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PERFORMANCE OF ADVANCE LINES OFAROMATIC RLCE 

UNDER DIFFERENT TRANSPLANTING DATES 

A field experiment was conducted at the Agronomy field of Sher-e-Bangla 

Agricultural University (SAU), Dhaka during the ,lma,; season in July to 

November 2005, with a view to study the perlbrmance of newly developed 

Suvash promising lines under different transplanting date along with one 

modern variety. The experiment consist two levels of treatments viz. A: Four 

transplanting date: 15 July. 1 August. 15 August and 1 September. 13: Four 

promising lines/ variety: Subashi, Suhash2. Subash5. and inbred variety BRRI 

dhan38. The experiment was laid out in split plot design with three replications. 

Experimental result showed that transplanting dates and variety individually 

had significant elket on the agronornic parameters like plant height. paniele 

length, total tiller in 	non-effective tillers nf2. effective tillers n12. total 

spikelet panicle1. filled grains panicl&'. spikalet sterility (%). grain yield (1 ha). 

straw yield (t ha1) and biological yield (t ha'). The result revealed that I 

August transplanting gave the highest grain yield (4.03 t ha1) which was at per 

with 15 July transplanting (3.88 t haj. Among the varieties Subashl gave the 

highest yield (3.95 t had ) but that was at per with those of Suvash2 (3.81 t had) 

and inbreed variety I3RRI dhan38 (3.72 t ha').The combined effect of date of 

transplanting and variety had also significant effect on yield and yield 

characters. Subash I and }3RRI dhan38 planted on 1 August showed highest 

yield attaining good yield contributing characters. 
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CHAPTER I 

INTRODUCTION 

Rice (Oiyza saliva L.) being the worlds most widely consumed grain play an 

unique role in combating global hunger (IRRI. 2004). It is the dominant food to 

feed the people of the developing world and in Asia. In Asia more than 90 % of 

the world's rice is produced and consumed, so it is the homeland of rice 

cultivation (Hossairi and Pingali. 1998). At present, food production has been 

given the highest priority in the world in meeting the demands of its ever-

increasing population. IlalI'of the worlds populations choose rice as their food as 

it alone supplies about 75 % of the calories and 5.5 % of the protein in the average 

daily diet (BRRI. 2001: Kenmore. 2003 and Bhuiyan et aL 2004). Moreover, it 

provides vitamin and other nutrients for people (BRRI 1997a: Sattar. 1994). 

Bangladesh is the fourth largest producer and consumer of rice in the world with 

annual production of 26 million metric tons and area of 11 million hectare (BBS. 

2004). 

Compared to mid sixties rice production in Bangladesh has almost doubled during 

the past three decades. But yet we can't export the coarse rice after fulfillment of 

the demand due to high competition of other quality rice growing countries 

(Choudhury. 1991). So, breeding strategies should he focused on to produce fine 

aromatic rice. Thirty- six indigenous aromatic rice accessions in BRRI germplasm 



pagal. Modhumala. Tulsi, Mohonbhog. Raj hhog. Badshahhog kataribbog and 

khaskani were evaluated (BRRI, 1993). BRRI released two short bold grain 

type aromatic rice varieties BRS and BR 34 in 1976 and in 1997 rcspctively. 

BRRI dhan37 and I3RRI dhan38 are the modem varieties of aromatic rice, 

which have been developed by Bangladesh Rice Research Institute (BRRI). 

Among the aromatic rice Badshabhog. Kataribhog. Kalizira, Tulshimala, 

Chinigura. BRRI dhan37 and BRRI dhan38 are the most highly valued 

commodity in Bangladesh agricultural trade market for having small grain and 

pleasant aroma. 

Rice breeder at Bangladesh Rice Research Institute (BRRI) as well as national 

policy makers has been given emphasis on line and aromatic rice production. 

This rice has long been popular in the orient and are now becoming more 

popular in Middle East, Europe and United States. So, there is a great 

opportunity to earn foreign currency by exporting aromatic rice, as the 

consumption area of aromatic rice throughout the world is large and price is 

also high (Choudhury and Bhuiyan, 1991). Islam ci cii. (1996) observed that the 

yield of aromatic rice was lower (1.5-2.0 t haj but its higher price and low 

cost of cultivation generate higher prolit margins compared to other varieties 

grown in the area. Furthermore, consumers in urban areas in our eowitry also 

prefer linc and aromatic rice. Most of the aromatic rice gerniplasm available in 

our country are low yielding. photoperiod sensitive and grown during Anion 

season in the rainfèd condition (Begum et al. 1993). Some of these have good 

quality in respect of fineness, aroma and protein content (Kaul ci cii. 1982). 

Thereibre, attention should be given for breeding of high yielding quality 

aromatic rice varieties. 



(Kaul ci al. 1982). Therefore, attention should be given for breeding of high 

yielding quality aromatic rice varieties. 

')CIost of the aromatic rice varieties in Bangladesh are traditional type, photoperiod 

sensitive and are grown during Ainan season in the rain f'ed condition. A study 

(Islam ci al. 1996) revealed that 12.49% of the study area was cultivated by 

aromatic rice varieties. Another study (Baque etal.. 1997) revealed that among the 

aromatic rice varieties. Chinigura is the predominant one that covers more than 

70% farms in the northern districts of Naogaon and Dinajpur. In these districts, 

30% of rice lands were covered by aromatic rice varieties are Kalijira 

(Predominant in Mymensingh) and Kataribhog (Predominant in F)inajpur). 

Traditional hasmati varieties are tall growing and highly photosensitive. All the 

aromatic rice traits are genetically governed and inherited, their expression under 

natural condition is very much dependent on environment, soil and management 

practices. Farmer's sown seed in the bed and than transfer to field. Delayed 

transplanting resulted in poor vegetative growth as well as yield. Planting date ola 

crop is an important factor for obtaining higher yields (Bhuiyan. 1992). however, 

Seeding and transplanting time can be influenced directly or indirectly, by weather 

condition during land and seedhed preparation, method of' seeding or 

transplanting. irrigation facilities, times of maturity of rice in relation to the date of 

seeding or transplanting. Singli ci al.. (1997) described some lüctors which 

adversely affects aroma such as. hot weather during flowering and development, 

nitrogenous fertilizer particularly urea, poor soil, transplanting date, heavy soil, 

delayed harvesting after maturity and mechanical dehulling Late transplanting of 



photoperiod-sensitive Amai; rice does not produce flower due to higher day length. 

Narayanaswamy et al., (1982) reported that early transplanting of Anan rice in I 

July produced the higher grain yield 2.6 t ha' than other dates IS July and 1 

August. Rice planted in mid July gave the highest grain yield and with the 

advancement of planting dates yield decreased. 

however, appropriate planting date is required for higher yields with better quality 

of this rice. So the above circumstances, the objectives of the study are as follows- 

To select the optimum planting time of transplanted aromatic rice 

To evaluate the yield performance of transplanted aromatic rice 

To study the effective interaction between varieties and planting time on the 

yield and yield contributing characters of aromatic rice. 

4 
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CHAPTER 2 

REVIEW OF LITERATURE 

The performance of the line rice is determined by the interactions of genetic 

potential with its environment to which it is grown (BRRI, 1990). The genetic 

potential (yield) depends on cultural practices. The cultural practices such as 

transplanting of rice in optimum time and the use of good varieties have 

considerable role on the growth and yield of rice. A number of experiments 

have been conducted in Bangladesh and also elsewhere in the world with these 

aspects to evaluate the perlhrrnance of transplant Anion rice. In this chapter. an  

attempt has been made to review some of the remarkable findings of various 

researches at home and abroad related to the optimum time and variety on the 

perlbnnance of somc transplant A,nan rice varieties. 

2.1 Effect of date of transplanting 

In Bangladesh, BRRI 201) evaluated that most of the fine rice varieties are 

grown in the ,1,non season. However, tine rice varieties can also be grown in 

flora season with the manipulation of planting date and the application of 

water. 

Singh ci at (1997) conducted experiment and showed that the rice seedlings 

planted early or late influence the growth and yield due to change in the 

climatic conditions. i'hus, the growth and grain yields of rice depended on the 

genetic potentials of eultivars, environmental conditions and management 

practices. 

5 



(ihosh and Ganguly (1994) observed in a trial that modern variety in late 

planting caused reduction of grain yield. while, early planting of traditional 

variety failed to increase grain yield due to premature lodging of the crop prior 

to flowering. 

From an experiment Islam ci al. (1999b) showed that agronomic characters 

such as plant height, panicle hill" and panicle length were significantly affected 

by planting dates. 

Gangwar and Sharma (1997) observed that the diflerent rice varieties 

(Aromatic and non aromatic) transplanted in diflërent dates significantly 

influenced the grain yield and aroma content of rice. To exploit the lull yield 

potential of traditional aromatic rice varieties, it is necessary to determine their 

optimum planting time in each season in a specific location. 

Joseph and Ilavanagi (1987) reported that consideration of planting time of rice 

was the most important to obtain higher yield. The early or late planting of rice 

in the Aman season influences the growth and yield due to change in the 

climatic condition. 

Zaman (1980) revealed that transplanting time in Anion season was very 

important to control the vegetative phase of a variety. In other words, early 

transplanting beyond the optimum enhanced excessive vegetative growth and 

late planting shortening the vegetative phasc. 

In a repon lRBJ.j2OO1).sted that under favorable condition transplant Aman 

rice performed best when planted between mid July and the end of August. 



Alum (1998) observed that traditional rice sometimes transplanting continued 

up to the end of September. 

BRRI (1999 and 2001) conducted an experiment to find out the best time of 

transplanting for Atnan season. tInder thvorahle condition, the optimum time of 

planting at modern Anion rice as recoimnended by BRRI is July to 15 August. 

BRRI (2001) reported that most of the fine rice varieties produced the higher 

grain yields planted in early September. 

Islam ci al. (I 999h) observed that the grain yield of transplanting A man rice 

decreased gradually with the delay of planting dates beyond August, because 

low temperature increase sterility in late planted rice. 

Dhiman a al. (1997) showed that when transplanting became late the crop was 

attacked by insect or disease severely. 

Miah ci at (1990) and Islam ci al. (1999b) reported that transplanting time 

influences the vegetative phase of a variety in Anion season.. Rice seedling 

when planted late, it will get short period for its vegetative growth and thus its 

yield decreased. 

BRRI (1994) reported that the planting of Anion rice in September decreased 

grain yield and rate of yield reduction increased with the delaying of planting 

time. On the contrary. yield reduction was higher in weekly pholoperiod 

sensitive varieties compared to strongly photoperiod sensitive rice. 

BRRI (2003a) reported that drastically yield reduction was observed when 

transplanting was done after mid September. 

7 



from the result of an experiment. BRRI (1990) reported that the grain yield of 
/ 

photoperiod sensitive varieties decreased as the transplanting delayed beyond 

September at Gazipur area of Bangladesh. The rate of grain yield reduction 

was higher in the Northern regions compared to southern part of Bangladesh. 

Subbian ci al. (1995) reported that the highest grain yield was recorded at 15 

July transplanting which was significantly superior to both 30 June and 30 July 

planting in India. Crop transplanting 30 June experienced more number of' 

cloudy days during panicle initiation and flowering stages and there by had 

adverse effect on fertilization. This was relleeted through number of grains 

panicle". which were significantly less than those under 15 July transplanting. 

However, late planted crop gave less number of tillers and panieles, 

consequently reduced grain yield. 

In India, (lohain and Saikia. (1996) observed that scented rice varieties 

planting in mid July (20 July) gave yield maximum grain yield and thereafter 

the yield was declined with delay in planting. The reduction of yield was about 

50% when planting was delayed from 20 July to September. 

l3abu (1987) and AICRIP (1992) reported that the yield and quantity of scanted 

rice was achieved by planting the crop at the optimum time at any specific 

location, which may vary from variety to variety. 

Paliwal ci al. (1996) ohsen'ed that scented rice planting in early July gave the 

highest grain yield compared to mid August planting in India. The normal time 

of transplanting of seanted rice is July to august but often it delayed clue to late 

onset of the monsoon rains resulting low yield. 

8 



Dinesh c/at (1997) observed that basmati rice planted from July to September 

responded diflèrently. I)elayed planting (August) significantly decreased grain 

and straw yields of rice in India. 

Krishnan and Nayak (1998) conducted an experiment and observed that 

transplanting during 15-25 July gave the highest grain yield, while delay in 

transplanting up to 
4111  August reduced grain yield by 38.9%. Rice planted in 

mid July gave the highest grain yield and with the advancement of planting 

dates yield decreased. 

Haque (1997) reported that delayed transplanting led to increase in vegetative 

growth index, where as duration of vegetative growth based on number of days 

until heading decreased. Changed in growth duration to various stages due to 

delayed transplanting were more pronounced for flowering and 80% panicle 

ripe indicating that these stages could he optimal for studying the response of 

rice plant to delayed transplanting. It is better to transplanting ,Imcrn rice such a 

way that. the reproductive phase takes place in good weather with declining 

temperature and high solar radiation 1kw grain tilling. 

yrishnan and NTayak (1998) stated that pollen grains were dessicated by high 

temperature was significantly reduced by delayed transplanting. 

Yoshida (1981) reported that the flowering response to photoperiod sensitivc 

varieties was markedly affected by the changes in day length. Rice growing in 

short day is sensitive to photoperiod thus long day can prevent or considerably 

delay flowering. However, photoperiod of most varieties is about 9-10 hours. 



Mi el al. (1991) observed that during wet season early or delay transplanting 

adversely affected milling recovery and cooking quality of scented lasrnati 

rice. 

LIRRI_(19883 ieported that three photosensitive varieties viz. BR4. BR 10 and 

SRI I transplanted on 2 and IS September and showed that the grain yield was 

reduced in all the varieties in 18 september transplanting compared to 

September 2 transplanting. 

AIim etal. (1986) reported that transplanting of Aman rice after 15 July 

decreasing grain yield. The critical transplanting date for transplanting date for 

transplant Anian rice was 8 September. They further stated that the grain 

drastically reduced alIer 8 September planting. 

Islam (1986) stated that the time between July 15 and August 15 was the best 

time for transplanting of high yield varieties of transplanting aman rice 

specially for photosensitive cultivers. 

Chandra and Manna (1988) reported that the day length of the vegetative phase 

determines the growth and ultimate grain yield. It has been found that the 

vegetative phase shorter by delayed planting and ultimately decreases the yield. 

24tffect of variety 

/Atarn. (1998) observed that most of the indigenous cultivated Aman rices are 

photosensitive while the modem genotypes are insensitive to highly sensitive to 

ptoperiod. 

\yihmed ci at (1998) worked in Bangladesh during Aman season when natural 

disaster like flood and cyclone were more prevalent, when crop was planted 



la(e. the photosensitive varieties were reported to play a major role for 

boosting yield of rice. 
p 

In  Bangladesh. BRRI (2000a) reported that from different varieties (Basmati 

406 (4508). Katarihhog. BRRI dhan34 and Basmati) plant height differed 

significantly among the varieties. Result revealed that the tallest plant (126 cm) 

was recorded from Basmati 406 and the shortest one (115 cm) was obsen'ed 

due to Katarihhog. 

"/RRI
(1998b) reported that highest plant height was obtaine4 from Kataribhog 

(153 cm) followed by Khaskani (143 cm), BR4384-213-2-24 (130 cm), 

13114384-28-2-2-6 (125 cm) and BR4384-2B-2-2-211R3 (125 cm) lines. 

Alam ci al. (1996) conducted an experiment to evaluate the performance of 

different rice varieties. Among the varieties. Kalijira produced the tallest plant. 

which was Ibilowed by Pajam. 

From the results of an experiment. BRRI (1995) showed that the average plant 

height of BRRI dhan30. BR22 and BR23 were 120. 125 and 120 cm. 

respectively. In another study. BRRI (1995) again revealed that the average 

plant height of 8113. BR7, and BRRI dhan29 were 95, 125 and 95 cm 

respectively. 

Hossain and AIim (1991) reported that the growth characters like plant height, 

number of total tillers/ hill and the number of grains/ panicle differed 

significantly among BR3, BR 14 and Pajam varieties in Iloro season. 



Islam (1995) observed with four cultivars viz. L3R10. BRI 1. BR22 and BR23 

that the highest number of non bearing tillers hul1 was produced by cultivar 

BRI I and the lowest number was produced by the cultivar BRI 0. 

IIRRI (1991) reported that the number of effective tillers/hilt was produced by 

transplant Anion rice varieties which ranged from 7-14. Number of etThctive 

tillers/ hill significantly differed among the varieties. 

BRRI (1997) stated that in local varieties namely. llaloi. Titockachari. 

Nizersail and Eatishail. the number of effective tillers hill' were 9.7, 9.3. 10.8 

and 9.0, respectively. 

..yfcowdhury ci al. (1993) observed that BR23 showed superior perlhrmance 

over Pa jam in respect of number of productive tillers hill'. 

(1991) reported that the number of total tillers hill1  differed significantly 

among BR3. BRI 1, BR 14. Pa jam and Zagali varieties in lioro season. 

Islam (1995) in a study with thur cultivars viz. BR1O. BR! I. 8R22 and 8R23 

found that the highest number of non bearing tillers hill' was produced by 

cultivar BRl I and the lowest number was produced by the cultivar 131(10. 

Idris and Matin (1990) conducted an experiment and found that panicle length 

differed among the varieties and it was greater in IR 20 than that of any of the 

indigenous and high yielding varieties. They fl.irthcr reported that total number 

of tillers hilF' was identical among the tested varieties. 
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Babiker (1986) reported that panicle length of rice cv. Ciazi 171 and Gazi 180 

difrered significantly among the varieties. 

Chowdhur): ci al. (1993) observed that the variety Pajam produced 

significantly higher number of total spikelets as well as unfilled spikelets 

panicled than that of 13R23. 

BRRI (1994)   conducted an experiment to observe the performance of [JR 14. 

Pujam. BR5 and Tulsimala. They observed that Tulsimata produced the highest 

number of spikelets panicl&' and BR 14 produced the lowest number of 

spikelets panicle* 

/Kanial ci at (1988) reported that produced the number of grains panicl&t  in 

BR). IR 20 and Pajam were 107.6. 123.0 and 170.9 respectively. 

BRRT (1998a) reported that the 1000- grain weight of Kuieha Binni, Leda 

Binni. Chanda Binni, Dudh Methi, Maraka Binni, Nizcrshail and one high 

yielding variety BR 25 were 24. 22, 25, 20. 23, 18 and 17g. respectively. 

BRR! (1 998h) found that 1000-grain weight of some aromatic rice varieties 

ranged from 12 to 20 g and it difl'ered significantly from variety to variety. It 

was also reported that three advanced lines 13R4384-2B-2-2-4, BR4384-213-2-

2-6 and BR4384-2B-2-2-HR3 and two local varieties namely Kataribliog and 

Khaskani showed 1000-grain weight values of 20. 16.5, 16.2. 15 and 12 g. 

respectively. 
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In a report BRRI (1991) stated that weight of 1000-grain of Ilaloi. 

Tilockachari. Nizershail and Latishail were 26.5, 27.7. 19.6 and 25.0 g 

respectively. 

Chabder and Jitendra (1996) conducted an experiment and reported that the 

average productivity of aromatic rice is veiy low 

In an experiment BRRI (2000a) observed the performance of three advanced 

lines BR438-213-2-2-2-4 BR4384-213-2-2-6 and 8R4284-213-2-2-l-lR3 along 

with two standard checks and seven local checks in I I locations. Kataribhog 

and Khaskani were used as standard check and Chinking. Basmati. Kalijira, 

Philippine Katari. Chinigura. Chiniatop and Bashful as local checks.From the 

results it was reported that in Sonagazi and l3ogra sadar, the yield perlbrmances 

of advanced lines were excellent with more than 4.0 t/ ha grain yield. About 

30% higher yield was obtained from the advanced lines over the checks. 

13ALJ (1998) conducted a field trial with seven hybrids and one modern variety 

of rice during .4 man season. It was found that the hybrid variety 93024 gave 

the highest grain yield (7.58 U ha) f011owed by Alok 6201 (7.33 11 ha) and the 

check one (13R22) gave the lowest yield (4.75 il ha). 

BRRI (1995) evaluated the varietals perlormance of BR4. BRIO. 13R1 1. BR22. 

BR23, and BR25 including two local checks Challisha and Nizershail. The 

results indicated that 8R4. BR 10. BR! I, Challisha and Nizershail produced 

yields o14.38, 3.12, 3.12. 3.12 and 2.70t ha' respectively while BRRI (l995b) 

in another trial observed that BR25 out yielded over BR22 and Nizershail. 

Farmer preferred 131(25 for its liner grain and straw qualities. 
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BRRI (1994) found from the result olan experiment that BRI4 produced the 

highest yield (3.75 t ha') [ollowed by Pajarn and Tuishimala while 8R5 

produced the lowest yield (2.61 t had ). 

Rae ci al. (1993) found that the highest grain yield was obtained in the wet 

seasons by local variety Badshabhog (3.21 t hi') than the other ones (cv. 

Kastui. Ranbir. Basmati and lET 8579) and mean yields varied from 2.22 - 

2.58 t ha* 

AIim ci all (1962) tested live fine rice cultivars namely. Badshahhog. Basmati. 

Ilatishail. Gohindhahhog and Radhunipagal for five years and found that 

Basmati showed the best performance Ibliowed by Gohindhabhog and 

Radshabhog. They also reported that Radshahhog and Hatishail yielded 2.6 and 

2.69 t hi', respectively. 

and Islam (2004) reponed that grain yield of aromatic rice vaetics was 

low but its high price and low cost ol' cultivation generates high profit 

compared to other varieties grown in the Northern region of Bangladesh. 
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Materials and Methods 



CHAPTER 3 

MATERIALS AND METHODS 

The study was carried out at the Agronomy field of Sher-e-Bangla 

Agricultural tiniversity. Ohaka during the Aman season of 2005 with 

aromatic rice genotypes. This chapter deals with a brief description on 

experimental site, climate, soil, land preparation, layout, experimental 

design, intercultural operations, data recording and analysis etc. 

3.1 Site description 

The experiment was conducted in Shcr-c-Hangla Agricultural University farm, 

Dhaka, under the AEZ-28 (Modhupur tract) during Aman season. 2005. 

3.2 Climate 

The area under experiment was situated under subtropical zone. During 

Aman season in general there was sufficient rainfall for growing the 

crop. However, some times crop suffered from inadequate rainwater and 

then irrigation was applied. On the other hand, the temperature 

increased in the Arnan season and gradually decreased with the advance 

of time during Rabi season (October- March). The bright sunshine hours 

were comparatively lower in the Aman season. 'l'hus the climatic factors 

were agreeable to grow the quality aromatic rice. Climatic data is 

presented in Appendix I. 

3.3 Soil 

The soil of the experimental farm belongs to the general soil type (Shallow red 

brown trrace Soil). The land was above flood level. Soil samples from 0-15 cm 
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depth were collected from experimental field. The analysis was done at Soil 

Resources and Development Institute (SRDO. Dhaka. The physio-chemical 

properties of the soil are presented in Appendix 11. 

3.4 Genotypes used 

The tested rice genotypes has given by Prof Dr. Sarwar Ilossain, 

Genetics and Plant Breeding department of SAU and other collected 

from J3RRI. Gazipur for screening the promising genotypes. Genotypes 

were transplanted in different dates in the same season to find out the 

optimum time of planting and to select suitable genotypes. Finally. 

potential genotypes were selected from the tested genotypes based on 

the yield performance. 

3.5 Raising Seedling 

The seedlings of different genotypes were raised in the separate seedbed in 

traditional was' with initial seed soaking in water for 24 hours and incubated for 

a period until radical caine out. No tërtilizer was applied in seedhed. Sprouted 

seeds were sown in beds by broadcast method. Nursexy beds were irrigated as 

and when necessary. 

3.6 Land preparation 

The experimental land was prepared with the help of power tiller by three 

successive ploughing and eross-ploughing followed by laddering. The 

experimental field was puddled by stagnant water. Weeds and crop residues of 

previous crop were removed from the field. The experimental area was laid out 
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according to the design of the experiment. The unit plot was leveled before 

transplanting. 

3.7 Fertilizer management 

At the time of first ploughing cowdung was applied at the rate of 10 t hi'. The 

experimental area was Ièrtilized with 120. 80. 80. 20, and 5 kg hi' N. P205  

K20, S and Zn applied in the from of urea, triple super phosphate (TSP), 

muriate of potash (lvi?), gypsum and zinc sulphate. respectively. The MI 

amounts of triple super phosphate, muriate of potash, gypsum and zinc sulphate 

were applied at final land preparation as a basal dose. Urea was applied in three 

installmcnts.'l'he first one - fourth (25%) of urea was top dressed after seedling 

recovery. 50 % at 15 days after first top dressing, rest 25% at the time panicle 

initiation. 

3.8 Experiment treatments 

Treatments included in the experiment were as fallows: 

A. Transplanting date-4 

15JuIy(Ti) 

I August (T2) 

15 August (T3) 

I September (F4) 

B. VarietyfLines4 

Subashi (V1) 

Subash2 (V,) 

Suhash5 (V3) 

BRRI dhan38 (V4) 
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3.9 Experimental Design 

The unit plots were arranged in a split plot design. The experiment was 

replicated thrice. 

Each planting date was placed in main plots and variety in the sub plots. The 

unit plot size was 4m x2.5 m. 

3.10 Date of Transplanting 

Thirty days old seedling,.; using I seedling per hill were transplanted with a 

spacing of 25cm xl5em on 15 July, 1 August. 15 August and 1 September. 

2005. 

3.11 Intercultural operations 

3.11.1 Gap fitting 

Gap tilling was done after one week of transplaffiing using the seedling from 

the same source. 

3.11.2 Weeding 

Two hand weedings were done at 20 DAT and second weeding at 30 DAT to 

keep the crop weed free. 

3.11.3 Application of irrigation water 

Irrigation was applied during transplanting and crop establishment period. The 

held was saturated with 1-2 cm water and water level was increased with the 

advance of growth stages. However, at maturity no standing water was 

allowed. 

3.11.4 Plant protection measures 

Crop was infested with rice bug with some extent in early transplanting which 

was controlled by Diazinon @ 2 mI/Liter of water. Crop was protected from 
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birds and rats during the grain filling period. l.:ield trap and fostoxin bait were 

used to control rat. 

3.1 1.S Harvesting and post harvest operation 

Crop was harvested at manirity when 80% grains were matured. Harvesting 

was done in different dates due to the variation of planting dates and variation 

of life cycle of rice genotypes ([0 October, 27 October, 16 November and 27 

November. 2005). Five hills were randomly select from middle portion of each 

plot for different agronomic data collection and hills of three m2 areas were 

separately harvested and bundled, properly tagged and then brought to the 

threshing floor fbr recording grain and straw yield. Threshing was done by 

using pedal thresher. The grains were cleaned and sun dried to moisture 

content oF 14%. Straw was also sun dried properly. 

3.12 Recording of data 

The followings data were recorded at harvest. 

A. Plant characters 

Plant height at harvest (cm) 

Panicle length (cm) 

Total tiller m 2 (no.) 

Non-effective tillers iii 2 (no.) 

V. 	Rachis branch panicle (no.) 

Total spikelet panicle (no.) 	

_~t 
Sterility (°") 	

((( 
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B. Yield attributes 

Effective tillers m 2  (no.) 

Filled grains panick1  (no.) 

Weight of 1000-grain (g) 

Grain yield (t haS') 

Straw yield (t ha1) 

Biological yield (t hi') 

harvest index (%) 

3.13 Detailed procedures of data recording 

A brief outline of the data recording procedure is given below 

A. Plant characters 

Plant height (cm) 

Plant height was measured at harvest. The height of the plant was determined 

by measuring the distance from the soil surtäce to the tip of panicle. 

Pan ide length (cm) 

Measurement of panicle length was taken from basal node of the rachis to apex 

of each panicle. 

Total tiller hilt' 

Number of tillers hill 1  were counted at harvest from the 5 sample hills and 

finally averaged as their tiller number. 

Non-effective fillers hilt' 

The panicle which not able to reached in a productive stage. 

Rachis panicle" (no.) 

Number of rachis was counted of each panicle after harvest. 
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'total spikelet panicle' (no.) 

Total grains refers to the grains consist of panicle. The number of filled grains 

panicl&' plus the number of unfilled grains panicle' gave the total number of 

grain paniele'. 

Sterility (%) 

Percentage of sterility was calculate by using following formula. 

Unfilled grains 
% Sterility = 

	

	 x 100 
Filled grain + Unfilled grain 

B. Yield attributes 

Effective tillers hilt' (no.) 

The panicles which had at least one grain was considered as effective tillers. 

Filled grains panieles '(no.) 

Filled grain was considered to be if any kernel was present there. The number 

of total tilled grains present on each panicle was recorded. 

1000 grain weight (g) 

One thousand cleaned dried seeds were counted from each sample and weighed 

by using a electric balance at the stage the grain retained 14% moisture and the 

mean weight were expressed in gram. 

Grain yield (t hi') 

Grain yield was determined from the central 3 meters area of each plot and 

expressed as t 	in 14% moisture basis. Grain moisture content was 

measured by suing a digital moisture tester. 
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Straw yield (t hi') 

Straw yield was determined from the central 3 meter area of each plot after 

separating of grains. The samples were oven dried to a constant weight and 

finally converted to t ha'. 

Biological yield (t hi') 

Biological yield was determined by adding grain yield and snaw yield. 

Harvest index (%) 

The harvest index was calculated by the formula. 

Grain yield 
% Harvest index = 
	 100 

Grain yield ± Straw yield 

3.14 Statistical analysis of the data 

Statistical analysis was done by using MSTAT program. The mean differences 

among the treatments were compared by LSD at 5% level of significance. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Result recorded from the present study regarding the effect of transplanting date and 

variety and their interaction on yield and yield contributing characters have been 

presented and discussed in this chapter. 

4.1 Plant characters 

4.1.1 Plant height at harvest 

4.1.1.1 Effect of date of transplanting 

Plant height showed a decreasing trend with the delayed transplanting starting from 

15 July to 1 September (Table 1). The tallest plant (111.5 cm) was observed in the 

plots where crops transplanted on 15 July. The shortest plant (90.91 cm) was 

observed from 1 September transplanting. 

Table I. Effect of date of transplanting on plant height of aromatic rice 

Date of transplanting Plant height 

(cm) 

15 July 111.50 

1 August 107.50 

15 August 93.14 

I September 90.91 

LSI) (0.05) 8.25 

CV(%) 	- 	-- 5.19 

The result agreed with Majos and Pave (1980) who reported that plant height 

reduced with delayed transplanting might be due to the premature flowering because 

of strong photoperiod sensitiveness of the variety which forced the plants to switch 
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10 

Suhash2 

Suhash5 

BRRI dhan38 

LST) (0.05) 

cv 

from vegetative stage to the reproductive stage. The inducement of flowering by the 

shortening day length influences their ripening period. So. they are date fixed as 

regarded maturity date, though their growing period can be optimized by earlier 

sowing. 

4.1.1.2 Effect of aromatic rice varieties on plant height 

The result revealed that I3RRI dhan38 produced the highest plant height (113.60 cm) 

and the lowest plant height (96.03 cm) was recorded from the variety of .Suhash5 

(Table 2). The plant height recorded from Subash2 and Subahl were 96.89cm and 

96.55 cm respectively. Plant heights of three promising lines were significantly 

similar. The result agreed with BRRI (1995) that plant height of' three varieties in 

ilmcin season ranged from 95 cm - 125 cm. 

Table 2. Effect of aromatic rice varieties on plant height 

Variety/Lines 	 Plant height 

(cm) 

Subash IF, 

5.19 

4.1.1.3 Interaction effect of transplanting date and aromatic rice varieties 

regarding plant height 

The result showed that the best combination between date of transplanting and 

variety was 15 July transplanting with BRRI dhan38 (134.5 cm) and the second best 

combination was obtained from I August transplanting with BRRI dhan38 (110.1 

96.89 

96.03 

113.60 

4.11 
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cm). The lowest plant height (86.34 cm) was obtained from the interaction between I 

September transplanting with Subash5 (Table 3). 

Table 3. Interaction effect of date of transplanting and aromatic rice varieties 

on plant height 

Transplanting date x Variety 	Plant height 

(cm) 

15 July x Suhashl 107.10 

x Subash2 104.00 

Subash5 100.20 

BRRI dhan38 134.50 

I August x Suhashl 103.30 

Subash2 108.20 

Subash5 108.40 

BRRtdhan38 110.10 

15 August x Subashl 88.14 

Subash2 88.02 

x Subash5 89.12 

BRRI dhan38 107.30 

1 September Y Subashl 87.67 

x Subash2 87.29 

x Subash5 86.34 

x BRR1dhan38 102.30 

LSD (0.05) 8.81 

CV(%) 5.19 

4.1.2 Panicic Length 

4.1.2.1 Effect of date of transplanting on panicle length of aromatic rice 

The panicle length was signiticantly influenced by date of transplanting ([able 4). 

The table showed that panicle length reduced gradually with the delayed 

transplanting from 15 July to I September. 
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Table 4. Effect of date of transplanting on panicle length in aromatic rice 

Date of transplanting Panicle length 

(cm) 

15 July 28.37 

I August 27.12 

15 August 26.23 

1 September 25.66 

LSD (0.05) 0.70 

cV(0 ) 2.31 

The maximum panicle length (28.37 cm) was recorded in 15 July transplanting 

followed by 1 August transplanting (27.12 cm). The result also revealed that the 

lowest panicle length (25.66 cm) was produced from in the where crops transplanted 

on 1 September. The result corroborates with the findings of Islam c/ aL( I 999h) who 

reported that planting dates affects the panicle length significantly. 

4.1.2.2 Effect of aromatic rice varieties on panicle length 

The result revealed that panicle length differed from variety to variety (Table 5). 

Maximum panicle length (27.69 cm) was recorded from I3RRI dhan38. 

TableS. Effect of aromatic rice varieties on Panicic length 

VarietyiL.ines 
	

Panicle length 
(cm) 

Suhashl 
	

26.31 

Subash2 
	

26.74 

Suhash5 	 26.65 

BRRI dhan38 	 27.69 

blY(o:os) 	 0.52 

CV (%) 	 2.31 

the lowest panicle length was obtained from Subashl (26.31 cm) which was similar 

with Subash2 and Suhash5.The result was supported by Idris and Matin (1990) who 

reported that panicle length differed among varieties. 
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4.1.2.3 Interaction effect between transplanting date and variety on panicle 

length 

The interaction of transplanting date and variety showed a significant variation in 

producing panicle length (Table 6). 

Table 6. Interaction effect between date of transplanting and aromatic rice 

variety on panicle length 

Transplanting date x  Variety 

15 July 	x Subashi 

Subash2 

x Suhash5 

BRRI dhan38 

1 August 	x Subashi 

Panicle length 

(cm) 
26.74 

27.44 

27.22 

32.09 

27.24 

Subash2 27.22 

x Subash5 27.49 

x BRRE dhan38 26.53 

15 August x Subashl 25.96 

Subash2 26.25 

Subash5 26.22 

I3RRI dhan38 26.19 

I September x  Subashl 25.30 

Subash2 26.03 

Suhash5 25.38 

BRRI dhan38 25.94 

LSD (0.05) 1.04 

CV(%) - 2.31 

Among the interactions 15 July transplanting x I3RRI dhan38 showed the highest 

(32.09 cm) panicle length and the lowest (25.30 cm) was recorded front 1 September 

subashi transplanting interaction, which was statically similar with 15 August 

Suhash I transplanting. IS August x  Subash2 transplanting, I September x  I3RRI 

dhan38 transplanting. I September x Subash2 transplanting, 1 September 

Suhash5 transplanting and I September x  }3RRI dhan38 transplanting. 
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4.1.3 Total tiller n(2  

4.1.3.1 Effect of date of transplanting on total tillers of aromatic rice 

Total tiller in 2  exerted significant variations due to date of transplanting (Table 7). 

Early transplanting (15 July) showed the highest number ol tiller m 2  (188.6) and 

the tiller number reduced gradually with the transplanting delayed. The lowest 

number oltiller nf 2  (180.0) was obtained from I September transplanting. The result 

agreed with Islam (1990 b) who reported that planting date affects tiller hilL 

Table 7. Effect of date of transplanting on total tiller m 2  in aromatic rice 

Date of transplanting Total tiller m 

______________ (no.) 

iS July -- 	188.6 

1 August 186.9 

15 August 181.2 

1 September 180.0 

LSI) (0.05) 5.38 

CV (%) 5.40 

4.1.3.2 Effect of aromatic rice varieties on total tillers m 

Total tiller m number varied significantly from variety to variety (Table 8). 

TableS. Effect of aromatic rice varieties on total tiller m 2  

Variety/Lines 	 Total tiller n12  

(no.) 

Suhashl 188.4 

Suhash2 186.0 

Subash5 172.0 

BRRI dhan38 190.7 

LSD (0.05) 8.39 	- 
p 	v (%) 5.40 

BRRI dhan38 produced higher tiller (190.7) ibllowed by two promising lines 

Suhashl (188.4) and Suhash2 (186.0). Subash5 gave significantly lowest number of 
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tiller rn (172.0). The result corroborates with the findings of BRRI (1991) that the 

number oitotal tiller differed significantly among the varieties. 

4.1.3.3 Interaction effect between transplanting date and aromatic rice 

varieties on total tiller m 2  

Interaction between dates of transplanting with variety had significant efiect on total 

tiller rn 2  I'ablc 9). 

Table 9. Interaction effect between dates oltransplantrng and aromatic 

rice varieties on total tiller m 2  

Transplanting date x  Variety Total tiller m 2  

(no.) 

15 July x Subashl 187.3 

Subash2 190.4 

x Subash5 180.4 

I3RRI dhan38 196.3 

I August x Subashl 192.5 

Subash2 184.3 

x Subash5 170.9 

BRRI dhan38 199.9 

15August Subash1 187.1 

x Subash2 183.7 

/ Subash5 170.1 

x BRRI dhan38 184.1 

I September x  Suhashl 186.5 

Subash2 185.0 

Subash5 165.6 

x BRRI dhan38 182.6 

LSD (0.05) - 17.48 

LCY 	- 	 5.40 

Among the interactions I August x  BRRI dhan38 transplanting showed the highest 

number (199.9) tillers m 2  which was at per with 15 July x  BRRI dhan38. lAugust x 

Suhash I interaction. The I September transplanting x  Subash5 interaction showed 

minimum total tiller m 2  (165.6). But as visually seen, transplanting at early dates (15 

July and 1 August) with any combination produced higher tillers iii (170.9 -199.9) 

than late transplanting date 15 August and I September (165.6-187.1). 
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4.1.4. Rachis branch panicle' 

4.1.4.1 Effect of date of transplanting on rachis branch panicle-1  

The result revealed that maximulli number of rachis branch was recorded from 1 

August transplanting (13.95) at per with 15 July transplanting. (Table 10). The 

Lowest number of rachis was obtained from I September transplanting (11.93) 

which were statistically similar with the preceding transplanting date (15 August). 

Table 10. Effect of date of transplanting on rachis branch panicle -J  

Date of transplanting 

15 July 

I August 

15 August 

1 September 

1Sf) (0.05) 

CV (%)  

Rachis branch panicle 

(no.) 
13.13 

'3.95 

12.07 

11.93 

0.875 

3.33 

4.1.4.2 Effect of aromatic rice varieties on rachis branch panicle'' 

Effect of variety did not show signilicant variation on the production of rachis 

branch number panicle' in rice (Table II). Numerically the highest rachis panicle-1  

(13.89) was found in BRRI dhan38 and the lowest in Subash5 (12.28). 

Table 11. Effect aromatic rice varieties on rachis branch panicle-1  

VarietvlLines 
	Rachis branch panicle" 

(no.) 

Suhash I 
	

12.53 

Subash2 12.38 

Suhash5 12.28 

BRRI dhan38 13.89 

1.SD (0.05) NS 	- 

CV (%) 3.33 
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4.1.4.3 Interaction effect between transplanting date and variety on rachis 

branch panicl& 

Interaction elThct of transplanting date and variety was significant in producing 

numhcr of rachis panicle (Table 12). 

fable 12. Interaction effect between date of transplanting and aromatic 

rice varieties on rachis branch panicW' 

Transplanting datex Variety 

15 July 

I August 

15 August 

I September 

LSD (0.05) 

('V (%) - 

Suhashl 

Subash2 

Subash5 

BRRI dhan$8 

Subash I 

Subash2 

Subash5 

BRRI dhan38 

Subashl 

Subash2 

Subash5 

BRRI dhan38 

Suhashl 

Subash2 

Suhash5 

BRRI dhan38 

Rachis panicle 

(no.) 

12.83 

12.40 

12.80 

14.50 

14.29 

13.99 

13.19 

14.35 

11.74 

11.67 

11.39 

13.47 

11.28 

II .45 

11.76 

13.23 

0.717 

.1..).) 

The highest number of rachis branch panicIe (14.50) was found in the interaction of 

15 July transplanting x BRRI dhan38 which was similar with the interaction of I 

August x Suhashl (14.29). I August x Subash2 (13.99) and 1 September x  BRRI 

dhan38 (14.35). however, the lowest rachis branch panicle4  (11.28) was found in 

the interaction of 1 September < Subash I. 

4.1.5 Non-effective tillers n12  

4.1.5.1 Effect of date of transplanting on producing non effective tiller m 2  

Transplanting date exerted significant variation in producing non effective tillers m 
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(Table 13). l August transplanting showed the lowest number (23.42) of non-

eliective tillers rn 2. After that the number of non effective tillers rn showed 

increasing trend with the delayed transpiantings and the highest number (33.83) was 

attained with the last date of transplanting 0 September). The table indicated that 

first two transplanting dates showed similar number of non-effective tillers ni 2. The 

result agreed with the lindings of Davidson (1964) and Bremner (1969) who reported 

that late transplanting increases non ciThetive tillers. 

Table 13. Effect date of transplanting on non-effective tillers n12  in aromatic rice 

Date of transplanting Non-effective tillers in 

(no.) 

15 July 24.25 

1 August 23.42 

15 August 30.08 

I September 33.83 

1.51) (0.05) 2.34 

CV (%) 10.76 	- 

4.1,5.2 Effect of aromatic rice varieties on non-effective tillers n12  

Non elketive tillers rn 2  not affected significantly due to varieties (Table 14).t3ut 

visually Suhashl showed the highest (28.83) number of" non-cflèclivc tillers rn'2  

which was higher than other tested Subash lines. BRR! dhan38 produced the lowest 

number of non-effective tillers ,i2  (27.0). 

Table 14. Effect of aromatic rice varieties on non-effective tillers rn-2  

Variety/Lines 

Suhash 1 - 

Subash2 

SubasliS 

IIRRI dhan38 

LSL) (0.05) 

CV(%) 

Non-effective tillers m 

(no.) 

28.83 

27.08 

28.67 

27.00 

NS 

11OW141,  
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4.1.5.3 Interaction effect between transplanting date and variety on non 

effective tillers m 2  

Interaction table showed significant variations among transplanting date and variety 

(Table 15). 

Table IS. Interaction effect between date of transplanting and aromatic rice 

varieties on non-effective tillers nc2  

Transplanting date >< Variety Non-effective tillers m4  

(no.) 

15 July 	x Subashl 23.33 

Subash2 23.67 

Suhash5 28.00 

I3RRI dhan38 23.33 

I August 	x Subashl 24.02 

Subash2 23.87 

x Suhash5 24.02 

XBMUdlian38 23.03 

15 August x  Subashl 32.06 

Subash2 30.01 

Subash5 30.35 

131(1(1 dhan38 2 8.3 3 

1 September x  Subashl 36.02 

Subash2 33.33 

Suhash5 32.67 

ERRI dhan38 33.33 

LSD(0.05) 5.06 

CV (%) 10.76 

Interaction table of transplanting date and variety showed that the lowest number of 

non- ellixtive tiller m 2  was produced by 15 July and 1 August transplanting with 

RRRI dhan38 (23.33) and the higher non-effective tiller m 2  (36.02) was recorded 

from I September transplanting with Subash I. Uowever, the result revealed that in 

general, late transplanting showed higher level of non-effective tillers than earlier 

transplanting with all the varieties. 

34 



4.1.6 Total spikelet panick" 

4.1.6.1 Effect of date of transplanting on total spiketel 

Transplanting date iniluenced the production of total spikelet panicIe' significantly 

(Table 16). The table showed that total spikelet panicIe' slightly increased from 15 

July to I August transplanting aller that the number of total spikelet reduced 

gradually and the lowest value (147.3) reaches at I September transplanting. The 

result revealed that the early transplanting produced the highest number of grains 

panicic' than delayed transplantings. Ihe result was supported by Islam ci al. 

(1999b) who observed that grain number decreased with delayed transplanting 

beyond August. 

Table 16. Effect of date of transplanting on total spikelet panicl&' 

Date of transplanting 	Total spikelet panicW 

15 July 162.6 

I August 165.1 

15 August 155.1 

I September 147.3 

[SD (0.05) 9.06 

CV (%) 7.54 

4.1.6.2 Effect of aromatic rice varieties on total spikelet panicle 

The production of total spikelet panicled  not affect significantly due to varieties 

(Table 17). The result showed that BRRI dhan38 produced the highest number 

(160.6) of spikelet panicle than other three advanced promising lines (Subashi. 

Subash2 and Suhash5). But producing of total spikelet paniele' by three advanced 

promising lines and inbred variety,  does not differ significantly. The result was 

conlirrued by Kamal c/aL (1988) in that the number of grains panicle dillëred 

among the varieties 
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Table 17. Effect aromatic rice varieties total spikelet panicl&' 

VarietyfLines 

Subashl 

Subash2 

Subash5 

13RR1 dhan38 

LSD (0.05) 

Total spikelet 

(no.) 

159.4 

158.2 

152.0 

160.6 

NS 

7.54 

4.1.6.3 Interaction effect of date of transplanting and aromatic rice varieties 

on total spikelet panicl&' 

The interaction of transplanting date and variety exerted significant variation in 

respect of total spikelet panicle' (Table 18). 

Table 18. Interaction effect between date of transplanting and aromatic rice 

varieties on total spikalet panicW' 

Transplanting date x  Variety Total spikelet panic 

(no.) 

15 July x Subashl 160.0 

x Subash2 163.9 

Subash5 157.9 

BREd dhan38 168.6 

I August x Subashl 166.8 

Subash2 165.8 

Subash5 156.1 
x BRRIdhan38 171.9 

15 August x Subashl 159.6 

Subash2 155.3 

Subash5 150.0 

BRRI dhan38 155.7 

I September x  Subashl 151.3 

Subash2 147.8 

Subash5 144.2 

I3RRI dhan38 146.0 

LSD (0.05) 20.02 

CV (%) 7.54 
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The highest number of spikeict panicl&' (171.9) was observed in I August x  BRRJ 

dhan38 interaction which was at per 15 July >: I3RRI dhan38 interaction (168.6). The 

lowest total spikelet panicle1  (144.2) was found with the interaction oil September 

x Subash5 combination. It can be inferred from the table that in general. all varieties 

showcd decreasing trend for producing total spikelet panicle' gradually delayed 

transplanting,.  

4.1.7 Spikelet sterility (%) 

4.1.7.1 Effect of date of transplanting on spikelet sterility 

Percent of sterility was significantly influenced by the date of transplanting (Table 19). 

The maximum spikelet sterility (10.06%) was recorded on I September transplanting. 

Table 19. Effect date of transplanting on spikelet sterility (%) 

Date of transplanting Spikelet sterility 

H 
15 July - 	7.39 

I August 6.27 

15 August 9.38 

1 September 10.06 

LW (0.05) 0.43 

('V (%) 7.99 

The minimum spikelet sterility (6.27%) was obtained on I August transplanting. 

Transplanting on 15 August produced the second highest sterility (9.38%).The result 

revealed that date of transplanting beyond 1 August increased percent of spikelet 

sterility gradually up to 1 September. The result supported by Subbain et at (1995) 

who reported that panicle initiation and flowering in delayed planting adversely 

ullëcts on fertilization. 
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4.1.7.2 Effect of aromatic rice varieties on spikelet sterility (%) 

Spikelet Sterility (%) varied significantly due to varieties (Table 20). In generat. 

Subash varieties showed higher level of spikelet sterility (c. 41-9.45%) than inbred 

variety I3RRI dhan38 (4.85). Subash5 showed the highest level of sterility (9.45%) 

which was at per Subashi (9.4 1%) and Subash2 (9.43%). Signiiieantty lowest level 

ot sterility (4.85%) was observed in I3RRI dhan3S. 

Table20. Effect of aromatic rice varieties on spikelet sterility 

Variety/I 4ines 	 Spikelet sterility 

/0 

Suvashi 9.41 

Suvash2 9.43 

Suvash5 9.45 

I3RRI dhan38 4.85 

LSD (0.05) 	 0.55 

cv 
	

7.99 

4.1.7.3 Interaction between date of transplanting and aromatic rice varieties 

on spikelet sterility 

Spikelet Sterility (%) varied significantly due to interaction of transplanting date and 

variety (Table 21). In general, irrespective at' varieties late transplanting showed the 

higher percentage of sterility than earlier transpiantings. The highest percentage of 

spikelet sterility (12.13 %) was found in I September x  Suhashl. The lowest 

Spikelet sterility (4.46 %) was observed in the interaction of I September x BRRI 

dhan38. I Sower percentage of' sterility was Ihund in earlier two transplanting date 

(4.46-8.19) compared to delayed two transplanting date (4.82-12.13) due to delayed 

transplanting faces low temperature. 
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'fable 21. Interaction effect between date of transplanting and aromatic rice 

varieties on spikelet sterility. 

Transplanting datex Variety 

15 July x Suhashl 	- 
Subash2 

x Suhash5 

BRRI dhan38 

I August x Suhashl 

Subash2 

x Suhash5 

x BRRI dhan38 

15 August x  Subashi 

Subash2 

Subash5 

x BRRI dhan38 

I September x Suhashl 

x Subash2 

x Subash5 

x I3RRI dhan38 

LSD (0.05) 

CV (%) 

4.2 Yield attributes 

Spikelet sterility 

(%) 

8.19 

8.03 

8.02 

5.33 

6.52 

7.46 

6.66 

4.46 

10.81 

10.33 

11.60 

4.80 

12.13 

11.93 

11.51 

4.82 

1.12 

7.78 

4.2.1 Effective tillers rn'2  

4.2.1.1 Effect of date of transplanting on effective tillers on aromatic rice 

Effective tillers m'2  was significantly affected by the date oltransplanting (Fable 22). 

The maximum effective tillers rn'2  (164.02) recorded from I August transplanting 

which was at per 15 July transplanting (163.0) and the lowest effective tillers rn'2  

(146.72) was recorded from 1 September transplanting. The resulL revealed that early 

transplanting showed the highest number of etibctive tillers ni'2  than delayed 
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transplanting. 1hcsc might he due to delayed transplanted crops get shorter period 

tbr their vegetative growth compared with earlier transplanted crops. Plain that have 

short growth duration do not enough have time to produce enough tillers while the 

plant that have long growth duration produced optimum number of tillers. The result 

agreed with Subbain el al. (1995) who reported that late planted crop gave less 

number of tillers and panicles. 

Table 22. Effect of date of transplanting on number of effective tillers m 2  

Fi5a 

te of transplanting 

15 July 

I August 

15 August 

I September 

LS[) (0.05) 

(%)  

Effective tillers 

(no.) 

163.0 

164.02 

151.03 

146.72 

3.50 

6.15 

4.2.1.2 Effect of aromatic rice varieties on effective tillers m 2  

The production of tillers number m 2 was signilicantly influenced by the variety at 

harvest (Table 23). 

Table 23. Effect of aromatic rice varieties on effective tillers m 2  

I 	Variety/Lines 	Effective tillers m 2  

(no.) 

Suvashl 157.9 

Suvash2 157.2 

Suvash5 145.2 

RRRI dhan38 164.5 

8.10 	- - LSI) (0.05) 

CV(%) 6.15 
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BRRI dhan38 produced the highest number of effective tillers m 2  (164.5) and the 

lowest was recorded from Subash5 (145.2). The production of tillers nf2  in Suhashi 

and Subash2 was statistically similar. The dilkrcnces in tillers number among the 

varieties might be due to the difference of genetic make tip of the varieties. BRRI 

(1991) reported similar views that the number ol ellective tillers differed among 

different varieties. 

4.2.1.3 Interaction effect between date of transplanting and aromatic rice 

varieties on effective tillers n12  

The interaction of transplanting date and variety exerted significant variation in 

respect oinumberofeffective tillers m (Table 24) 

Table 24. Interaction effect between date of transplanting and variety on of 

effective tillers m 

Transplanting date x Variety 	Effective tillers m 2  

(no.) 

15 July 	Suhashl 	- 
	

162,0 

Suhash2 
	

164.7 

Subash5 
	

152.4 

x BRRI dhan38 
	

172.9 

1 August 
	x Subashi 
	

163.9 

Suhash2 
	

161.7 

Subash5 
	

153.6 

Bit RI dhan38 
	

76.9 

15 August 
	• Suhashl 
	

15 5. 1 

Suhash2 
	

153.7 

Subash5 
	

139.6 

BRRI dhan38 
	

155.7 

1 September • Suhashi 
	

150.5 

Suhash2 
	

148.8 

Subash5 
	

135.3 

BRRI dhan38 
	

152.3 

05) 
	

16.20 

6.70 
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Among the diflèrent interaction combinations I August BRRI dhan38 gave the 

highest number of effective tillers n12  (176.9) than others. The lowest tillers tiC2  

(135.3) was thund in I September x  Suhashs interaction combination. Effective tiller 

number showed decreasing trend from early to late transplanting time in all 

combination. 

4.2.2 Filled grains panicli' 

4.2.2.1 Effect of date of transplanting on filled grains panicle4  

Date of transplanting had significant effect on filled grains panicle'(Tahle 25). The 

highest number of filled grains panicl&' was produced in I August transplanting 

(155.5) which was at per 15 July transplanting (151.8). The lowest number of filled 

grains panicle' (133.4) was produced by 1 September transplanting. The early 

transplanting showed higher lilled grains than delayed ones due to higher thy matter 

accumulation by the early planted crop at panicle initiation and subsequent liowering 

stage. This result is in agreed with the findings of Om ci al. (1993) who reported that 

delayed of transplanting decreased the grains panicle'. 

Table 25. Effect of date of transplanting on filled grains panicle' 

Date of transplanting 

15 Jul 

I August 

15 August 

1 September 

1.31) (0.05) 

CV(%) 

Filled grains panicle 

(no.) 

151.8 

155.5 

142.0 

333.4 

8.119 

7.45 
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4.2.2.2 Effect of aromatic rice varieties on filled grains panicl&' 

There exists a significant difference among the varieties in respect of filled grains 

panicV' (Table 26). The result showed that I3RRI dhan38 produced the highest 

number of filled grains panickY' (153.2) than the promising Subash lines. Among the 

promising advanced line Subashl produced the highest filled grains (145.9) than 

Subash2 (144.6) and Subash5 (139.1) but there were no significant dillèrencc in the 

three promising lines. 

Table 26. Effect of aromatic rice varieties on filled grains panicl&' 

Variety/Lines 	Filled grains panicle 

(no.) 

145.9 

Suvash2 144.6 

Suvash5 139.1 

BRRI dhan38 153.2 

LSI) (0.05) 	- 9.14 

CV 7.45 

4.2.2.3 Interaction effect between date of transplanting and aromatic rice 

varieties on filled grains panicl&' 

Filled grains panickY' allëcted significantly by the interaction of transplanting date 

and variety (Table 27). The highest filled grains panickY' was produced by the 

interaction between 1 August x  BRRI dhan38 (165.4) Ibllowed by 15 July x BRRI 

dhan38 (161.3). The lowest filled grains panicle' was produced from 1 September 

Suhash5 (129.4). In general BRRI dhan38 produced higher filled grains panickY' 

(I 65 to 137) than other three Suhash line (157 to 129) in all interactions with date of 

transplanting. 
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Table 27. Interaction effect between date of transplanting and variety on 

number of filled grain panicle-' 

Transplanting datex Variety - Filled grains panicl& 

(no.) 

15 July xSubashj 147.9 

151.7 

Subash5 146.1 

RRRI dhan38 161.3 

I August x  Subashl 156.5 

Subash2 153.8 

x Subash5 146.3 

x I3RIU dhan38 165.4 

IS August Suhashl 144.1 

x Subash2 140.7 

x Subash5 134.4 

13RR1 dhan38 148.9 

1 September x  Suhashl 135.0 

Subash2 132.1 

x Subash5 129.4 

l3RlUdhan38 137.1 

LSI) (0.05) 
	

18.30 

CV (%) 
	

7.45 

4.2.3 Weight of 1000 grain (g) 

4.2.3.1 Effect of (late of transplanting on 1000 grain weight on aromatic rice 

Weight of thousand seed showed not signilicant variation due to transplanting 

Table 28. Effect of date of transplanting on weight of thousand seed 

Date of transplanting Weight of 10(X) seed - 
(g) 

- 	15 July 17.79 

1 August 17.94 

15 August 17.78 

I September 17.76 

NS LsD (005) 

cv2j 2.86 
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(Table 28). Numerically I August transplanting showed highest weight of thousand 

seed (17.94) followed by 15 July transplanting (17.79). l.ast date of transplanting (1 

September) showed the lowest weight of thousand seed (17.76). 

4.2.3.2 Effect of aromatic rice varieties on 1000 grain weight 

ihousand grains weight significantly affected by variety (Fahle.29).The highest 

weight of 1000 seed (18.27) was recorded from Suhash2 followed by Suhashl 

(17.98) and Subash5 (17.94). 'F he inbred variety BRRI dhan38 produced the lowest 

weight of 1000 grain(17.08) that was 6.51 % lower than the highest one. The result 

is agreed with the findings of BRRI (199$ h) that thousand grain weight of some 

aromatic rice varieties ranged from 12 to 20 g and it dilThred significantly from 

variety to variety. 

Table 29. Effect of aromatic rice varieties on weight of 1000 seed 

Variety/ Lines 

Suha.sh I 

Suhash2 

Suhash5 

BRRI dhan38 

Weight of thousand seed 

(g) 

17.98 

18.27 

17.94 

17.08 

0.29 

2.86 

4.2.3.3 interaction effect between date of transplanting and aromatic rice 

varieties on weight of thousand seed 

Interaction of transplanting date and variety showed significant variation in respect 

of weight of thousand seed (Table 30). Among the interactions the highest weight of 

thousand seed (18.52) was observed in I August x  Suhash2 and the lowest thousand 

weight (17.10) was ibund in I September x  BRRI dhan38 interaction. 
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Weight of 1000 seed 

(g) 

17.65 

18.44 

17.96 

17.13 

18.04 

18.52 

18.19 

17.03 

18.23 

18.05 

17.77 

17.08 

18.02 

18.09 

17.84 

17.10 

0.519 

1.69 

Table 30. Interaction effect between date of transplanting and aromatic rice 

varieties on weight of 1000 seed 

Transplanting date x  Variety 

15 July x Subashi 

x Suhash2 

Subash5 

x I3RR1 dhan38 

1 August x Subashl 

Subash2 

Subash5 

BRRI dhan38 

15 August x Subaslil 

Suhash2 

Subash5 

BRRI dhan38 

I September x  Subash I 

x Subasli2 

Subash5 

BRRI dhan38 

LSD (0.05) 

('V (%) 

4.2.4 Grain yield 

4.2.4.1 Effect of date of transplanting on grain yield of aromatic rice 

Date of transplanting exerted significant effect on seed yield (lahle 31). 

The highest grain yield was recorded from 1 August (4.03 t hi') which was 

statistically similar with IS July transplanting (3.88 t had ) Ihe highest grain yield in 

I August transplanting may he attributed to higher number of effect tiller 
111

2. filled 

grains panicle' and thousand seed weight than other dates. A 11cr I August 

tmnsplariting, the grain yield reduced gradually with the delayed transplanting and 

the lowest yield (3.38 t ha4 ) was found in I September transplanting. The result 
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revealed that the 1 August transplanting out yielded over 1 September. 15 August 

and 15 July transplanting by 0.65. 0.45 and 0.15 i hi'. respectively. The result 

corroborates with the findings of All el al. (1995) who stated that delayed 

transplanting reduces grain yield of aromatic rice in Anan season. 

'Fable 31. Effect of date of transplanting on yield of rice 

Date of transplanting 
	

(;rain yield 

(t ha') 

15 July 
	

3.88 

1 August 
	

4.03 

15 August 
	

3.58 

I September 
	

3.38 

LSI) (0.05) 
	

0.252 

AMA 
	

10.08 

4.2.4.2 Effect of aromatic rice varieties on grain yield 

Grain yield exerted signilicant variations among the tested varieties (Table 32). 

Significantly the highest grain yield (3.95 t hi') was recorded in Subashl followed 

by the Subash2 (3.8 It hi') and inbred variety I3RRI dhan38 (3.72 thai. The lowest 

grain yield (3.40 t hai was found in Subash5. Two Subash varieties (Suhashl and 

Subash2) showed statistically similar grain yield. I lowever. Suhashi out yielded 

over Subash5. Subash2 and I3RRI dhan38 by 0.55. 0.14 and 0.23 t hi' respectively. 

The higher grain yield in Suhashl may he due to its higher number of tillers of
2 . 

filled grains paniel&' and weight of thousand grains than other varieties..he result is 

corroborates with the findings of Chahder and Jitendcr (1996) who reported that the 

average productivity of aromatic rice is very low. 
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Table 32. Effect of aromatic rice varieties on grain yield 

VarietvfLines - 	Grain yield 

(t ha) 

Subashl 3.95 

Subash2 3.81 

Subash5 3.40 

13RR! dhan38 3.72 

l.SD (0.05) - 0.314 

CV (%) 	- 

4.2.4.3 Interaction effect of transplanting date and aromatic rice varieties on 

grain yield 

Interaction of transplanting date and variety showed significant variations in respect 

of grain yield (Table 33). 

Table 33. Interaction effect between date of transplanting and aromatic rice 

varieties on grain yield 

Transplanting datex Variety Grain yield 

(t ha1) 

15 July x Subashl 3.88 	- 
x Subash2 4.03 
x Subash5 3.56 

' BRRI dhan38 4.11 

1 August x Subashl 4.15 

x Subash2 4.04 
: Subash5 3.75 

BRRI dhan38 4.15 

15 August :' Subashl 3.86 

>: Subash2 3.68 
x Subash5 3.25 

BRRI dhan38 3.43 

I September x  Subashl 3.91 

Subash2 3.50 

x Subash5 3.13 
x BRRI dhan38 3.00 

LSD (0.05) 0.632 

CV (%) 10.08 
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In uencral. lAugust 	BRRI dhan38 and 1 August x Suhashl transplanting 

interaction produced the highest yield (4.15 t hi') which was at per 15 July x BRRI 

dhan38 transplanting (4.11 1 ha' On the other hand. Suhashl and Suhash2 showed 

better performance with all three transplanting dates than Subash5. Elowever, the 

lowest grain yield (3.00 t ha4) recorded from 1 September x BRRI dhan38 

interaction treatment. Yield decreases more rapidly in BRRI dhan38 li-am early 

transplanting date to late transplanting date than other tested lines. 

4.2.5 Straw yield 

4.2.5.1 Effect of transplanting date on straw yield 

Straw yield was signilicantly influenced by date of transplanting (Table 34). The 

highest straw yield (5.74 t ha 4)  was recorded on IS July transplanted crops and I 

September transplanting crop produced the lowest straw yield (4.66 haj. The crop 

transplanted on IS July gave maximum plant height and number of tillers rn 2  which 

intern helped to produce higher straw yield. 

Table 34. Effect of date of transplanting on straw yield 

Date of transplanting 	Straw yield 

(t hi') 

15 July 5.74 

1 August 5.69 

15 August 4.86 

1 September 4.66 

LSI) (0.05) 
	

0.144 

On the other hand, the reduction in plant height and numer of tiller m 2  due to 

delayed transplanting were perhaps responsible for the reduction of straw yield in I 

September transplanting. The result confirmatory with the lindings of I)incsh ci al. 

49 



(1997) who observed delayed planting significantly decreased grain and straw yield 

of rice. 

4.2.5.2 Effect of aromatic rice varieties on straw yield 

Straw yield varied significantly among the varieties (Table 35). The highest straw 

yield (5.53 t ha ') was recorded in BRRI dhan38. which was statistically similar with 

Subashl (5.41 t haS ') because of' its protlise vegetative growth and highest tiller 

number than other varieties. The lowest straw yield was obtained from Subashs 

(4.77 t hi'). 

Table 35. Effect of aromatic rice varieties on straw yield 

Variety/Lines 	 Straw yield 

(t hi') 

Suhashl 5.41 

Subash2 5.25 

Subash5 4.77 

I3RRI dhan38 5.53 

LSD (0.05) 	 0.21 

CV (%) 	 4.81 

4.2.5.3 Interaction effect of transplanting date and aromatic rice varieties on 

straw yield 

interaction of transplanting date and variety aIiècts the straw yield significantly 

(Table 36). In general, irrespective of transplanting dates BRRI dhan38 produced 

higher straw yield (6.58 - 4.62 I ha1) than other interactions (5.86 -4.43 t hi'). The 

highest straw yield was observed in the interaction of 15 July x  I3RRI dhan38 (6.58t 

hi') and the lowest was Ibund in I September x  Suhashs interaction (4.43 t hi'). 

Straw yield was highest in first two dates due to profuse vegetative growth. 
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Table 36. Interaction effect between date of transplanting and aromatic rice 

varieties on straw yield 

Transplanting date xvarietv 	- 

15July xSubashl 

Suhash2 

Subash5 

BRRI dhan38 

1 August x Subash I 

x Subash2 

Suhash5 

I3RRI dhan38 

IS August Subashl 

Suhash2 

Suhash5 

I3RRI dhan38 

I September x  Subash I 

Suhash2 

Suhash5 

x URRI dhan38 

LSI) (0.05) 

CV(%) 

Straw yield 

(t hi') 

5.86 

5.49 

5.03 

6.58 

5.67 

5.82 

5.l3 

6.15 

5.28 

4.92 

4.49 

4.77 

4.83 

4.77 

4.43 

4.62 

0.423 

4.81 

4.2.6 Biological yield 

4.2.6.1 Effect of date of transplanting on biological yield of aromatic rice 

The date of transplanting was found highly significant in case of biological yield 

(Table 37). The highest biological yield (9.74 t hi) was produced in 1 August 

transplanting and the lowest (8.01 t hi') was obtained with 1 September transplanted 

crops. Biological yield slightly inercased from 15 July to 1 August transplanting. 

after I August transplanting the biological yield decreased gradually with the 

delayed transplanting and the lowest (8.01 t ha ) was found in the last date of 

transplanting. The first two transplanting date showed statistically similar and 

significantly higher biological yield than delayed transplantings which may be 
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Variety! Lines 

Suhash I 

Subash2 

Subash5 

BRRJ dhan38 

LSD (0. 05) 

Biological  Ocld7

(tha') 

9.29 

9.06 

8.20 

9.27 

0.456 

CV (%) 

attributed the higher straw and grain yield. Zarnan (1980) expressed similar views 

that late transplanting reduced biological yield of rice. 

Table 37. Effect of date of transplanting on biological yield of aromatic rice 

Date of ransplanting - 

15 July 

I August 

15 August 

I September 

LSD (0.05) 

Biological yield 

(t had) 

9.63 

9.74 

8.46 

8.01 

0.273 

6.06 

4.2.6.2 Effect of aromatic rice varieties on biological yield 

Biological yield exerted significant variation among the varieties (Table 38). Like 

grain and straw yield Subash I and 13RRl dhan38 maintained its superiority by 

producing higher biological yield (9.29 and 9.27 t ha') over the promising lines of 

Suhash2 (9.06) which was statistically similar. however. suhash5 showed the lowest 

biological yield (8.20 t ha'). 

Table 38. Effect of aromatic rice varieties on biological yield 

4.2.6.3 Interaction effect between transplanting date and aromatic rice 

varieties on biological yield 

Biological yield significantly influenced by the interaction of transplanting date and 

variety (Table 39). The trend of biological yield similar as observed in grain yield 
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and straw yield i.e. early transplanting showed the highest biological yield than late 

transplanting. 

Table 39. Interaction effect between date of transplanting and aromatic rice 

varieties on biological yield 

Transplanting datex variety Biological yield 
(t_had) 

15 July :< Suhashi - 	9.75 
x Suhash2 9.53 
x Subash5 8.52 

BRRI dhan38 10.70 

I August x Suhashl 9.85 
x Suhash2 9.86 
x Subash5 8.88 
x I3RRI dhan38 10.35 

15 August x Subash I 9.15 
Suhash2 8.60 
Subash5 7.74 
BRRI dhan38 8.30 

I September x  Suhashl 8.41 
Suhash2 8.27 

x Subash5 7.63 

x BRRI dhan38 7.72 

LsD(öTö) 0.913 

-- CV (%) - 	6.06 

Flowever. the highest biological yield (10.70 t hi) was found in the interaction of 

IS July x L3RRI dhan38 which was statistically similar with I August >: BRRI 

dhan38 (10.35) and the lowest (7.63 t hi') was observed in 1 September x  Subash5 

interaction treat mciii. 

4.2.7 harvest index (%) 

4.2.7.1 Effect of date of transplanting on harvest index on aromatic rice 

Harvest index was significantly affected by date of transplanting (Table 40). IS July 

transplanting showed the lowest harvest index (40.69) and IS August showed the 

highest harvest index (42.35) which was statistically similar I August(41.70) and 1 

September (41.73). 
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Table 40. Effect of date of transplanting on harvest index of aromatic rice 

Date of transplanting 	- Harvest index (%) 

IS July 40.69 

1 August 41.70 

IS August 42.35 

I September 41.73 

LSD (0.05) 1.113 

CV (%) 5.56 

4.2.7.2 Effect of aromatic rice varieties on harvest index 

Iian'est index showed significant variation among the varieties (Iah1e 41). Subash2 

showed the highest harvest index (42.05) which was at per with Suhashl (42.0 l)and 

Subash5 (41.73). BRRI dhan38 produced the lowest harvest index (40.64). 

i'able 41. Effect of aromatic rice varieties on harvest index 

Variety 
	

Harvest index 
0/ 
/0 

Suhashl 	 42.01 

Subash2 	 42.05 

Suhash5 	 41.73 

BRRI dhan38 	 40.64 

0.896 

CV (%) 	- - 	5.56 

4.2.7.3 Interaction effect between date of transplanting and varieties on harvest 

index 

Harvest index had signiticant effect in combination with date of transplanting and 

variety. From interaction table IS August x  Subash2 produced the highest harvest 

index (42.74) and I September x  BRRI dhan38 produced the lowest harvest index 

(40.15) 

54 



'fable 42. Interaction effect between date of transplanting and varieties on harvest 

index 
Transplanting datex variety Harvest index (%) 

I5JuIy 	xSuhashl 4t.12 

Subash2 42.28 
x Subash5 40.91 

BRRI dhan38 38.46 

1 August 	x Subashl 42.09 

x Subash2 40.88 

Subash5 42.19 

BRRI dhan38 42.62 

15 August 	xsubashl 42.26 

Subash2 42.74 

Subash5 41.93 
x BRRI dhan38 42.45 

I September x  Suhashl 42.56 

Subash2 42.31 
x Subash5 41.90 
x BRRI dhan38 40.15 

LSD (0.05) 1.79 

cV(%) 5.56 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

The field experiment was conducted at the Agronomy field laboratory of Slier-

e-Bangla Agricultural University (SALJ). 1)haka during the Aman season in 

July to November 2005 with a view to find out the influences of date of 

transplanting on yield and newly developed suhash promising lines yield 

performance in respect of our modem variety. The experiment consists two 

level of treatment viz. A. Four transplanting date: 15 July, I August, 15 August 

and 1 September, B. Four Variety / Promising lines: Subashl. Subash2. 

Suhash5. and inbred variety BRRI dhan38. The experiment was laid out in split 

plot design with three replications..he unit plot size was 4 x  2.5 m. The land 

was fertilized with 120. 80. 80. 20 and 5 kg ha" N. P205, K20. S and Zn. The 

total amount fertilizers except urea were applied in the field during final land 

preparation. The urea was applied in three equal splits. Thirty days old 

seedlings were transplanted in the plots with row to row and plant to plant 

spacing of 25 '<15cm. All intercultural operation were given as when required. 

Results of the experiment showed that plant height. panicle length and rachis 

number were significantly affected by transplanting dates. Numerical values of 

these characters were the highest for early transplanting (15 July and I August) 

and the lowest for 1 September transplanting. Variety had significant effect on 

those crop characters and the highest values obtained from BRRI dhan38. 

Interaction between transplanting date and variety significantly affects in plant 
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height and panicle length. The highest values of these characters were observed 

in early transplanting with all varieties and the lowest was recorded from 

delayed transplanting. 

Total and non-effective tillers m 2  were also allèctcd significantly by the 

transplanting dates. The highest total tiller m 2  was obtained from 15 July and 

lowest from 1 September transplanting. The highest number of non-effective 

tillers m 2  produce in I September transplanting. BRRI dhan38 produce the 

highest number of total tiller m 2  while Suhash5 produced the lowest. The 

lowest number of non-effective tillers m 2  was produced by BRRI dhan38. 

Production of total tillers nf2  was the highest in early transplanting dates 

(ranged 170.9-199.9) than delayed transplanting dates (ranged 165.5-187.1) 

with decreasing trends. In non-effective tillers m'2. where as early transplanting 

produced the lowest number of non-effective tillers rn 2  than delayed 

transplanting with all interactions. 

In case of effective tiller m 2, 1 August transplanting produced the highest 

number of effective tillers m 2  while I September produced the lowest number 

oieftbctive tillers m 2. BRRI dhan38 produced the highest effective tillers than 

other tested lines. First August transplanting x  BRRI dhan38 produced the 

highest effective tillers (176.9) and 1 September transplanting x  BRRI dhan38 

produced the lower number effective tillers m 2  (152.3). Similar trends were 

observed in all other interactions. 
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Maximum total spikelet penical" was Ihund in I August transplanting and 

minimum was found in 1 September transplanting but maximum percentages 

of sterile spikelet was found in I September transplanting and minimum was 

recorded in 1 August transplanting. The 1-lighest number of total spikelet 

paniel&1  and lowest percentage of sterility was obtained from BRRI dhan38. 

Subash5 produce the lowest number of total spikelet panicic4  and highest 

sterility (%).Percentages of sterility was also showed similar trend as non-

ellëctive tillers where delayed transplanting produced the highest spikelet 

sterility (%) than early transplanting with all interactions. 

The highest number of filled grains panicl&' was produced in I August 

transplanting and the lowest obtained from 1 September transplanting. BRRI 

dhan38 produce the highest filled grains panicl&' while Subash5 produced the 

lowest filled grains panicl&'. Number of filled grains panicle also showed 

decreasing trends from early transplanting (146.1-165.4) than delayed 

transplanting (129.4-148.9). 

1000 seed weight was not alketed by date of transplanting but lowest 1000 

grain weight was Ibund in BRRI dhan38. 

Grain yield was highest in 1 August transplanting (4.03 t hi') Ibllowed by 15 

July transplanting and lowest grain yield (3.38 t hi') was observed in I 

September transplanting. Subashl produced the highest grain yield (3.95 t hi') 

followed by Subash2 (3.81) and BRRI dhan38 (3.72 t had ) and the lowest grain 

yield (3.40 t ha ) recorded from Subash5. The result showed that interaction of 

1 August x  Subashi and 1 August x  BRRI dhan38 gave the highest grain yield 
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(4.15 t ha") followed by 15 July transplanting with the BRRI dhan38 (4.11 t hi 

I) and the lowest grain yield (3.00 1 ha") was observed firom I September x 

BRRI dhan38 interaction treatment. Among the advance lines I August >< 

Subash2 (4.04 t ha") also showed good performance. 

Straw yield was the highest in 15 July transplanting and highest biological 

yield produced when crop transplanted on I August and the lowest recorded 

from 1 September transplanting. I3RRI dhan38 produced the highest straw 

yield but Subashi produced the highest biological yield followed by BRRI 

dhan38. Harvest Index was also significantly affected by transplanting date and 

variety. Crop transplanted on 15 August showed the highest harvest index and 

among the varieties Subash2 was the best one inrespeet of harvest index. Straw 

yield and biological yield was the highest in 1$ July transplanting x  BRRI 

dhan38 and it decreases with delayed planting with all interactions. Harvest 

index was the highest in 15 August xSubash2 interaction. 

Based on the result of the present study, the conclusion may be drawn as 

Crop transplanted on 1 August produced the highest grain yield (4.03 

ha") but delayed transplanting (1 September) producing lowest grain 

yield (3.44 t ha"). 

Among the tested variety/lines. Subash I produced the highest grain 

yield (3.95 t ha") which was at per with Subash2 (3.81 t ha"). 

I August x  Subashi and I August x  BRRI dahn38 produced the highest 

grain yield (4.15 t ha") followed byl5 July X BRRI dhan38 (4.04 t ha") 

interaction. Transplanting all the varieties on I August showed 

significantly higher yields and yields was decreased with delayed 

transplanting in all combination. 

59 



Chapter VI 

References 



REFERENCES 

iicd. N., litmus. M.. Rahman. M.. l3egum, M. and Taleb. M.A. (1998). Effect of 

nitrogen on growth and yield of three photosensitive rice cult ivars. 

Bangkzdcs/i .1. Agril. Sd. 25 ( 2): 273-283. 

AICRIP (All India Co-coordinate Rice Improvement Project). 1992. Progress 

report. 3: 120-124. 

,..AIam, M. M. 1998. Farm level status of HYV rice in a selected union of Gazipur 

district. M.S. thesis. Agril. Extn. Edu. BSMRAU. Salna. Gazipur. pp. 

76-80. 

Alarn, M. 3.. Hossain, S. M. A. and Rahrnan, M.H. (1996). Agronomic 

pertbrmance of sonic selected varieties of horn rice. Prog. Agric. 7 

(2): 157-159. 

All, A.M.A., Karim, A.. Mazid. Ci.. liassan. L. and All. S. S. (1991). Relationship 

of transplanting time to grain quality of Basmati 385. IntL Rice Rn. 

iVewvl. 18 (2): II. 

AIim. A., Zarnan, S. M. H., Sen, J. L. lJllah, M. T. and Chowdhry. M. A. (1962). 

Review oft tall a Century of Rich Research in East Pakistan. Agril. 

Dept.. Govt. East Pakistan. pp.  33-63. 

AIim, A.. Karim, M.A., AlL L.. Ati. S.S., Hassan. G. and Mazid. A. (1986). Relationship 

of transplanting time to grain quality in Basmati rice. Intl Rice Rest 

A'e;t'slz. 16: pp.5-lI. 

60 



Bahu. A. M. (1987). Effect of planting date and variety on growth and yield of 

rice. O'yza 25(3): 319-322. 

t3abiker. F. S. Ii. (1986). The ellëet of zinc sulphate levels on the rice growth and 

productivity. AlexandriaJ. Agril. Rex. 31(2): 480-481. 

BAt) (Bangladesh Agricultural University). (1998). technical Report on 1-lybrid 

Rice Alok 6201. Dept. Soil Sd., Bangladesh Agril. Univ.. 

Myrnensingh. pp.  1-3. 

I3aque. M. A.. Ilarun. M. E.. Jones. D. and Straingfellow. R. (1997). The export 

potential of traditional varieties of rice from Bangladesh Rice 

Research Institute. Ciazipur, Bangladesh. 

BBS (Bangladesh Bureau of Statistics). (2004). Monthly Statistical Bulletin. 

September. 2004. Bangladesh Bur. Stat.. Ministry of Planning. Govt. 

People's Repub. of Bangladesh. Dhaka. pp.  5 1-53. 

Begum, A.A., Hossain. S. M. A.. Salam. M. Li. and Biswas. M. (1993). Yield and 

yield components of rice (Orv:a sativa) varieties as influenced by 

transplanting dates. Bangladesh Agron. .1. 9 (1& 2): 23-28. 

Bhuiyan, N.L. Paul, D.N.R. and Jabber. M. A. (2004). Feeding the Extra millions 

by 2025: Challenges for Rice Research and Extension in Bangladesh. 

In. Proc. Workshop on modern rice cultivation in Bangladesh. 29-3 1 

January 2002. Bangladesh Rice Res. Inst. Gazipur. pp.  1-3. 

Bhuiyan. N.I.(1992). Intensive cropping and soil nutrient balance in Bangladesh. 

Proc. Inter-congress cont'. of comniission. Dhaka. Bangladesh. p-64. 

61 



Bremner. P.M. (1969a). Effect ot'time and rate of nitrozen application on tillering. 

Sharp eyespot (Rhizoctonia solani) and yield in rice. .1. Agric. Set 

Comb. 72 273-280. 

BRRI (Bangladesh Rice Research Institute). (1988). Annual report for 1985. 

Bangladesh Rice Research Institute. Gazipur. Bangladesh. Pub. 

no.89. pp. 52-56. 

BRRI (Bangladesh Rice Research Institute) (1990).Annual Report lhr 1987. 

Bangladesh Rice Res. Inst. Gazipur. Pub no. 92. pp.  94-100. 

(Bangladesh Rice Research Institute). (1991). Annual Report for 1988-89. 

BRRI Pub. No. 98. Bangladesh Rice Res. Inst. Gazipur. pp.  8-30 

and 82-300. 

BRRI (Bangladesh Rice Research Institute). (1993). Annual report for 1993. 

Bangladesh Rice Research Institute, Gazipur, Bangladesh.pp.60-62 

BRRI (Bangladesh Rice Research Institu(e) (1994). Modem rice varieties, 

production practices. perlhmmnce and adoption in different 

ecological conditions. In:. Proc. Workshop on experience with 

modern rice cultivation in Bangladesh. 8-10 June1993. Bangladesh 

Rice Res. Inst. Gazipur. Pub. No. 109. pp.  93-98. 

BRRI (Bangladesh Rice Research Institute). (1994). Annual Report fbi 1991-92. 

BRRI Pub. No.108. Bangladesh Rice Res. Inst. Gazipur. pp. 8-4() 

and 66-158. 

BRRI (Bangladesh Rice Research Institute). (3995). Annual Report for 1991-92. 

BRRI Pub. No. 113. Bangladesh Rice Res. Inst. Gazipur. pp. 250 and 

337-238. 

62 (f( 



I3RRI (Bangladesh Rice Research Institute). (1996). Annual report for 1993. 

Bangladesh Rice Research Institute, Gazipur, Bangladcsh.pp-35-3 8 

BRRI (Bangladesh Rice Research Institute). (1997). Annual Report for 1995-96. 

ERR! Pub. No. 101. Bangladesh Rice Res. Inst. Gazipur. pp.  204 and 

136-238. 

BRRI (Bangladesh Rice Research Institute). (1997a). Variety ihr Increasing Rice 

Production. In: Proc. Workshop on experience with modern rice 

cultivation in Bangladesh. on 16-18 April 1996. Bangladesh Rice 

Res. Inst. Gazipur. pp.  127-130. 

BRRI (Bangladesh Rice Research Institute). (1998a). Adhunik Dhaner Chash (In 

Bangla). 71h  Edn.. Bangladesh Rice Res. Inst. Gazipur. pp. 15-I8. 

B'RRI (Bangladesh Rice Research Institute). (1998b). Annual Report for 1996-97. 

BRRI Pub. No. 134. Bangladesh Rice Res. Inst. Gazipur. pp.  3-6 and 

20. 

BRRI (Bangladesh Rice Research Institute) (1999). Annual Report for January 

1998 - June 1999. Bangladesh Rice Res. Inst. Gazipur. Pub no. 135. 

pp. 9-35. 243. 

ZBRRI (Bangladesh Rice Research Institute). (2000a). Annual Report for 1998-99. 

BRRI Pub. No. 135. Bangladesh Rice Res. Inst. Gazipur. pp. 3-17 

and 29-38. 

BRRI (Bangladesh Rice Research Institute). (2001). Cold injury problem in Born 

rice. In: Proc. of the workshop on modem rice cultivation in 

Bangladesh. 14-16 Februaiy 1999. Bangladesh Rice Res. Inst. 

Gazipur. Pub. No. 132. pp. 37- 40. 53-54. 

63 



BRRI (Bangladesh Rice Research Institute). (2003a). Annual Internal Review, 

held on 19 October-23 October. Plant Physio. Divn. Bangladesh Rice 

Res. Inst. (lazipur. pp.  27. 

Chabder. S. and Jitendra. P. (1996). Eliëct of herbicide and nitrogen on yield of 

scented rice (Orv:a saliva) under different rice cultures. Indian J. 

Agron. 41(2): 209-2 14. 

,Cho'.vdhurv, M. J. U.. Sarkar. M. A. R. and Kashem. M. A. (1993). Elièct of 

variety and number of seedlings hill' on the yield and its 

components on late transplant Aman rice. Bangladesh .1. A grit Xci. 

20(2): 311-316. 

('houdhury. N. 11. (1991). Studies on quality of rice in Bangladesh. In Proc. 

Workshop on Chemical AspecLs of Rice Grain Quality. Intl. Rice 

Res. Inst. Los l3anos. Philippines. pp. 123-I 27. 

Choudhury. A.A. and Bhuiyan, N.H. (1991). Influence of plantig time on the 

growth and yield of some modem transplanted aman rices. 

Bangladesh rice J. 6 (I): 7-1 I. 

Chandra S. and Manna. J. (1988). Plied of date oJ'planting and specing on grain 

yield and grain quality of scentedrice (Oryza sativa) varieties in wet 

season in costal Orisssa. Indian .1. Agrkt Sd. 67: pp. 93-97. 

Davidson. J.L. (1964). Some effect of leaf area control on the yield of wheat. AiiM. 

.1. Agit Res. 16: 721-73 I. 

Dhiman. S. I)., Nandal. I). P. and Han. 0. M. (1997). Perlbmtance of scented, 

dwarf rice (Orv:a .caiiva) varieties under diliCrent time of 

transplanting. Indian.!. Agmn. 42(2): 253-255. 

64 



Dinesh. C., Lodh. S. B.. Sahoo. K.M.. Nanda. B.B. and Charidra. D. (1997). Effect 

of date of planting and spacing on grain yield and quality of scented 

rice (Orvza saliva) varieties in wet season in coastal Orissa. India?, J 

A grit Xci. 67 (3):93-97. 

(iangwar. 	K.S. and Sharma. S.K. (1997). lnlluencc of planting dates on 

productivity of traditional scented rice varieties. IntL Rice Res. 

Notes. 22 (1): 42. 

/Ghosh. D.C. and Ganguly. S. (1994). Cultural factors affecting growth. lodging 

and productivity of wet land rice. indianAgric. 38(2): 99-103. 

9Ohain. T. and Saikia. L( 1996). Effect of date of transplanting on growth and 

yield of rain led lowland rice (Ori'za saliva). India,; I. Agron. 

41(3): 488-490. 

1-lossain M. and Pingati. P.I. (1998). Rice Research. technological progress, and 

impact on productivity and poverty: and an overview, In: Proc. 

lntl.Conf. Impact Rice Res.3-5 June. 1996. Bangkok. Thailand. pp 

1-2. 

l-1a4uc. Z. (1997). Photoperiodism and thermo sensitivity ol transplant Anian rice 
& 

in Bangladesh. In. Proc. Intl. Scm. Photoperiod-sensitive Transplant 

Rice. October. 1997. pp-18-25. 

1-lossain. S.F. and AIim. M.N. (1991). Effect of water stress on the performance of 

the yield of tine ricc.langladesh J. Environ. Sci. 6: 251-257. 

Uris, M. and Matin. M. A. (1990). Response of four exotic strains of aman rice to 

urea. IJangladesli .1 Agril. Xci. 17 (2): 27 1-275. 

65 



IRRI (International Rice Research Institute). (2004). Rice 'l'oday. hut Rice Res.  

Inst. 3(3): 12-27. 

M.S. and Islam. A.K.-M.S. (2004). Fine and aromatic rice in Bangladesh: 

Production and export potential. Thursday seminar. 10 August, 

Bangladesh Rice Res. Inst. Ciazipur. pp.1-5. 

Islam, M. R.. Rahnian, M. S.. Rahman, M.II.. Awal. M.A. and Hossain. Ni. G. 

(1999a). Fflèct of date o planting on rice yield and yield attributes of 

two advance mutants of rice in Appa,, Season. Bangladesh 	.1. 

Nuclear. Agric. 15: 34-40. 

Islam, N.. Karnal, A. K. Ni. and Islam, M. R. (1999b).EIlèct ol'cultivar and time of 

nitrogen application on grain yield and grain protein content of rice. 

Bangladesh Rice J. 1(1): 10-16. 

Islam. M.. Rafiqul Mustafi. B.A.A. and ilossain. M. (1996). Socio-econornic 

aspects of fone quality rice cultivation in Bangladesh (Rice Res. 

Prioritization). BRRI/ IRRI. 

Islam. S. (1995). Eflëct of Variety and Fertilization on Yield and Nutrient Uptake 

in Transplant Atnan Rice. M.S. Thesis. Dept. Agron.. Bangladesh 

Agril. Univ.. Mymertsingh. pp.  29-39. 

Islam. M.S.. (1990). Effect of soil moisture deficit on yield and yield components 

of upland rice cultivars. Progress. Agrk. 10 (1&2): 183-188. 

Islam, A. J. M. A. (1986). Review of agronornic research on rice and its Ibture 

strategy. Adv. Agron. Res. In Bangladesh. Bangladesh soc. Agron. 3 

pp.7-19  

66 



Joseph. K. and Havanagi. G. V. (1987). Effect of dates of planting and irrigation 

on yield and yield attributes of rice varieties. Indian J. 1gron. 32 

(4):411-413. 
/ 

.Jamal. A. M. A.. Zarnan. M. A. and Islam. M. A. (1988). Uilect of cultivars and 

NPK combinations on the yield contributing characters of rice. 

Bangladesh .1. Agril. Sd. 15 (I): 105-I 10. 

Kaul, C., Kim. C.Y. and KhushALS. (1982). Astudy on the growth characteristics 

and analysis of chemical compounds of Grains as aflèctcd by 

Cultivation method in coloured and aromatic rice varieties. Indian J. 

Agric. Sci. 68 (9): 593-595. 

Kenmore. P. (2003). Sustainable rice production, food security, and enhanced 

livelihoods. Rice Sciencc: Innovations and Impact Ihr livelihood. 

Intl. Rice Res. Inst. Los Bonos. Philippines. pp. 27-34. 

Kilshnan, P. and Nayak. S. K. (1998). I)evclopmcnt rate and growth duration of 

rice (Otya saliva) in response to delaycd transplanting. Indian I. 

.4 grit. StE. 68 (9): 593-595. 

Miah. N.M.. Miah. S. A., Kamal. N. Q. and Chowdhury. N. II. (1990). Field level 

performance of the Recently Recommended Transplanted Aman 

Varieties. In: Proc. of the workshop experiences with modem rice 

cultivation in Bangladesh. 4-5 April 1989. Bangladesh Rice Res. 

inst. Gazipur. Pub. No. 95. pp.  21- 26. 

Mcos. N.V. and Pava. II.M. (1980). Inlluence of age of seedlings at transplanting 

on the performance of two low land rice varieties. ......it. Food 

:Vuir. 2 (2):97-104. 

Narayanaswarnv, S.y..Yogeswara Rao.K. and Sivasankara Rao, V.( 1982). Orvza 

19 (I ):47-52. 

67 



Om. II. Katyal. S. K.. 1)hina, S. D. and Singh. A. (1993). EtThct of transplanting 

times on hybrid rice in ilaryana. Inc/ian. IntL Rice Rex. Notes. 21 

(2/3): 74-75. 

Pliwal. A. K., Kandalkar. V. S.. Paraye, P. M. and Tomar. N. S. (1996). FiThet of  

transplanting time on grain yield and its attributes in dwarf scented 

rice varieties. Indian .1. .4griL Xci. 66(1): 48-50. 

Ran. K. S.. Moorthy, B. T. S.. Lodh. S.D. and Sahoo. K. (1993). Effect of nitrogen 

on yield and quality of dillbrent varieties of scented rice (Orvza 

saliva) in coastal Orissa. Inc/ian .1. Agril. Sc!. 63 (8): 467-472. 

Sattar. Sk. A. (1994). Modelling Potential Productivity of Transplanted Rice and 

Wheat in Selected Environments of Bangladesh. Ph.l). Ihesis. Deptt. 

Agron. Bangladesh Agrit. Univ. Mymensingh. pp.  1-5. 

Singh. K.M.. Pal. S. K., Verma. U.N.. thakur. R. and Singh, M. K. (1997). Etiect 

of time and methods of planting on performance of rice (Oryza 

saliva) cultivars under medium land of Bihar Plateau. Indian .1. 

Agron. 42 (3): 443-445. 

,-Suhbain. P.. (iopalasundararn. P.and Palaniappan. S. P. (1995). Energetic and 

water use efficiency of intensive cropping system. India,z J. Agron. 

40(3): 398-401. 

Yoshida.S. (1981). Fundamentals of Rice Crop Science.lntI. Rice Res.lnst.1.os 

Banns. Philippines. pp 41-58 

Zanian. S. M. 1-1. (1980). Simple techniques of rice production. In: Proc. of the 

workshop on modern rice cultivation in Bangladesh. Ueb. 1980. 

Bangladesh Rice Res. Inst. Gazipur. pp.  3 1-39. 

68 



Chapter VII 
Append ices 



APENDECS 

Appendix I. Monthly record olair temperature. rainfall. and relative humidity 

during the period from July - December. 2005 

Month 	- - RH (%) Temperature ( °c) Rain fall 

(mm) 
Maximum Minimum 

April 66.5 34.4 24.1 91 

May 74.60 33.2 24.2 298 

June 78.60 33.4 26.8 260 

July 80.78 31.1 26.1 542 

August 83.22 32.0 26.7 361 

September 81.71 31.7 26.0 514 

October 88.42 30.6 23.3 413 

November 73.90 29.0 19.8 03 

December 62.79 27.0 15.7 00 

Source: Bangladesh Meteorological Department (Climate division). 

Agargaon. Dhaka -1212. 



Appendix II: Characteristics of experimental soil was analyzed at Soil Resources 

Devclopnient Institute (SRDI). Fanngate. Dhaka. 

A. Morphological characteristics of the experimental field 

Morphological features 

Location 

AEZ 

General Soil Type 

Land Lype 

Soil series 

Topography 

Flood level 

Drainage 

Cropping pattern 

Agronomy Farm. SAL Dhaka 

Modhupur Iract (28) 

Shallow rcd brown terrace soil 

high land 

Tejgaon 

Fairly leveled 

Above flood level 

Well drained 

Not Applicable 

Source: Soil Resource Development Institute (SRDI) 
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B. Physio-chemical properties of the initial soil 

Characteristics Value 

Partical size analysis 

%Sand 26 

%Silt 45 

%Clay 29 

Textural class Silty- clay 

pIT 5.6 

Organic carbon (%) 0.45 

Organic matter (%) 0.78 

Total N (%) 0.03 

Available P (ppm) 20.00 

Exchangeable K (me/lOOg soil) 0.10 

Available S (ppm) 45 

Source: Soil Resource Development Institute (SRDI) 
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