRRI 

dhan29 

BRRI dhan45 BRRI 

dhan28 

BRRI 

dhan29 

BRRI 

dhan45 

CT(40 DAS) 119 125 115 6.02 8.09 5.9 

CT(60 DAS) 121 126 116 5.3 5.9  5.7 

CT(80 DAS) 122 128 118 3.9 4.9 4.8 

DT(40+40)DAS 120 125 118 5.08 5.5  5.4 

LSD0.05  V=1.9, PM=2.2 and V × PM=3.8 V=0.6, PM=0.7 and V × PM=1.3 

CV (%) 1.9 14.7 

CT= Conventional transplanting, DT= Double transplanting, V= Variety, PM= Planting method 

 

 

 

 

Fig. 1. Tillering pattern of rice varieties (a) BRRI 

dhan28, (b) BRRI dhan29 and (c) BRRI 

dhan45 under conventional and double 

transplanting methods. 

Discussion  

The demand for food will be increasing in future 

because of increasing population size of the world. 

Decreasing resources (e.g. land, labour, soil health and 

water), and increasing climate vulnerability (e.g., 

drought, salinity, flood, heat and cold) appeared as the 

great challenges to feed the increasing population.  
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Fig. 2. Effective tiller number of some Boro varieties 

under conventional and double transplanting 

methods. Error bar represents ±SE. 

 

Fig. 3. Total dry weight of some Boro varieties under 

conventional and double transplanting methods 

at maturity stage. Error bar represents ±SE. 

To overcome the challenge we must have to improve 

land productivity and also have to produce more rice 

from limited land (Kabir et al., 2015). In the present 

study, grain yield was significantly higher in 

conventional transplanting using younger seedlings 

(40-day-old) than other methods. This is might be due 

to higher effective tiller with high total dry matter 

production in conventional transplanting using 40-day-

old seedlings which contributed to provide higher 

number of panicles and grain per panicle and 

ultimately resulted in higher yield. Total dry weight is 

an important factor to increase the yield. The 

increasing amount of total dry matter is the indicator of 

the increasing rate of photosynthesis. In this study, the 

highest total dry matter was recorded in conventional 

transplanting with 40-day-old seedlings in all varieties. 

Hassan et al. (2003) reported that grain yield is a 

function of interplay of various yield components such 

as number of productive tillers, spikelets per panicle  

and 1000-grain weight. Khalifa (2009) reported that 

early transplanting produces more tillers, biomass, 

taller plants, bolder grains with higher 1000-grain 

weight and grain yield. Other reports showed that 

higher grain yield of Boro rice are obtained when 

transplanting is carried out no later than 25 January, 

after which the grain yield declines significantly 

(BRRI, 1998, 2016; Choudhury and Guha, 2000). 

Thousand grain weight did not differ with crop 

establishment methods but it was significantly higher 

in BRRI dhan45 than other two varieties. The variation 

in 1000 grain weight was might be due to grain size of 

different varieties. 

Cultivation of rabi crops after T. Aman harvest often 

delays conventional transplantation of Boro rice that 

results in considerable yield reduction (Khatun, 2007). 

In the present study conventional transplanting using 

80-day-old nursery seedlings produced significantly 

the lowest effective tiller per unit area and total dry 

weight at harvest which ultimately resulted in the 

lowest grain yield. An agronomic way of preventing 

the reduction of Boro rice yield that results from 

delayed planting may be the adoption of double 

transplanting (DT) in Boro rice. Yield of double 

transplanting and conventional transplanting using 60 

days old seedlings were found statistically identical in 

the present study. Singh et al. (2003) reported that this 

practice helps in increasing the cropping intensity, 

mitigate the problem of late vacation of main field. 

The present study confirms that the grain yield was 

considerably higher with the use of 80 (40+40)-day-

old double transplanted tillers over 80-day-old 

conventional nursery seedlings. Higher number of 

tiller at earlier growth stage of rice was recorded in 

double transplanting which produced more dry matter 

and higher effective tiller at harvest. These may be 

provided more panicle per unit area and higher number 

of grain per panicle in double transplanting with 

(40+40)-day-old tillers than conventional transplanting 

with 80-day-old seedlings which might contributed to 

higher yield. Pasuquin et al. (2008) opined that tiller 

dynamics of the rice plant greatly depends on the age 

of seedlings at transplanting. Some reports showed that 

double transplanted rice produce more yield than 

conventional transplanting with same aged seedlings 

(Ashim et al., 2010; Ziagua, 2000; Satapathy, 2015). 

Some other reports indicate that yield reduction of 

aged seedlings can be overcome by transplanting 

seedlings from primary to secondary nursery (Ram et 

al., 2010; Sarma et al., 2010).  Simultaneously, this 

practice helps in producing healthy and taller seedlings 

that can easily overcome the adverse situation like 

high water depth at the time of transplanting 

(Rautaray, 2007; Ashim et al., 2010). Based on our 

results, irrespective of rice varieties grain yield was 

reduced remarkably in both conventional transplanting 
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using 80 days old seedlings and double transplanting 

with (40+40)-day-old tillers than conventional 

transplanting using 40 days old seedlings. However, 

our result clearly indicated that the yield loss due to 

use of aged seedlings was markedly lower in double 

transplanting than conventional transplanting. 

Conclusion 

Effective tiller per unit area, total dry matter 

production, panicles/m
2
 and grain/ panicle were higher 

in conventional transplanting with 40-day-old 

seedlings which ultimately produced more grain yield. 

Aged seedlings caused yield reduction which was 

more in short duration rice varieties-BRRI dhan28 and 

BRRI dhan45 than long duration variety BRRI 

dhan29. The results revealed that double transplanting 

did not have yield advantage to conventional 

transplanting, but minimize the yield reduction due to 

transplanting of aged seedlings. 
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