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ABSTRACT 

A field experiment was conducted to study the effect ot'4 transplanting and retranspianting dates 

(15. 22, 29 September and 06 October) on the growth, yield and nutrient content of two late T. 

aman rice varieties viz. BR22 and Bina-sail cultivars during July to December, 2013. The 

experiment was laid out in a RCBI) with three replications. Bina-sail gave significantly higher 

results such as plant height, panicle length and filled grain panicle than 81(22 except 1000-

grain weight. In case of N, P and K contents in shoot, BR22 gave significantly higher results 

than Bina-sail. Different transplanting and retransplanting dates had significant effects on 

growth and yield parameters and also on N, P and K contents in shoot of late T. Aman rice. The 

highest plant height, effective tillers hill', panicle length, spikeict and filled grain number 

panicle-', 1000-grain weight and grain yield were found in retransplanted on IS September. On 

the other hand, rctransplantcd on 06 October showed the lowest results in all cases except non-

effective tillers hill' and unfilled grains panicle-1  where the results were vice-versa. N, P and K 

contents in shoots of late T. Aman rice significantly decreased in old seedlings with later dates 

of transplantation in case of both 8R22 and Bina-sail cultivars. The plant height, filled and 

unfilled grains panicle", 1000-grain weight and grain yield differed significantly due to the 

interaction effect of different retransplanting dates of late T. anian rice cultivars. The highest 

plant height, filled grains panicle'', panicle length, were obtained from Bina-sail which was 

planted on 15 September. The overall results suggest that farmers can be advised to transplant 

Bina-sail on 15 September as late aman variety for setting higher yield and nutrient contents 

under the agro-climatic condition of SAU. 
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CHAPTER 1 

INTRODUCTION 

Agriculture in Bangladesh is predominantly rice based and Bangladesh is the fourth rice 

producing country in the world. It is grown in 6.46 million heetares of land with a total 

production of 12.55 million tons in the year 2005-2006. Although rice is the staple food 

of her people, the average yield of rice in our country is around 2.45 t hi' which is less 

than the world average (3.1 t hi1 ) and frustratingly below the highest yield recorded 

(9.65 t haj in Australia (FAO. 2008). Bangladesh lacks arabIc land to extend rice 

production. Besides, rice production is decreasing day by day due to high population 

pressure, continuing drought and flood in farming areas, and conversion of farmlands to 

grow cash crops instead of rice. Therefore, it is an urgent need of the time to increase rice 

yield in Bangladesh. 

Rice is grown in three seasons namely Aus (mid-March to mid-August), Aman (mid-June 

to November) and Boro (Mid December to mid-June). The largest part of the total 

production of rice comes from Aman rice. T. aman rice covers about 50.92% of the rice 

areas of Bangladesh of which modem T. aman varieties covers 60% (BBS, 2005). In 

ganges tidal floodplain Agro ecological zone-13 T. aman is the main crop. Agro 

ecological condition of this area favours the large-scale cultivation of T. aman rice.Thc 

second largest part of the total production of rice comes of Aman rice after Boro. 

Bangladesh earns about 31.6% of her gross domestic product (GDP) from agriculture 

(BBS, 2008) in which rice is the main crop. Agriculture in Bangladesh is characterized by 

intensive crop production with rice based cropping systems. Rice is also the principal 

commodity of trade in our internal agricultural business. 

liorizontal expansion of rice area in Bangladesh is not possible due to limited land 

resources, as land availability for crop production has been declining day by day because 

of population pressure and rapid urbanization. So, the only avenue left is to increase the 

production of rice through increasing crop intensity. Although the soil and climate of 



Bangladesh are favorable for rice cultivation throughout the year but per heetare yield of 

this crop is much below the potential yield level. The reasons are manifolds, sonic are 

varietals. some are tcehnologieal and some are ecological. Modem high yielding varieties 

require higher price of seeds, fertilizers, irrigation and pesticides. Farmers of the country 

are poor, so they can not always afford their costs. Flence, special attention should be 

given for increasing the yield per unit area by applying improved management practices. 

On the contrary, every year thousands of heetares of lands are bared and remain 

uncultivated due to different reasons, we can increase our rice production by utilizing 

these lands. But flash flood in Aman season is one of the main reasons for remaining rice 

fields uncultivated. These lands become water free in the late season of the Aman. In this 

aspect late variety of Anian rice and re-transplanting of rice seedling can help the farmers 

of Bangladesh. 

In Bangladesh, when the photosensitive Aman rice varieties are transplanted in the late 

season during September-October, their sensitivity to flower in the months of October-

December mostly depends on the planting dates. The phenological events of 

photosensitive varieties depend on the particular air temperature. BRRI (1989) and 

Yoshida (1981) reported that rice plants require a particular temperature for its 

phenological afthirs such as panicle initiation, flowering, panicle exertion from flag leaf 

sheath and maturity and these are much influenced by the planting dates during 

transplanting (SI') Aman season. Deviation from the optimum planting time may cause 

incomplete and irregular panicle exertion, increased spikelet sterility (Mangor, 1984). 

The optimum planting time of T. Aman rice is in August. But sometimes transplanting is 

delayed due to various causes such as rainfall, flood and socioeconomic factors. This late 

planting exposes the reproductive phases as well as phonological events of crop in an 

unfavourable temperature regime thereby causing high spikelet sterility and poor growth 

of the plant (BRRI. 1989). 1-lalappa et at (1974) reported that the performance of rice is 

greatly influenced by the date of transplanting due to the effect of cold hazard and 

incidence of biotic stress. Faria and Folegatt (1962) reported that grain yield was high for 
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sowing in October (5.4 - 6.0 t hi') and lower for sowing in December (1.6 -4.8 t haj 

due to the low temperature at grain formation stages, mostly for the late cultivar. 

However, information regarding the effect of late planting in Aman rice is not adequate 

and re-transplanting is a newer idea in which rice seedling is uprooted from the seedbed 

and transplanted in another flood free land with 3-4 cm soil and under the soil layer a 

polyethylene sheet is provided for arrestation of root growth towards lower soil. 

Variety itself is a genetic factor which contributes a lot in producing yield and yield 

components of a particular crop. Yield components are directly related to the variety and 

neighboring environments in which it grows. In the year 2010 among the arnan rice 

modem varieties covered 69.15% and yield was 2.4t hi' on the other hand local varieties 

covered 31.91% and yield was 1.37 t hi' (BBS, 2011). It was the farmers who have 

gradually replaced the local indigenous low yielding rice varieties by I-IYV of rice 

developed by BRRI only because of getting 20% to 30 % more yield unil' land area 

(Shahjahan. 2007). 

Considering the above facts, the present research was under taken with the following 

objectives: 

To study the growth and yield performance of retranspianted T. Aman rice 

cultivars (BR22 and Bina-sail), 

To determine a suitable date of re-transplanting for successful T. Aman rice 

production and 

To analyze the nutrient contents N, P and K of rice plant as affected by 

di!lèrent retransplanting dates. 
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CHAPTER 2 

REVIEW OF LITERATURE 

Growth and development of rice plants are greatly influenced by the 

environmental factors i.e. air, day length or photoperiod, temperature, variety and 

agronomic practices like transplanting time, spacing, number of seedlings, depth of 

planting, fertilizer management etc. Among the factors, which are responsible for 

the yield of rice, late transplanting of Aman rice is one of them. Cultivar plays an 

important role in rice production by affecting the growth, yield and yield 

components of rice. Research works related to effect of variety and late 

transplanting on the growth, yield and yield components of Aman rice cultivars 

have been reviewed in this chapter. 

2.1 Effect of variety 

Variety itself is the genetic factor which contributes a lot in improving yield and 

yield components. Different scientists reported on the effect of rice varieties on 

grain yields. Some available information and literature related to the effect of 

variety on the yield and yield contributing characters of rice are furnished here. 

An experiment was carried out by Alam et aL (2012) at Agronomy Field 

Laboratory, l)epartrnent of Agronomy and Agricultural Extension, University of 

Rajshahi during the kharif season to study the effect of variety, spacing and 

number of seedlings hilr' on the yield potentials of transplant aman rice. The 

experiment consisted of three high yielding varieties viz. BRRI dhan32, BRRJ 

dhan33 and BRI I. four levels of spacing viz. 10 cm x  25 cm, 15 cm x  25 cm, 20 

cm x  25 cm and 25 cm x  25 cm and four levels of number of seedlings hill' viz. 2 

seedlings hill', 3 seedlings hill1 , 4 seedlings hillS' and 5 seedlings hill'. A split-

split plot design was used with three replications assigning the variety on the main 

plot, spacing to the sub-plots and number of seedlings hill1  to the sub-sub plots. 

4 



Variety had significant effects on almost all the yield component characters and 

yield. Among the varieties BRRI dhan33 gave significantly the tallest plant 

(113.17 cm), which is statistically identical with BR1 1 (111.25 cm). The highest 

number of total tillers hill' (12.23) was produced by BRI 1 and the lowest number 

of total tillers hill1  (10.17) was produced by BRRI dhan32. All the yield 

components characters (tillers hill 1 , effective tillers hill1, panicle length, weight of 

1000-grain and grain yield) except number of fertile spikelets panicle1  were 

highest in case of variety BR!! and hence it produced the highest grain yield (5.92 

t hi'). 

A study was undertaken to evaluate the growth performance and grain quality of 

six aromatic rice varieties BRR! dhan34, BRRI dhan38, Kalizira, Chiniatop. 

Kataribhog and Basmati grown under rainfed conditions by Ashrafuzzaman et al. 

(2009). They found that Kalizira was the tallest (107.90 cm) of all the smdied 

varieties. It had shown no significant difference with BRRI dhan38 (107.80 cm) 

and BRRI dhan34 (106.70 cm). BRRI dhan34 showed the highest number of 

panicles per hill (11.67) followed by Kalizira (1 1.33).The rice varieties differed 

significantly (P<0.05) with respect to leaf chlorophyll content, plant height, 

internode length, thousand grain weight and grain and straw yields. Varieties 

differed in morphological and yield and yield contributing traits. Thousand grain 

weight and grain yield both were highest in BRRI dhan38. Basmati required 

shorter days to maturity and Kalizira longest days to maturity. 

A field experiment was conducted by Roy et al. (2014) to evaluate the growth, 

yield and yield attributing characteristics of 12 indigenous Boro rice varieties 

collected from South-Western regions of Bangladesh namely; Nayon moni, Tere 

bale. Bcre ratna, Ashan boro, Kajol lata, Koijore, Kali boro, Bapoy, Latai balam, 

Choite boro, GS one and Sylhety boro. The experiment was laid out in a 

Randomized Complete Block Design (RCBD) with three replicates. Parameters 

on, growth parameter viz, plant height and number of tillers hilt'1  (at different days 

after transplanting); yield contributing characters such as effective tillers 



panicle length, number of grains panicl&', filled grains panicl&', thousand grain 

weight, grain yield, straw yield, biological yield and harvest index were recorded. 

The plant height and number of tillers hilt1  at different days after transplanting 

varied significantly among the varieties up to harvest. At harvest, the tallest plant 

(123.80 cm) was recorded in Bapoy and the shortest (81.13 cm) was found in OS 

one. The maximum number of tillers hilt' (46.00) was observed in Sylhety boro 

and the minimum (19.80) in Bere ratna. MI of the parameters of yield and yield 

contributing characters differed significantly at 1% level except grain yield, 

biological yield and harvest index. The maximum number of effective tillers hilt' 

(43.87) was recorded in the variety Sylhety boro while Bere ratna produced the 

lowest effective tillers hilt' (17.73). The highest (110.57) and the lowest (42.13) 

number of filled grains panicl6' was observed in the variety Koijore and Sylhety 

boro. respectively. Thousand grain weight was the highest (26.35 g) in Kali boro 

and the lowest (17.83 g) in OS one. Grain did not differ significantly among the 

varieties but numerically the highest grain yield (5.01 t hi') was found in the 

variety Koijore and the lowest in OS one (3.17 t hi'). 

Number of panicles was the result of the number of tillers produced and the 

proportion of effective tillers, which survived to produce panicle (Hossain ci aL, 

2008). 

Hossain and Alam (1991) found that the plant height in modem iloro rice varieties 

of BR3, BRI 1 and Pajam were 90.4, 94.5, 81.3 and 90.7 cm, respectively. 

Bhuiya (2000) reported that plant height varied variety to variety viz. Binasail, 

Binadhan 4 and Binadhan 19 with different plant spacing viz. 20 cm x 10 cm, 20 

cm x 15 cm and 20 cm x 20 cm. 

Sultana (2008) observed that number total of tillers hilt' was not significantly 

affected by variety. Apparently more number (11.07) of total tillers was produced 

by the variety BRI4 than BR26 (10.90). 



Idris and Matin (1990) reported that number of total tillers hill' was identical 

among the varieties studied. 

BRRI (2006) studied the performance of BR14. Pajam, BR5 and Tulsimala and 

reported that Tulsiniala produced the highest number of filled grains panicl&' and 

BRI4 produced the lowest number of filled grains panicle* 

BRRI (2004) reported that the filled grains panicl&1  of different modem varieties 

were 95-100 in 8R3, 125 in BR4, 120-130 in BR22 and 110-120 in BR23 when 

they were cultivated in transplant Arts season. They reported that three modem 

upland rice varieties namely, BR20, BR2I and BR24 were suitable for high 

rainfall belts of Bangladesh. Under proper management, the grain yield was 3.5 

ton for BR 20, 3.0 ton for BR2I and 3.5 ton for BR24 hi'. They also reported that 

grain yields of the modem rice varieties in Aus season under transplant condition 

ranged from 4.0-4.5 t hi' for BR3, 5.5 - 6.5 1 hi' for BR4, 2.5-5.5 t hi' for BR23 

and 4.0-4.5 t hi' for TR.20. 

Kamal ci at (1988) carried an experiment with BR3, 1R20. and Pajam and found 

that number of grains panielC' were 107.6, 123.0, and 170.9, respectively for the 

three varieties. 

Takita (2009) reported that Nerica rice has erect panieles even after maturity which 

can favor high canopy photosynthesis with less light interception by these panicics 

than droopy panicles. 

Jesy (2007) observed that weight of 1000-grains was not significantly affected by 

variety. Apparently BRRI dhan4l produced the higher weight of 1000-grains 

(23.42 g) than 8KM dhan40 (23.39 g). 

1-Jasanuzzaman ci al. (2009) in a study found that the length of paniele in late 

transplanted Aman rice ranged from 23.59 to 21.30 cm. 

'4 



Refey et at (1989) reported that weight of 1000-grains differed among the 

cultivars studied. 

RARC (2011) conducted an experiment where rice cv. NERICA L19 and ROKIO 

and subjected to four different herbicides at different rates with different active 

ingredients. there NERICA L19 was high yielding and weed competitive. 

Hossan (2005) observed that grain yield was significantly differed due to variety. 

It was evident from the result that BRRI dhan4l produced the higher grain yield 

(5.02 t ha") than BRRI dhan31. 

Hossain and Alam (1991) reported that the grain yield of six modern varieties of 

Boro rice namely BR3, BR!!, BRI4, 1R8, Pajani and BRI6 differed significantly 

in a varietal trail at haor area were 4.59, 5.3, 5.73, 4,86, 3.75 and 4.64 t ha". They 

also studied farmers production technology in haor area and found that the grain 

yield of modern varieties of Boro rice were 2.12, 2.18, 3.17, 2.27 and 3.05 t ha" 

respectively with BR14, BRI I, BR9, JR 8 and 13R3. 

Miah et at (1993) reported that plant height differed significantly among BR 3, 

BR II, BR 22, Nizershail, Pajarn, and Badshabhog varieties in Aman season (Jul-

Dec). Tiller number varied widely among the varieties and the number of 

tillers/plant at the maximum tiller number stage ranged between 14.3 and 39.5 in 

1995 and 12.2 and 34.6 in 1996. 

2.2 Effect of late transplanting 

I3RRI (1989) and Yoshida (1981) reported that rice plants require a particular 

temperature for its phenological affairs such as panicle initiation, flowering, 

panicle exertion from flag leaf sheath and maturity and these are much influenced 

by the planting dates during T. Aman season. 



BRRI (1989) further reported that the optimum planting time of T. Aman rice is in 

August. But sometimes transplanting is delayed due to various physical and 

socioeconomic factors. This late planting exposes the reproductive phases as well 

as phonological events of crop in an unfavorable temperature regime thereby 

causing high spikelet sterility and poor growth of the plant. 

Faria and Folegatt (1962) reported that grain yield was high for sowing in October 

(5.4 to 6.0 tlha) and lower for sowing in December (1.6 to 4.8 t had ) due to the low 

temperature at seed tilling stages, mostly for the late cultivar. 

Mangor (1984) reported that deviation from the optimum planting time may cause 

incomplete vegetative stage and irregular panicle exertion. 

Pal ci al. (2002) conducted an experiment to find out the effect of method of 

planting (row and haphazard) and five hill arrangements [1 (25 x 12 cm2), 2 (25 x 

6 cm). 3 (25 x 4 cm2), 4 (25 x 3 em2) and 5 (25 x 2.4 cm2)I on the yield of late 

transplanted Aman rice (cv. BR23) grown under different planting dates (Pt 15th 

and 30 Sept.). Yield components namely number of effective tillers m 2, number 

of grains and that of total spikelets panicl&1, weight of 1000 grains were notably 

decreased with the delay in transplanting which in turn resulted in the decreased 

grain yield. The grain yield gradually decreased from 1 September transplanting 

onwards and became the lowest when the crop was transplanted on 30th 

September. 

Biswas and Salokhe (2001) in their experiments in Bangkok clay soil tried to 

investigate the influence of planting date, tiller separation and plant density on the 

yield and yield attributes of parent and clone plants of two transplanted rice 

varieties. The 15 July transplanting of mother crop and collected vegetative tillers 

and re-transplanting on 15 August showed significantly high grain yield (18 

hi1 ). The photoperiod-insensitive variety RD23 gave higher yield (18 t hi') than 

the photoperiod-sensitive variety KDMLI05 (10 t hi'). Tiller separation upto 4 
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tillers/hill did not adversely affect the mother crop. Vegetative tillers transplanted 

with 2-4 tillers/hill gave a similar yield as the mother crop in both the seasons. 

Vegetative tillers gave a higher yield than nursery seedlings transplanted on the 

same date. The yield components, Le. weight of 1000 grains, grains/panicle and 

percent filled grains, showed better responses with early transplanting of 

KDML 105 in the mother crop and vegetative tillers except for panicle number and 

panicle length of vegetative tillers with RD23. The results suggest that in some 

flood-prone lowlands, where the transplanted crop is damaged by natural hazards, 

vegetative propagation using tillers separated (maximum 4/hill) from the 

previously established transplanted crop is beneficial for higher productivity. 

A field experiment was conducted during kharif season of 2010 and 2011 by 

Pramanik and Bera (2013) to investigate the optimization of nitrogen levels under 

different age of seedlings transplanted on growth, chlorophyll content, yield and 

economics of hybrid rice. Fifteen treatment combinations consisted of three levels 

of seedlings age (10, 20 and 30 days) and five levels of nitrogen viz. No, N50, N100, 

N150  and N200  kg hi'. Seedlings age had marked effect on all the growth, 

chlorophyll content and yield attributing traits. Transplanting of 10 days seedlings 

showed significantly highest grain yield of 5575 and 5946 kg ha in 2010 and 

2011, respectively. The percentage of grain yields an increase of 10.7 and 21.3 per 

cent in first year and 10.6 and 21 per cent in second year over 20 and 30 days 

seedlings respectively. 

Shimizu and Kumo (1967) reported a wide range of abnormal spikelets, all of 

which were induced under the low temperature treatments at the young panicle 

primordial differentiation stage. 



2.3 Interaction effect of variety and late transplanting 

Nahar el at (2009) in a field experiment during the Aman (monsoon) season of 

2008 studied the effect of low temperature stress influenced by date of 

transplanting on yield attributes and yields of two rice varieties. The experiment 

consisted of two varieties (BRRI dhan46 and BRRI dhan3 1) and 4 transplanting 

dates (01, 10, 20 and 30 September, 2008). BRRI dhan46 had significantly higher 

values of yield attributes (effective tillers hill', panicles hilYt, panicle length, 

spikelets paniele4, filled grains paniele' and 1000-grain weight) and yields than 

the BRRJ dhan3 I in late transplanted conditions. There were significant reductions 

in yield attributes and yields after delayed transplanting. Spikelet sterility was 

increased by late transplanting due to low temperature at panicle emergence stage. 

Yield reduction of BRRI dhan46 due to late transplanting at 10 September, 20 

September and 30 September were 4.44, 8.88 and 15.55%, respectively compared 

to 01 September transplanting. In case of BRRI dhan3 1 the reduction was more 

significant which were 6.12, 20.48 and 36.73%, respectively. 

An experiment was carried out by Amin and Haque (2009) at the field laboratory 

of the Department of Agronomy, Bangladesh Agricultural University, 

Mymensingh in July to December 2001. Two indigenous varieties, viz.: Kalizira 

and Tuishimala, and two improved varieties, viz.: BRRI dhan38 and BRRI 

dhan37, with four different aged seedlings, viz.: 15, 25, 35, and 45 days old, were 

transplanted on the same day maintaining 25 cm x 15 cm spacing. The highest 

plant height was observed in BRRI dhan37 followed by Tulshimala and Kalizira 

among 35-day old seedlings at 60 days after transplanting (DAT). But during 

harvest. 35-day old Kalizira seedling gave the highest plant height. BRRI dhan38 

and ERR! dhan37 seedlings, both 35 days old, produced the highest number of 

tiller hill' at all DAIs except 15 DAT. But during harvest, only BRRI dhan38 

with 35-day old seedling gave the best result. The highest LAX (Leaf Area Index) 

was found in BRRI dhan38's 35-day old seedling at 45, 60, and 75 DAT. 

However, at 15 DAT, BRRI dhan37's 45-day old seedling showed the highest 



value of LAI. Kalizira's 45-day old seedling gave the lowest LAI at 75 DAT 

which was statistically similar to Tulshimala with 15 days old seedling. The 

highest grain yield (4.30 t hi') was found in BRRI dhan38's 35-day old seedling, 

followed by BRRI dhan37's with the same age of seedling (4.00 t ha1). The study 

also revealed that the overall performance (growth, yield, and yield contributing 

characters) of indigenous varieties were better with 35 days old seedlings. 

From the above reviews it is cleared that variety and late transplanting have 

profound influence on the yield and yield contributing characters of aman rice. 

Thus there may have enough scope investigating the effect of variety and 

transplanting date in favor of yield improvement of aman rice cv. Binasail. 
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CHAPTER 3 

MATERIALS AND METHODS 

The experiment was conducted at the experiment field of the farm of Sher-e-Bangla 

Agricultural Universityduring the period from July to December 2013. This chapter deals 

with a brief description of the site, land preparation, intercultural operations, data 

recording and procedure of statistical analysis. 

3.1. Location and site 

The experimental field is located at the Sher-e-Bangla Agricultural University (SAU), 

Dhaka- 1207. The experimental area belongs to Modhupur Tract (Agro-Ecological Zone 

28). The land area was situated at 23°41' N latitude and 900221  E longitude at an altitude 

of 8.6 meter above the sea level. 

3.2 Planting material 

The two rice cultivars Bina sail and BR22 were selected for this experiment. The 

varieties are Transplant Late Aman type. 

3.3 Experimental treatment and design 

The treatments comprised two factors. 

Design: RCBD with two factorials 

Factor 1: Rice varities 2 (V1: BR22 and V2: Bina-sail) 
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Factor 2: Transplanting and retransphrnting dates: 4 

15 September (First Transplanting of 4 weeks aged seedlings in the main 

field and flood free place beside the main field for further retransplanting to 

main field), 

"2 : 22 September (Retransplanting to main field), 

'F3  : 29 September (Retransplanting to main field), 

T4  : 06 October (Retransplanting to main field) 

Treatment combination = 2 x 4 = 8 

Replication: 3 

3.4 Raising of seedlings 

Seeds of BR22 and Bina sail rice cultivars were collected from BRRI (Bangladesh Rice 

Research Institute), Ciazipur and BINA (Bangladesh Institute of Nuclear Agriculture), 

Mymensingh. Seedlings were raised at the wet seed beds in SAU farm. Seeds were 

sprouted by soaking for 72 hours, The sprouted seeds were sown uniformly in the well-

prepared seed bed in 18th August, 2013. 

3.5 Land preparation 

The experimental field was opened with a power tiller plough and later on, the land was 

ploughed and cross-ploughed three times by country plough followed by laddering to 

obtain the desirable tilth. The corners of the land were spaded. All kinds of weeds and 

stubbles were removed from the field and the land was made ready. Finally basal doses of 

Phosphorus, Potassium and Sulfur fertilizers were applied in in the main field to ready by 

thorough spading and leveling before transplantation. 
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3.6 Fertilizer application 

The plots were fertilized with 85, 60, 50 and 16kg haurea, triple super phosphate (TSP), 

muriate of potash (MOP) and gypsum, respectively (E3INA, 1987). All the fertilizers were 

incorporated with the soil of main plot one day before transplanting except urea. The 

prilled urea was applied in three splits in equal ratios after planting the seedlings. 

3.7 Uprooting and transplanting of seedlings 

Four week old seedlings of two rice eultivars were uprooted from the seed beds carefully 

and transplanted at the experimental fields T1  and flood free place beside the main field 

for retransplanted (T,, T1, and T4  treatments). The row to row and hill to hill distance 

were 25 cm and IS cm respectively. The 3 seedlings per hill were maintained. 

3.8 Intercultural operations 

The following intercultural operations were done for ensuring the normal growth of the 

crop. 

Weed control 

During plant growth stage hand weeding was done according to needs. 

Irrigation 

Irrigation water was applied keeping a standing water of about 2-3 cm during the whole 

growing period. 

Plant protection measure 

During the growing period, some plants were infested by rice stem borer 

(Scirpop/zagaincertulus) which was successfully controlled by applying Diazinon 60 EC 

@ 20 ml per 10 Lof water for spraying. No prominent infestation of insect-pests and 

diseases were observed in the field. 
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3.9 Harvest and post-harvest operation 

The crop was harvested after the grains attained maturity. The grains were threshed, 

cleaned and sun dried to record grain yield/plot. 

3.10 Sampling and data collection 

Data collections from the experiment on different growth stages were done under the 

following heads as per experimental requirements. 

3.10.1 Plant height 

The heights of the pre-selected 10 hills were taken by measuring the distance from base 

of the plant to the tip of the flag leaf or panicle after heading. The collected data were 

finally averaged. 

3.10.2Number of effective, non-effective and total tillers 

Number of effective and non-effective tillers hill' were counted from 10 pre-selected 

hills after harvesting and finally averaged. The total tillers were counted by the 

summation of effective and non-effective tillers hill'. 

3.10.3 Number of filled, unfilled grains and spikelets 

Number of filled grains and unfilled grains panicle1  were counted from 10 panicles at 

each plot. Lack of any food materials inside the spikelets were denoted as unfilled grains. 

The total numbers of spikelets were counted by the summation of filled and un-filled 

grains panielc'. 

3.10.4 1000-grain weight 

One thousand grains (g) were randomly collected from each plot and were sun dried and 

weighed by an electronic balance. 
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3.10.5 Grain yield 

Four square meter (in 2) area (each plot) were harvested. The grains were threshed, 

cleaned, dried and then weighed in kg. Thereafter it was converted as ton per heetare (t 

hi'). 

3.10.6 Analyses of plant samples for determining N, P and K 

The harvested rice plants were immediately separated into shoot and paniele. Rice shoot 

samples were analyzed for estimation of N, P and K constituentsthrough acid digestion 

techniquesby maero-Kjeldahl digestion system (Thomas ci al., 1967 and Jackson, 1973). 

Procedure 

For acid digestion, oven-dried ground plant shoot tissues (0.5 g) and 15 mL of 

concentrated sulphuric acidand 2 mL H202  were taken in a digestion flask and left to 

stand for over-night and then transferred to a digestion block and continued heating at 

100°C (Thomas et al.. 1967). The temperature was increased to 200°C gradually to 

prevent frothing and left to digest until yellowish color of the solution turned to whitish 

color. Then the digestion flasks were removed from the heating source and allowed to 

cool to room temperature. About 40 mL of distilled water was carefully added to the 

digestion flasks and the contents filtered through Whatman no. 40 filter paper into a 100 

mL volumetric flasks and the volume was made up to the mark with distilled water. The 

samples were stored at room temperature in clearly marked containers. 

Total N was measured by distillation flow titration. Total P was measured by a 

Spectrophotometer according to Jackson (1973). Content of K ions were determined 

byflame emission spectrophotomcter. 
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3.11 Statistical Analysis 

The data were compiled and tabulated in proper form and were subjected to statistical 

analysis. Analysis of variance was done following the computer package MSTAT-C 

program developed by Russel (1986). The mean differences among the treatments were 

adjusted by least significant difference (LSD) test at 5% level of significance (Gomcz and 

Oornez, 1984). 
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CHAPTER 4 

RESULTS AND DISCUSSION 

This chapter comprises of presentation and discussion of the results obtained from the 

study to evaluate the effect of 4 different transplanting and retransplanting dates (15, 22, 

29 September and 06 October) on the growth, yield and N. P, K nutrients content of two 

late T. aman rice Bina sail and BR22 cultivars. Effects of different treatments on growth, 

yield and nutrient content are presented as follows: 

4.1 Plant height 

The varietal effect on plant height of T. aman rice showed significant variation (Table 1). 

The tallest plant (135.9 cm) was obtained from variety Bina-sail while the variety BR22 

gave the shortest plant (108.8 cm). This difference might be due to genetical. Different 

studies showed that growth and yield attributes vary from cultivar to cultivar. 

Ashrafuzzaman et al. (2009) found that among six aromatic Aman rice varieties; Kalizira 

was the tallest (107.90 cm). Alam et at (2012) carried out an experiment using 3 rice 

varieties viz. BRRI dhan32, BRRI dhan33 and BRI I where BRRI dhan33 gave higher 

plant height. 

It was observed from the results presented in Fig. I that the different retransplanting dates 

have significant influence on plant height. The tallest plant (125.7 cm) was obtained from 

T1  (4 weeks aged seedlings transplanted on 15th September) which was statistically 

similar with T2  (retranspianted on 22 September). On the other hand, retransplanted on 06 

October (T4) produced the shortest one (117.7 cm) (Appendix I). 

The results presented in Table 2 showed that plant height differed significantly due to the 

interaction effect of varieties and different retransplanting dates of Late T. aman rice 

cultivars. The tallest plant (137.5 cm) was obtained from Bina-sail variety and 4 weeks 

aged seedlings transplanted on 15 September (V2T1 ) which was statistically similar with 

19 



V2T2, V2T3  and V2T4. On the other hand, V1 T4  (BR22 and retranspianted on 06 October) 

produced the shortest one (100.6 cm). 

Table 1. The varietal effect on plant height and total tillers number of T. aman rice 

Variety Plant height (em) Total tillers hill 

BR22 (V1 ) 108.8 b 11.71 

Bina-sail (V2) 135.9 a 12.74 

Significant level * NS 

LSD (0.05) 2.552 2.187 

CV (%) 7.82 6.63 

* —'Significant at 5% level of probability; 

NS —'Non-significant 
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Figure 1. The effect of different retranspianting dates on plant height (mean of two 

rice cultivars) 

BRRI (1989) reported that the optimum planting time of T. aman rice is in August. But 

sometimes transplanting was delayed due to various physical and socio-economic factors. 

This late planting exposed the vegetative and reproductive phases as well as phonological 

events of crop in an unfavorable temperature regime thereby causing high spikelet 

sterility and poor growth of the plant. 
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4.2 Number of total tillers 

Number of total tillers hiW' of late T. aman rice plant was not significantly affected by 

different T. aman rice cultivars (Table 1) and also by different transplanting and 

retransplanting dates (Fig. 2). Numerically the highest number of total tillers hilr' (12.74) 

was obtained from V2  (Bina-sail) while BR22 (V2) gave the lowest result (11.71). 

It was observed from the results presented in Figure 2 and Appendix I that the different 

retranspianting dates have significant influence on number of total tillers hill'. The 

highest number of total tillers hill' (13.13) was obtained from 1, (4 weeks aged seedlings 

transplanted on 22 September) while retransplanted on 06 October (T4) gave the lowest 

result (10.47). 

Ti 
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T1: 4 weeks aged seedlings transplanted on 15 September 

12: retransplanted on 22 September 

retransplanted on 29 September 

retransplanted on 06 October 

Figure 2. The effect of different retranspianting dates on number of total tillers hilr' 

(mean of two rice cultivars) 

22 



Table 2. The interaction effect of varieties and different retransplanting dates on 

plant height and total tillers number hiIF' of T. aman rice 

Variety Planting date Plant height Total tiller 

(em) hilt' 

BR22 (V i) 15/9/13(1,) 113.9 b 12.50 be 

22/9/13 (12) 112.2 be 12.80 abc 

29/9/13 (T3) 108.6 e 12.30 be 

06/10/13(T4) 100.6 d 9.233 d 

Bina-sail (V2) 15/9/13 (T,) 137.5 a 13.77 a 

22/9/13(T2) 136.1 	a 13.10 ab 

29/9/13(T3) 135.2 a 12.40 be 

06/10/13(T4) 
134.8 a 11.70 e 

Significant level * * 

LSD(Q05) 3.666 1.262 

CV (%) 7.82 6.63 

* —Signifieant at 5% level of probability; 
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The results presented in Table 2 showed that number of total tillers hilt1  differed 

significantly due to the interaction effect of varieties and different retransplanting dates of 

late T. arnan rice cultivars. The highest number of total tillers hilt' (13.77) was obtained 

from Bina-sail variety and 4 weeks aged seedlings transplanted on 15 September (V2T1 ) 

which was statistically similar with V2T2  and V,T2  On the other hand, V2T4  (Bina-sail 

and retransplanted on 06 October) produced the lowest one (11.70). 

These results are similar with the findings of Sultana (2008) who observed that number 

total of tillers hilt' was not significantly affected by variety. Idris and Matin (1990) also 

reported that number of total tillers hilt' was identical among the varieties studied. But 

the results are in contradiction with Alam et at (2012) who found that highest number of 

total tillers hilt' (12.23) was produced by BRII and the lowest number of total tillers hilI 

1 (10.17) was produced by BRRI dhan32 among three varieties. Roy el aL (2014) found 

that, number of tillers hilt' at different days after transplanting varied significantly 

among the varieties up to harvest where maximum number of tillers hilt' (46.00) was 

observed in Syihety boro and minimum (19.80) in Bereratna. Miah nat (1993) reported 

that tiller number varied widely among the varieties and the number of tillers/plant at the 

maximum tiller number stage ranged between 14.3 and 39.5 in 1995 and 12.2 and 34.6 in 

1996. Amin and Haque (2009) found that BRRI dhan38 and BRRI dhan37 seedlings. 

both 35 days old, produced the highest number of tiller hilt' at all DATs except 15 DAT. 

43 Number of effective tillers 

The effective tillers hilt' did significantly differ due to the varietal effect (Table 3). 

Though higher number of effective tiller hill' was recorded in Bina-sail (11.12) and the 

lowest was observed in BR22 (9.45). These results match with the findings of Roy et at 

(2014) who reported that effective tillers hill' differed among the varieties. 

There was significant influence on the number of effective tillers 	shown by different 

retransplanting dates (Fig.3). The highest number (11.58) of effective tillers hilt' was 

obtained from T, (4 weeks aged seedlings transplanted on 15 September) which was 
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statistically identical with T2  (retranspianted on 22 September) while retransplanted on 06 

October (T4) gave the lowest number of effective tillers (8.2) hilld  (Appendix 1). Pal et 

at (2002) conducted an experiment to find out the yield of late transplanted Arnan rice 

(cv. BR23) grown under different planting dates (1st,  15th and 30th  Sept.). They found that 

yield components namely number of effective tillers m 2, number of grains and that of 

total spikelets panieled,  weight of 1000 grains were notably decreased with the delay in 

transplanting which in turn resulted in the decreased grain yield. The grain yield 

gradually decreased from F" September transplanting onwards and became the lowest 

when the crop was transplanted on 30th  September. 

, 	--Table 3. The varietal effect on number of effective and non-effective tillers hillS' and 
A 
'r 	panicle length of T. aman rice 

Variety Effective Non- Panick 

tillers hill' effective length (cm) 

tillers hill' 

8R22 (V,) 9.450 b 2.258 20.95 b 

Bina-sail (V2 ) 11.12 a 1.625 23.07 a 

Significant level * NS * 

LSD (0.05) 1.303 0.8239 1.068 

CV (%) 7.68 5.05 2.37 

* —Significant at 5% level of probability; NS —'Non-significant 
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Figure 3. The effect of different retranspianting dates on number of effective tillers 

hilf' (mean of two rice cultivars) 

Interaction effect of varieties and different retranspianting dates showed significant 

influence on the number of effective tillers hilr' (Table 4). The highest number of 

effective tillers (12.37) hill' was found from variety Bina-sail transplanting at 15 

September of 4 weeks aged seedlings (V2T,). On the other hand, retransplanted on 06 

October (T4) of the variety BR22 (V,) gave the lowest number of effective tillers hill 

'(6.7). The result is similar to that of Nahar et al. (2009) who reported that BRRI dhan46 

had significantly higher effective tillers hill1  than the BRRI dhan3l in late transplanted 

conditions. 
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4.4 Number of non-effective tillers 

The main effect of varieties on the number of non-effective tillers hilr' was non-

significant (Table 3). Though comparatively higher number of non-effective tiller hilU' 

was recorded in BR22 (2.258). 

Different retranspianting dates had significant influence on number of non-effective 

tillers hill1  (Fig. 4). The highest number of non-effective tillers hilr' (2.267) was obtained 

from 'F4  (retranspianted on 06 October) while the lowest number of non-effective tillers 

hill' was obtained from T, (4 weeks aged seedlings transplanted on 15 September) 

(Appendix 1). 

There was significant variation found in number of non-effective tillers hilF' due to the 

interaction effect of varieties and different retransplanting dates (Table 4). The highest 

number of non-effective tillers hill' (2.533) was obtained from V1  (13R22) and T4  

(retranspianted on 06 October) which was statistically similar to V,T3  The lowest 

number of non-effective tillers hilr' was obtained from V2  (Bina-sail) and T, (4 weeks 

aged seedlings transplanted on 15 September) which was statistically similar to V2T2. 

The present study was similar to the swdy of Mangor (1984) who reported that deviation 

from the optimum planting time may cause incomplete vegetative stage and irregular 

panicle exertion. 
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Table 4. The interaction effect of varieties and different retransplanting dates on 

number of effective tillers hilt', non-effective tillers hilt' and panicle length 

of T. aman rice 

Variety Planting date Effective tillers Non-effective Panicle length 

hilt' tillers hilt' (cm) 

15/9/13 (1,) 10.80 c 1.700 cd 21.14 cd 

822(V,) 
22/9/13 (T2) 10.50 c 2.300 ab 21.07 d 

29/9/13 CT3) 9.800 d 2.500 a 20.84 d 

06/10/13 (T4) 6.700 e 2.533 a 20.74 d 

15/9/13 (T,) 12.37 a 1.400 d 24.12 a 

Bina-sail (V2) 
2219/13 (T2) 11.70 b 1.400 d 23.44 ab 

29/9/13 (T3) 10.70 e 1.700 cd 23.01 abc 

06/10/13 (T4) 9.700 d 2.000 be 21.71 bed 

Significant Level * $ * 

LSD(O.05) 0.3949 0.3277 1.901 

cv (%) 7.68 5.05 2.37 

* —'Significant at 5% level of probability; NS —'Non-significant 
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4.5 Panicle length 

There significant variation was found due to the main effect of two varieties on the 

panicle length (cm) of late T. aman rice (Table 3). The highest length of panicle (23.07 

cm) was obtained from variety Bina-sail while the shortest panicle (20.95 cm) found in 

variety BR.22. It may be due to genetic character. Alam et al. (2012) found that BR! 1 

have higher panicle length than BRRI dhan32 and BRR! dhan33. 

Significant influence was observed on panicle length due to the effect of different 

retransplanting dates (Fig. 5). The longest panicle (22.63 cm) was obtained from T, (4 

weeks aged seedlings transplanted on 15 September) which is statistically similar with 

1'2. On the other hand, retransplanted on 06 October (T4) gave the lowest result (21.22 

cm) (Appendix 1). 

The panicle length significantly differed due to the interaction effect of varieties and 

different retransplanting dates (Table 4).The longest panicle (24.12 cm) was found from 

V2'!'1  (Bina-sail and 4 weeks aged seedlings transplanted on 15 September) and the 

shortest (20.74 cm) panicle was recorded in V1 T4. 

Hasanuzzaman et aL (2009) in a study found that the length of panicle in late transplanted 

Aman rice ranged from 23.59 to 21.30 cm which matched with the present study. 

Yoshida (1981) reported that rice plants required a particular temperature for its 

phenological affairs such as panicle initiation, flowering, panicle exertion from flag leaf 

sheath and maturity and these are much influenced by the planting dates during T. aman 

season. 
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Figure 5. The effect of different retranspianting dates on panicle length (mean of 

two rice cultivars) 

4.6 Number of filled grain 

A significant variation was observed due to the varietal effect on the number of filled 

grains panicl&' (Table 5). Maximum number of filled grains (138) panicled was recorded 

from the variety Bina-sail while the variety 11R22 gave the lowest (129.8) filled grains 

panicle. I3RRI (2006) studied the performance of BRI4, Pajam. BR5 and Tulsimala and 

reported that Tulsimala produced the highest number of filled grains panicl&' and SRI 4 

produced the lowest number of filled grains panicle'. 
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The significant influence was recorded due to different retranspianting dates on the 

number of filled grains panicle (Fig. 6). The highest number of filled grains (140.2) 

panicl&' was obtained from T1  (4 weeks aged seedlings transplanted on 15 September) 

which was statistically similar with T2. On the other hand, the lowest (124.2) filled grain 

was recorded from T4  (retranspianted on 06 October) (Appendix 2). 

It was revealed from the results presented in Table 6 that the interaction effect of varieties 

and different retransplanting dates have significant influence on the number of filled 

grains panicle* The highest number of filled grains (145.2) panieled  was recorded from 

V2T1  which was statistically similar with V2T2. The lowest (128.90) filled grain was 

recorded from V,T4  (BR22 and retransplanted on 06 October). 

Table 5. The varietal effect on filled grain and unfilled grains panicl&'of T. aman 

rice 

Variety Filled grains 

panicle1  

Un-filled grains 

paniel&' 

BR22 (V1 ) 129.8 b 18.82 

Bina-sail (V',) 138.0 a 17.71 

Significant level * NS 

LSD (0.05) 3.561 1.748 

CV (%) 4.01 4.55 

* —'Significant at 5% level of probability; NS —'Non-significant 
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Figure 6. The effect of different retransplanting dates on number of filled grains 
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Table 6. The interaction effect of varieties and different retransplantiug dates on 

filled grains and unfilled grains of T. aman rice 

Variety Planting date Filled grains panickY' Un-filled grains 

panickY' 

8R22 (V1) 

15/9/13(T1 ) 135.2 b 15.90 d 

22/9/13 (12) 134.3 be 16.20 d 

29/9/13 (T3) 132.2 cd 18.20 c 

06/10/13(T4) 117.4 e 24.97 a 

Bina-sail (V2) 

15/9/13(T) 145.2 a 12.53 e 

22/9/13(T2) 142.8 a 18.20 e 

29/9/13(T3) 133.0 bcd 19.90 b 

06/10/13(T4) 130.9 d 20.20 b 

Significant level * * 

LSD(G.O5)  2.613 1.513 

CV (%) 4.01 4.55 

* —Significant at 5% level of probability 
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4.7 Number of unfilled grains 

No significant difference was observed in case of number of unfilled grains panicl&' 

among the two Aman rice cultivars 13R22 and Bina-sail (Table 5). 

Different retranspianting dates have significant influence on the number of sterile or 

unfilled grains panicl&' (Fig. 7). From T4  (retranspianted on 06 October), the highest 

number of unfilled grain (22.58) panicle4  was obtained whereas the lowest (14.22) was 

recorded from T1  (4 weeks aged seedlings transplanted on 15 September) (Appendix 2). 

The interaction effect of varieties and different retransplanting dates showed significant 

influence on the unfilled grains paniel&' (Table 6). The highest number of unfilled grains 

(24.97) paniel&' was obtained from V1 T4  whereas the lowest (12.53) number of unfilled 

grain paniel&' was recorded from V2 l'1 . 

Shimizu and Kumo (1967) reported a wide range of abnormal spikelets, all of which were 

induced under the low temperature treatments at the young paniele primordial 

differentiation stage. As the temperature in Bangladesh is lower in December it induced 

in increased sterile grain. 
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Figure 7. The effect of different retranspianting dates on number of unfilled grains 

panicle' (mean of two rice cultivars) 

4.8 1000-grain weight 

There was not a significant variation observed due varietal effect of BR22 and Bina-sail 

on the 1000-grain weight (Table 7). But the highest weight (18.15 g) of 1000-grainwas 

recorded from the variety BR22 vhile the variety Dma-sail gave the lowest weight (17.71 

g) of 1000-grain. Alam et at (2012) found that BRI I have higher 1000-grain weight than 

BRRJ dhan32 and BRRI dhan33. 
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Table 7. The varietal effect on 1000-grain weight and grain yield of T. aman rice 

Variety 1000-grain weight 

(g) 

Yield 

(tha') 

BR.22 (V,) 18.15 2.870 b 

Bina-sail (V2) 17.71 3.492 a 

Significant level NS * 

LSD (0.05) 1.178 0.5527 

CV (%) 2.57 6.01 

* —Significant at 5% level of probability NS - Non Significant 

The 1000-grain weight of late aman rice significantly influenced by different 

retranspianting dates (Fig. 8). The highest 1000-grain weight (19.50 g) was recorded 

from T, (4 weeks old seedlings transplanted on 15 September). On the other hand, 

rctransplanted on 06 October (T4) showed the lowest result (16.34 g) (Appendix 2). 

The 1000-grain weight of late aman rice significantly influenced by the interaction effect 

of varieties and different retranspianting dates (Table 8). The highest 1000-grain weight 

(19.70 g) was recorded from V1 T, (BR22 and 4 weeks aged seedlings transplanted on 15 

September). On the other hand. V2T4  (Bina-sail and retranspianted on 06 October) 

showed the lowest result (16.48 g). 
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Table 8. The interaction effect of varieties and different retransptanting dates on 

1000-grain weight and grain yield of T. aman rice 

Variety Planting date 1 000-grain weight (g) Yield 
(thi') 

8R22(V 1 ) 

15/9/13(T 1 ) 19.70 a 3.217 b 

22/9/13 (T2) 18.61 	be 2.890 c 

29/9/13(T3 ) 18.10 cd 2.780 ccl 

06/10/13 (T4) 16.20 g 2.593 d 

Dma-sail 

15/9/13 (T 1 ) 19.39 at, 3.970 a 

22/9/13 (1'2) 
(V2)  

17.75 de 3.780 a 

29/9/13(T3 ) 17.20 ef 3.380 b 

06/10/13 (T4 ) 16.48 fg 2.837 ccl 

Significant level * t 

LSD(0D5)  0.8176 0.2533 

CV(%) 2.57 6.01 

* —'Significant at 5% level of probability; 

Pal et at (2002) conducted an experiment to find out the yield of late transplanted Aman 

rice (cv. BR23) grown under different planting dates (15t. 15th and 30th  Sept.). They found 

that yield components namely number of effective tillers m 2, number of gains and that 

of total spikelets panicl&1, weight of 1000 grains were notably decreased with the delay 

in transplanting which in turn resulted in the decreased grain yield. The grain yield 

gradually decreased from I" September transplanting onwards and became the lowest 

when the crop was transplanted on 30 September. 



4.9 Grain yield 

The grain yield (t hi') of late T. aman rice significantly differed due to the varietal effect 

of two Arnan rice cultivars BR22 and Bina-sail (Table 7). The highest grain yield (3.492 t 

ha') was recorded from the variety Bina-sail (V2) while the variety 13R22 gave the lowest 

grain yield (2.870 t hi'). Alam et aL (2012) found that the yield components (tillers hilF', 

effective tillers kill 4, panicle length, weight of 1000-grain and grain yield) except number 

of fertile spikelets panicl&' were highest in case of variety BRI I and hence it produced 

the highest grain yield (5.92 t hi') than BRRI dhan32 and BRRI dhan33. 

The different retransplanting dates have significant influence on grain yield (Fig. 9). The 

highest grain yield (3.593 t hi') was obtained from T, (4 weeks old seedlings 

transplanted on 15 September) and the lowest result (2.715 t hi') was recorded from T4  

(retransplanted on 06 October) (Appendix 2). 

From Table 8, it is clear that the interaction effect of varieties and different 

retrarisplanting dates have significant effect on grain yield of Late T. aman rice. The 

highest grain yield (3.970 t hi) was obtained from V2T, (Bina-sail and 4 weeks old 

seedlings transplanted on 15 September) which was statistically identical with V2T2  while 

the lowest result (2.593t hi') was recorded from V,T4  (BR22 and retranspianted on 06 

October) which was statistically identical with V2T4. The above results support the 

findings of Pal et aL (2002). 
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Figure 9. The effect of different retranspianting dates on grain yield (mean of two 

rice cultivars) 

Nahar ci al. (2009) found that grain yield decreased significantly with the delay of 

transplanting date. BRRI (1989) also reported similar results. Faria and Folegatt (1962) 

reported that grain yield was high for sowing in October (5.4 to 6.0 t ha') and lower for 

sowing in December (1.6 to 4.8 t ha') due to the low temperature at seed filling stages, 

mostly for the late cultivar. 
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4.10 Chemical Composition 

4.10.1 Nitrogen content 

Niuogen content (%) in shoot of rice showed a statistically significant difference due to 

the varietal effect of BR22 and Bina-sail (Table 9). In shoot, the highest N content (1.452 

%) was found in variety BR22 (V i ) and the variety Bina-sail contained the lowest amount 

(1.089 %) of N. 

Table 9. The varietal effects on nitrogen, phosphorus and potassium contents in 

shoots of T. aman rice 

Variety 

BR22 (V1) 

N (%) 

1.452 a 

P (%) K (%) 

0.3068 0.9254 a 

Bina-sail (V2) 1.089 b 0.2953 0.7265 b 

Significant level * NS * 

LSD (0.05) 0.1052 0.02421 0.1349 

CV (%) 5.69 3.91 11.12 

* —Significant at % level of probability; NS —Non Significant 

It was observed from the results presented in Fig. 10 and Appendix 3 that, different 

retransplanting dates have significant effect on N content in shoot of late T. aman rice. 

The highest N content (1.467 %) in shoot was observed from 1,1 (4 weeks old seedlings 

transplanted on 1 5 September) while retranspianted on 06 October (T4) gave the lowest 

result (1.023 %). 
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Figure 10. The effect of different retranspianting dates on N content in straw (mean 

of two rice cultivars) 

N content in shoot of anian rice varied significantly due to the interaction effect of 

varieties and different retransplanting dates (Table 10). The highest N content in shoot 

(1.680 %) was observed in V1T1  (BR22 and 4 weeks old seedlings transplanted on 15 

September) while the lowest result (1.015 %) was recorded in V2T4  (Bina-sail and 

retransplanted on 06 October). 
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4.10.2 Phosphorus content 

A significant variation was not observed due to the varietal efThct on P content in shoot of 

Anian rice (Fable 9).But, in shoot, the highest P content (0.3068 %) was observed in V1  

(BR22) while Bina-sail (V2) contained (0.2953 %) P. 

The P content in shoot varied significantly due to the effect of different retransplanting 

dales (Fig. II). Maximum P content (0.3490 %) in straw was recorded maximum in T1  (4 

weeks old seedlings transplanted on 15 September) and minimum (0.2398 %) in T4  

(retransplanted on 06 October) (Appendix 3). 

From Table 10. it is clear that interaction effect of varieties and different retransplanting 

dates have significant effect on P content in shoot. The highest P content (0.3550 %) was 

observed in shoot of Aman rice from VT1  which was statistical identical with V,T1  and 

V1 T2  while the V1 T4  gave the lowest result (0.2233 %) which was statistical similar with 

V1 T4. 
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Figure 11. The effect of different retranspianting dates on P content in straw (mean 

of two rice cultivars) 

4.10.3 Potassium content 

Potassium content (%) in shoot of Aman rice differed significantly due to the effect of 

varieties BR22 and Bina-sail (Table 9). The highest K content (0.9254 %) was found in 

shoot of BR22 and the lowest content (0.7265 %) of K in shoot of Bina-sail. 
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The K content in shoot of late T. aman rice showed a significant difference due to the 

effect of different retranspianting dates (Fig. 12). The highest K content (0.9760 %) in 

straw was observed from T1  (4 weeks old seedlings transplanted on 15 September) and 

the lowest was observed in T4  (Appendix 3). 
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Figure 12. The effect of different retranspianting dates on K content in straw (mean 

of two rice cultivars) 

K content (%) in shoot of late T. aman rice varied significantly due to the interaction 

effect of varieties and different retranspianting dates (Table 10). The highest K content 

(1.109 %) in shoot was observed from V1T1  while the V2T4  gave the lowest content 

(0.5950 %) of K in shoot. 
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Table 10. The interaction effect of varieties and different retranspianting dates on 

nitrogen, phosphorus and potassium content in shoots of T. aman rice 

Variety Planting date N (%) P (%) K (%) 

BR22 (V1) 

15/9/13 (T1 ) 1.680 a 0.3550 a 1.109 a 

22/9/13 (T2) 1.549 b 0.3380 ab 1.023 ab 

29/9/13 (T3) 1.469 c 0.3110 ab 0.9560 abc 

06/10/13(T4) 1.111 	e 0.2233 c 0.6137 d 

Bina-sail (V2) 

15/9/13 (T1 ) 1.254 d 0.3430 a 0.8430 abed 

22/9/13 ('F2) 1.153 e 0.3090 abc 0.7710 bed 

29/9/13 (T3) 1.015 	f 0.2730 abc 0.6970 ed 

06/10/13 (T4) 0.9343 g 0.2563 be 0.5950 h 

Significant level * * * 

LSD(O05)  0.07795 0.08618 0.2974 

CV(%) 5.69 3.91 11.12 

* —Significant at 5% level of probability 

The N. P and K contents in straw/ shoot of two late T. aman rice cultivars significantly 

decreased with increasing the time of transplanting date. These results confirmed the 

opinion of Ahmed (2009). It might be due to low contents of N. P and K in the soil of 

seed beds. So. some pad of the N. P and K fertilizers should be added in the soil of seed 

beds in the period of growing the seedlings. 
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SUMMARY AN CONCLUSION 



ChapterS 

SUMMARY AND CONCLUSIONS 

The experiment was conducted at the farm of Sher-e-Bangla Agricultural 

University, Dhaka-1207 during the period from August to December, 2013 to find 

out the effect of two late T. Aman rice cultivars (BR22 and Bina-sail) on the 

growth, yield and nutrient contents of different transplanted and retransplanted on 

different dates [l' 4 weeks aged seedlings transplanted on 15 September , 

retransplanted on 22 September, 'F3 	retransplanted on 29 September, 'L1  

etransplanted on 06 October]. The two factorial experiment was laid out in a RCBD 

design with three replications. 

The effect of the cultivars BR22 and Bina-sail showed significant variation in case 

of most growth and yield parameters. The tallest plant (135.9 cm) was obtained 

from variety Bina-sail while the variety BR22 gave the shortest plant (108.8 cm). 

For most yield contributing factors like filled grain panicle & grain yield, Bina-

sail cultivar gave significantly higher results than BR22. In case of nutrient (N, P & 

K) content in straw, BR22 cultivar gave significantly higher results than Bina-sail. 

The effect of different transplanting and retransplanting dates showed significant 

variation on growth & yield parameters and N. P & K nutrients content in shoot of 

late 1'. Aman rice. The highest results of the growth and yield parameters of late 

Aman rice were found in T1  (4 weeks old seedlings transplanted on 15 September) 

which was closely followed by T2  (retransplanted on 22 September) except non-

effective tillers hill1  and unfilled grains panieled  where the highest results were 

recorded in T4  (retransplanted on 6 October). On the other hand, the last 

transplanting i.e. 06 October (T4) showed the lowest results in all cases except non-

effective tillers hill' and unfilled grains paniele' where the lowest results were 

recorded in T3  (4 weeks old seedlings transplanted on 15 September). For N, P and 

K contents in shoots of late arnan rice significantly differed due to the effect of 
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different retransplanting dates where the highest results were recorded in T 

followed by T2  & T3; and the lowest result was obtained from T4. 

The total tillers, effective and non-effective tillers hilf1, panicle length differed 

significantly due to the interaction effect of different retransplanted on different 

dates and two late T. aman rice cultivars BR22 & Bina-sail. The tallest plant and 

the highest lilled grains panicle' were obtained from V2T,  (Bina-sail and 4 weeks 

old seedlings transplanted on 15 September). On the other hand, V1111  (BR22 and 

retransplanted on 06 October) produced the shortest ones. The highest number of 

total tillers hilr' (13.77) was obtained from Bina-sail variety and 4 weeks aged 

seedlings transplanted on 15 September (V2T,)  which was statistically similar with 

V2T2  and V1T2  The highest number of non-effective tillers hilr' was found in 

13R22 variety and retransplanted on 06 October while the lowest number of non-

effective tillers hill' was obtained from V2  (Bina-sail) and T1  (4 weeks aged 

seedlings transplanted on 15 September). The longest panicle was found from V2T1  

(Bina-sail and 4 weeks aged seedlings transplanted on 15 September) and the 

shortest panicle was recorded in V1 T4. The highest number of filled grains panicle' 

1was recorded from V2T, which was statistically similar with V2]'2. The highest 

number of unfilled grains panicle' was obtained from V,T4  whereas the lowest 

number of unfilled grain panicle' was recorded from V2T,. The highest 1000-grain 

weight was obtained from V1 T, but highest grain yield were found in V2T, (Bina-

sail variety and 4 weeks old seedlings transplanted on 15 September). '[lie nutrient 

N. P and K contents in shoot decreased with later dates of transplantation with old 

seedlings in both the cultivars. 

It appeared from the above results that different transplanting and retranspianting 

dates have significant effect on growth, yield and nutrient (N, P & K) contents of T. 

an'ian rice BR22 and Bina-sail. With delay in transplanting, the yield ofT. Aman 

rice BR22 and Bina-sail reduced but still it was possible to get some sort of 

economic return by escaping the late flood. Especially the Bina-sail retransplanted 
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on 22 or 29 September can be a good option for farmers who cultivate anian rice in 

flood-prone areas. 

The following recommendations may be made based on the results- 

> In hood-prone areas, it may be possible to get some yield by late 

retnmsplanting of late T. arnan rice BR22 and l3ina-sail. 

> Such study is needed in different agro-ecological zones (AEZ) of 

Bangladesh for regional adaptability and other performance. 
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Appendix 1. The effect of different retranspianting dates on plant height, tiller 
number and panicle length of T. aman rice 

Different aged 
seedling 

planting date 

Plant 
height 
(cm) 

Total tiller 
hill' 

Effective 
tiller hill1  

Non- 
effective 

 tiller hill' 

Panicte 
length 
(cm) 

T, 125.7 a 13.13 	a 11.58 a 1.550 b 22.63 a 

T2 124.2 ab 12.95 a 11.10 ab 1.850 ab 22.25 ab 

13  121.9 b 12.35 a 10.25 b 2.100 ab 21.92 b 

T4  117.7 e 10.47 b 8.200 c 2.267 a 21.22 c 

LSD(O05)  2.934 1.847 1.177 0.5781 0.6751 

CV (%) 7.82 6.63 7.68 5.05 2.37 

Significant level I * * * 

s.... Significant at 5% level of probability 
NS - Non-significant 

Appendix 2. The effect of different retranspianting dates on filled grain, unfilled 
grain, 1000-grain weight and grain yield of T. aman rice 

Different aged seedling 
planting date 

Filled grain 
paniel&' 

Unfilled grain 
panicl&' 

1 000-grain 
weight (g_ 

Yield 
(tlha) 

140.2 a 14.22 d 19.55 a 3.593 a 

12 138.6 a 17.20 c 18.18 b 3.335 ab 

'1 3  132.6 b 19.05 b 17.65 e 3.080 be 

'14 124.2 c 22.58 a 	1 16.34 d 2.715 c 

2.317 1.411 0.4344 0.4105 

CV (%) 4.01 4.55 2.57 6.01 

Significant level  

*-. Significant at 5% level of probability 
NS -* Non-significant 
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Appendix 3. The effect of different retranspianting dates on nitrogen, 
phosphorus and potassium content in shoots of T. aman rice 

Different aged seedling planting date N (%) P (%) K (%) 
1.467 a 0.3490 a 0.9760 a 

1.351 	ab 0.3235 a 0.8970 a 
T3 1.242 ab 0.2920 ab 0.8265 ab 
1'4 1.023 b 0.2398 b 0.6043 b 

LSD(O.05) 0.3734 0.06864 0.2794 
CV(%) 5.69 3.91 11.12 

Significant level * * * 

' Significant at 5% level of probability 	

ShE'.r.2 CL? 	r P!3r Lr 
NS -. Non-significant 	

Laibiary 
kC 

.. 
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