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ABSTRACT 

An experiment was carried out at the Agronomy Field Laboratory, Sher-e-Bangla 

Agricultural University, Dhaka during the period from July to I)ecember, 2006 to study 

the effect of seedling age on the yield of aromatic varieties. The experiment consisted of 

two levels of treatments viz. 4' variety (BRRI dhan37 and BRRI dhan38) and b) 

seedling age (IS, 20, 25, 30, 35 and 40 days old). The experiment was laid out in a 

randomized complete block design (Factorial) with three replications. The results 

revealed that BRRI dhan38 performed the best than BRRI dhan37. The highest grain 

yield (3.08 t/ ha), number of total tiller/ hill, effective tiller! hill. 1000-grain weight, 

harvest index and the longest panicle were attained from BRRI dhan38. Seedling age also 

significantly influenced all crop characters studied. The results also revealed that 30 days 

old seedlings showed the best performance than other seedling ages treatment. The 

highest grain yield (3.3 tiha), number of effective tillers/ hill, number of total spikelets/ 

panicle, grain! panicle, I 000-grain weight and the longest panicle were obtained from 30 

days old seedlings whereas the highest plant height, number of total and non-effective 

tiller were found in 15 days old seedlings. Combination of BRRI dhan38 with 30 days old 

seedlings was found to be the best in respect of sterile spikelets! panicle. 1000-grain 

weight and grain yield. 
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INTRODUCTION 

Rice (Orru saliva L.) is the most important cereal as it provides more calories than any 

other cereals. About 40% of the world population consume rice as a major source of 

caloriik, 1999 Anmng the major rice growing countries of the world, Bangladesh 

ranks third in respect of area and fourth in respect of production (BR]l, 2000b). 

Bangladesh cultivates rice in 10.32 million hectare of land and its average yield is only 

2.36 U ha(BBS,_2QQ4). Rice provides the staple food of the country and it is cultivated in 

76% of the arabic land (BBS, 1999). this seeter-irtttemoM icilpurnmrpmvder.tfcufal 

em1eynent-4CQ4AR-499and--1R&4a74. It plays a vital role to the economic 

development of Bangladesh. It contributes about 50% of the total agricultural value 

added products and engages over 65% of the total agricultural labour force. Besides, the 

people of this country have to receive their 76% calorie intake and 66% protein intake 

from rice (BBS, 1996). 

Rice is grown in Bangladesh under diverse ecosystems of irrigated, rainfed and deep-

water condition in three distinct seasons namely, wes, cuncu; and boro (Rashid, 1994). Out 

of these, await covers the largest area (about 5.71 million hectare) and the highest 

production of about 11.25 million metric ton of rice (BBS, 2002). 

In Bangladesh, more than four thousand land races of rice are adopted in different parts 

of this country. Some of these have good quality in respect of fineness, aroma and protein 

content (Kaul ei at, 1982). But the productivity of aromatic rice is very low (Chander 

and Jitendra. 1996) although it has more demands both internal and external trade 



markets. Among the aromatic rice l3adshabhog, Kataribhog, Kalizira, Tulshimala, 

Chinigura. BRRI dhan$7 and 13RR1 dhan38 are the most highly valued commodity in 

Bangladesh agricultural trade market lbr having small grain and pleasant aroma 

Aromatic rice is used in many ways by the people in the preparation of palatable dishes 

like polo:,, kheer, fir a', pals/i. c/nm, khoi, l'lrlcmy Ic/jury, jan/a etc. It is also sold at 

higher prices in the market due to its special appeal for aroma and acceptability. 

Though rice is the principal food crop but its yield is very low compared to the other rice 

growing countries of the world. The cultivable area in the country is very limited and 

there is a little scope to extend the area for production of rice. Actually since 1985, the 

area under rice cultivation in the country has been continuously declined annually at an 

average of 0.61% due to urbanization and industrialization (Anwar, 1999). So, vertical 

means is only the way to increase the rice production Vertical expansion includes the use 

of modern production technologies, such as, use of quality seeds, high yielding or hybrid 

varieties, optimum age of seedlin2s. adopting appropriate plant protection measures, 

seedling raising techniques and so on. 

Among them seedling age plays a crucial role in obtaining the optimum yields potential 

of the cultivars because it has a tremendous influence on the plant height, tiller 

production, panicle length, grain formation, grains/ panicle and other yield contributing 

characters (Islam and Ahmed, 1981 and 3RRI, 1981) The vegetative development of 

lad/co cultivars is, in general, more affected by age of seedlings than other cultivars 

(Langfield and Basinski, 1960). Different scientists throughout the world studied 

extensively the influence of seedling age on growth, yield and yield contributing 



characters of rice. Many of them obtained better results from younger and some ti-oni 

older seedlings regarding yield (AIim dcii, 1962). Islam (1986) concluded that 25 to 30 

day old seedling are the best for transplantation of high yielding varieties of T. wnan rice 

especially of photosensitive varieties in Bangladesh. Bangladesh Rice Research institute 

(BRRI) also recommended 20 to 30 days old seedlings for transplant umciu season. 

BRRI dhan37 and BRRI dhan38 are the modern varieties of aromatic rice, which have 

been developed by Bangladesh Rice Research Institute (BRRI). In intensive cropping 

systems the farmers can not transplant T. amai rice with proper ages seedlings due to late 

harvest of cuts rice, over flooding condition of cultivable land and lack of proper 

knowledge regarding the etlect of seedling age. Moreover, field performance of aromatic 

varieties in respect of yield is not good. As a result, farmers are loosing their interest in 

cultivating aromatic rice. Therefore, there is a vast scope to conduct research activities to 

evaluate the performance of aromatic rice varieties and to prescribe the suitable 

variety/varieties and optimum seedling age for cultivation Some limited research works 

were performed on these aspects. However, such works on BRRI dhan37 and BRRT 

dhan38 are scanty. So, present study was conducted with the following objectives: 

i. 	to observe the performance of modern aromatic varieties BRRI dhan37 and BRRI 

dhan38 under transplanted condition 

ii 	to find out the optimum age of seedling for maximum yield of transplant aman 

rice, and 

iii, 	to find out the interaction, if any between variety and seedling age on the yield 

and yield coniponents as affected under transplanted condition. 

3 
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REVIEW OF LITERATURE 

Agronomic management is unavoidably necessary for crop production. Among the 

management practices, the use of good varieties and proper age of seedlings 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 performance of transplant aman 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 variety and age of seedlings on the performance of some transplant aman rice 

varieties. 

2.1 Effect of variety 

2.1.1 Effect on plant characters 

2.1.1.1 Plant heightjJ 

,/In Bangladesh. BRRI (2000a) evaluated the 	 viz. Basmati 

406(4508), Kataribhog. RRRI dhan34 and Basmati during uman season and reported that 

plant height differed signilicantly among the varieties. Result revealed that the tallest 

plant (126 cm) was recorded from Basniati 406 and the shortest one (115 cm) was 

observed due to Kataribhog. 

7 Evaluating different hybrid rice lines, 1-luang ci a. (1999) observed that a plant height of 

about 115 8 cm with a culni height of 10540 cm accompanied by thick and erect v-

shaped leaves of deep green colour were found in two lines. 

rd 



From the results of' an experiment, BRRI (1998b) reported that highest plant height was 

obtained from Kataribhog (153 cm) followed by Khaskani (143 cm), BR4384-28-2-2-4 

(130 cm), 8R4384-2B-2-2-6 (125 cm) and BR4384-2l3-2-2-2HR3 (125 cm) lines. 

Om dci!. (1998) working with hybrid rice cv. ORI to] and PMS 2A x 1K 31802 found 

taller plants in OR! 161 than PMS 2A x IR 31802. 

/Alaijjj,at 1996) conducted an experiment to evaluate the performance of different rice 

varietiek. Among the varieties, Kalijira produced the tallest plant. which was followed by 

Pajani. But among others, BR9 produced the highest plant height followed by BR7 and 

all these were statistically identical with Pajam. 

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

BRRI dhan3O, 13R22, BR23 and lratom-24 were 120, 125. 120 and 80cm respectively. In 

an another study, BRRI (1995) again revealed that the average plants height of BR3. 

BR7, BRRI dhan29 and lratom-24 were 95. 125, 95 and 80cm respectively. 

,.,/' Evaluating  the performance of three varieties/advanced lines (lratom-24, l3Rl 4 and 

BINA 13). BINA (1993) noticed that varieties/advanced lines differed significantly in 

respect of plant height. 

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

total tillers/ bill and the number of' grains/ panicle differed significantly among BR3. 

13R14 and Pajam varieties in horn season. 

5 



From the results of an experiment, BRRI (1991) showed that plant height differed among 

the varieties. Shamsuddin ci aL (1988) also observed that plant height differed 

significantly among the varieties. 

2.1.1.2 Tillering pattern 

BRRI (2000a) examined yield performance of three high yielding varieties namely BRRI 

dhan3O. BRRI dhan3 I. BRRI dhan32 in arnan season and revealed that effective tillers/ 

hill of the above mentioned varieties were 7. 8 and S respectively 

./B!NA (1998) while comparing Alok 6201 with lratom-24, found that number of total 

tillers/ hill and effective tillers/ hill were maximum in hybrid rice Alok 6201. 

Islam (1995) in a study with four cultivars viz. BR 10, BRI I, BR22 and BR23 found that 

the highest number of non bearing tillers/ hill was produced by cultivar BRI I and the 

lowest number was produced by the cultivar BR 10. 

In a trail. Chowdhury et al. (1993) observed that BR23 showed superior perf'ormancc 

over Pajam in respect of number of productive tillers/ hill. 

BRRI (1991) reported that the number of effective tillers/ hill was produced by transplant 

ama:, rice varieties which ranged from 7-14. Number olefiective tillers/ hill significantly 

differed among the varieties. In local varieties namely, Haloi. Tilockachari, Nizersail and 

Latishail, number of effective tillers/ hill were 9.7. 9.3. 10.8 and 9.0 respectively (BRRI. 

1997) 

n. 



./ In a report. BRRI (1991) showed that the number of total tillers.' hill differed significantly 

among BR3. BR] 1. 13R14. Pajam and Zagali varieties in horn season. Hussain ci at 

(1989) while carrying out an experiment with 9 cultivars observed that the number of 

total tillers/ hill differed among the tested varieties. 

L3abiker (1986) conducted an experiment with rice cv. Gazi 171 and Gazi ISO and 

observed that total tillers/ hill were significantly affected by the varieties. 

2.1.1.3 Panicte length 

an experiment. BINA (1993) evaluated the performance of four varieties/advanced 

lines of rice namely, tratom-24. BRI4. BINA 13 and BINA 19. They found that 

varieties/advanced lines differed significantly in respect of panicle length. It was also 

reported that each of the varieties BINA 13 and BINA 19 had better physiological 

characters like CGR, NAR and Hi and morphological characters like more grains' panicle 

compared to their better parents which contributed to yield improvement in these hybrid 

lines of rice. 

idris and Matin (1990) conducted an experiment with four rice varieties and found that 

panicle length differed among the varieties and it was greater in IX 20 than that of any of 

the indigenous high yielding varieties. They further reported that total number of tillers/ 

hill was identical among the varieties tested. 

Babiker (1986) reported from the results of an experiment with rice cv. Gazi 171 and 

Gazi 180 that panicle length differed significantly among the varieties. 

7 



2.1.1.4 Number of spikelets/ panicle 

/uRRl (1994) conducted an experiment to see the performance ofRRl4, Pajam, 131(5 and 

Tulsimala. They observed that Tulsimala produced the highest number of spikelets/ 

panicle and 131(14 produced the lowest number of spikelets/ panicle. 

Chowdhury c/ aI( 1993) revealed that the variety Pajam produced significantly higher 

number of total spikelets as well as unfilled spikelets/ panicle than that of 131123. 

Devi and Nair (1984) noted that the number of spikelets/ panicle in four drought resistant 

tall upland rice varieties differed significantly. 

2.1.1.5 Number ofgrains/ panicle 

Niu cv al. (2001) conducted an experiment with three rice varieties viz. Hong 12A/ 

Tianjin 1244, Hong 21A1 Tianjin 1244 and Hong 264/ Tianjin 1244. Result revealed that 

grains/ panicle was 186.2. 139.2 and 205.7 respectively. 

Kamal cv al. (1988) reported from the results of an experiment with 8R3. IR 20 and 

Pajam that the number ot'grains! panicle was 107,6, 123.0 and 170,9 respectively in the 

three varieties tested. 

/BRRI (1994) studied the performance of BRI4. Pajam and Tulsimala and reported that 

Tulsimala produced the highest number of grains/ panicle and BRI4 produced the lowest 

number ofgrains/ panicle. 



Chowdhury ci all (1993) found that Pajarn produced significantly higher number of 

grains/ panicle than that of BR23. In an another experiment, lihowmick and Nayak, 

(2000) showed that CNHR 2 produced more grains! panicle (111.0) than any other 

variety. 

Singh and Gangwer (1989) recorded the results of an experiment with four rice cultivars 

C-14-8, CR-1009. LET-5656 and IET-63 14 and found that grains/ panicle was the highest 

lhr C- 14-8 among the four varieties. 

2.1.1.6 Thousand grain weight 

Bhowniick and Nayak (2000) studied two hybrids (CNFIR2 and CNIIR3) and two high 

yielding varieties (lIt 36 and IR 64) of rice. Results showed that lIt 36 gave the highest 

1000-grain weight (27.7 g) among the four varieties. 

JBRRI(1998a)revealed that 1000-grain weight was 24, 22, 25, 20, 23. 18 and 17 g in _  

Kuicha Binni, Leda l3inni. Chanda L3inni, Dudh Methi, Maraka I3inni. Nizershail and one 

high yielding variety BR 25 respectively. 

In an another experiment. BRRI (1998b) found that 1000-grain weight of some aromatic 

rice varieties ranged from 12 to 20 g and it significantly differed from variety to variety. 

Three advanced lines BR4384-213-2-2-4, BR4384-213-2-2-6 and B1t4384-2B-2-2-11R3 

and two local varieties namely Kataribhog and Khaskani showed 1000-grain weight 

values of 20. 16.5, 16.2, IS and 12 respectively. 
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BAU (1998) observed that the modern variety lratom-24 was found to he better in respect 

of 1000-grain weight only but other yield components were inferior to hybrid rice Alok 

6201. 

/ BRRI (1991) reported that weight of 1000-grain of Haloi, Tilockachari. Nizershail and 

I1atishail were 265. 27.7. 19.6 and 25.0grespectively. 

Rafey and Khan (1989) from an experiment with three rice varieties reported that weight 

of 1000-grain among the varieties differed significantly. 

Singh and Gangwer (1989) reported from the results of an experiment with four rice 

varieties C-14-8, CR-1009, IET-5656 and IET-6314 that weight of 1000-grain was the 

highest for C-14-8 among the Ihur varieties. 

Shamsuddin et aL (1988) observed that 1000-grain weight differed significantly among 

the varieties. They reported that weight of 1000-grain of nine varieties ranged from 21.1 

to 31.Og. 

2.1.2 Effect on grain and straw yield 

j BINA (2001) evaluated the performance of BINA dhan6, a horn rice. As compared to 

other local rice varieties (URRI dhan29. Tepi and Lakhai) BINA dhanó performed the 

best and gave the highest grain yield (4.23 t/ ha) though they possessed much higher 

straw yield than the modern ones. The yield was attributed the higher paniclet hill and 

number of grains/ panicle. 
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Patel (2000) studied the varietal perlbrmance of Kranti and 1R36. He observed (Fiat Kranti 

produced significantly higher grain and straw yield than 1R36. The increased mean yield 

of Kranti (100%) was due to the production of taller plants, more number of tillers and 

heavier grain weight as well as still straw. 

BlI (2OaA evaluated the performance of three advanced lines 1311438-213-2-2-2-4, 

BR4384-211-2-2-6 and BR4284-28-2-2-UR3 along with two standard checks and seven 

local checks in II locations. Kataribhog and Khaskani were used as standard check and 

Chinking, Rasmati, Kalijira, Philippine Katari, Chinigura. Chiniatop and Bashful as local 

checks. In Sonagazi and l3ogra sadar, the yield performances of advanced lines were 

excellent with more than 4.0 Il ha. About 30% higher yield was obtained from the 

advanced lines over the checks. 

Bhowmick and Nayak (2000) found that hybrids gave higher grain and straw yield than 

IIYVs. Rajendra ciat (1998) also reported that mean grain yield of hybrid rice cv Pusa 

834 and Pusa HR3 were 3.3 and 5,6t/ha respectively 

BAU (1998) conducted a field trial with seven hybrids and one modern variety of rice 

during ainan season. It was found that the hybrid variety 93024 gave the highest grain 

yield (7.58 U ha) followed by Alok 6201 (7.33 t/ ha) and the check one (8R22) gave the 

lowest yield (4.75 t/ ha). 

J BINA (1998) conducted a field trial during boro rice season of 1997-98. It was found that 

the hybrid rice iUok 6201 showed 20 - 93% higher grain yield over the modern variety 

lratom-24. 



/BlNA (1998) in field trial with seven hybrid rice varieties found that hybrid rice 93024 

gave the highest grain yield of 6.04 1! ha. The lowest grain yield was given by hybrid rice 

92017. Alok 6201 gave the grain yield of 5.71 tf ha. 

BRRI (1995) found out the varietal performance of BR4. BRIO, BRI I, BR22, BR23, and 

BR25 including two local checks Challisha and Nizershail. The results indicated that 

BR4, BRIO, BRI 1, Challisha and Nizershail produced yields o14.38, 3.12. 3.12. 3.12 and 

2.70 U ha respectively while BRRI (19951)) in another trial observed that 13R25 out 

yielded over 8R22 and Nizershail. The farmer preferred BR25 for its liner grain and 

straw qualities. 

Liu Xinhua (1995) conducted a field trial with new indica hybrid rice Il-You 92 and 

found an average yield of 7.5 t/ ha which was IO% higher than that of standard hybrid 

Shanyou 64. 

./BRRI (1994) conducted an experiment to see the performance of BR4, Pajani. BRS and 

Tulsimala and found that BRI4 produced the highest yield (3.75 U ha) while B115 

produced the lowest (2.61 U ha). 

Ali and Murship (1993) conducted an experiment during July to Dccembcr. 1989 to find 

out suitable variety for late transplant (iman rice cv. BR23, BRI I and Kumragoir. They 

reported that local Kurnragoir statistically out yielded than modern varieties (BR23 and 

BRI I). 
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I3INA (1993) evaluated the performance of four varieties/advanced lines of Iratom-24, 

8R14, BINAI3 and BINAI9. It was found that grain yield did not differ significantly. 

Non significant dilference in grain yield proved the agrononiic potentiality of BINA 19 

which produce comparable yield with Iratom-24 and BR 14. 

Chowdhury etal. (1993) conducted an experiment with 2, 4 and 6 seedlings/ hill to study 

the etlect on the yield and yield component of rice cv. BR23 and Pajam during the arnap; 

season. From the results of the experiment, they reported that the variety BR23 showed 

superior performances over Pajam in respect of yield and yield contributing characters. 

In an another experiment, Rao eta! (1993) found that the highest grain yield was given 

in the wet seasons by local variety l3adshabhog (3.21 it ha) than the other ones (cv. 

Kastui, Ranbir, l3asniati and lET 8579) mean yields varied from 2.22 -2.58 it ha. 

Khan (1991) concluded from a field trail that grain yield was higher in cv. CSRV than 

BRÔ. Grain yield ofBINA-B and BINAI9 were 5.39 and 5.57 U ha respectively. 

Shamsuddin el at (1988) conducted an experiment at the Agronomy Field Laboratoty. 

HAL, Myniensingh to evaluate the performance of nine modern varieties BR I, BR2, 

BR3, Purbachi, IRS, BR6, BR7, BRS and BR9. Maximum grain yield was found in BRI 

(5.05 U ha) and minimum in Purbachi (2.31 tJ ha). Minimum straw yield was produced by 

13R7 (7.46 t/ ha) and maximum by Purbachi (12.80 i/ha). 

BRRI (1985) conducted a regional yield trial during ama;; season to find out the 

performance of modem and local varieties BR4, BRIG. Rajashail and Kajalshail and 

found that 13R4 and BR 10 were better than Rajashail and Kajaishail. Bahikar (1986) from 
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an another field trial reported that grain yield was significantly influenced by rice 

varieties. 

Miller (1978) found that the grain yield ranged from 5.6 t/ ha to 7.7 V ha among the 

varieties he studied. Kubher and Sonar (1978) reported variable effects of rice varieties 

on grain yield. 

AIim c/cu. (1962) tested five fine rice cultivars namely, Badshabhog, Basniati, Hatishail, 

Gobindhabhog and Radhunipagal for tive years and found that Basniati showed the best 

performance fhllowed by Oobindhabhog and Badshabliog. They also reported that 

Badshabhog and 1-latishail yielded 2.6 and 2.69 t/ ha respectively. 

2.2 Effect of seedling age 

2.2.1 Effect on growth attributes 

2.2.1. 	theiht 

Akber (2004) conducted an experiment with 10 and 15 days old seedlings. He observed 

that plant height differed significantly due to different ages of seedlings. Filleen days old 

seedlings appeared to be taller at the early stage of the crop growlh which lasted tip to 45 

l)AT (Days after transplanting). But after 45 DAT, both 10 and 15 days old seedlings 

grew faster. At the final harvest, the plant height of both the seedling ages was found to 

be statistically similar (139.34 cm and 141.09 cm for 10 and 15 days old seedlings 

respectively). 

Haque (2002) stated that the tallest plant height was recorded from 15 days old seedlings, 

which differed significantly when compared with 25, 35. and 45 days old seedlings. The 

shortest plant was obtained from 45 days old seedlings. 
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,/Hossain (2001) reported that the higher height of the old seedlings in seedhed caused 

earlier growth in plant height in the main field. But young seedlings grew faster than 

older ones (35 to 60 days old seedlings). 

that younger seedlings had a tendency to produce the tallest 

plant than older ones. 

Razzaque et al. (2000) reported that seedling age had significant etThct on plant height. 

The 30 days old seedlings produced the tallest plants followed by the seedlings of 45 

days and 60 days old seedlings which produced shorter plants. 

Kim ci a! (1999) transplanted three rice cultivars namely, Namweonbyeo (early 

maturing). Hwaseongbyeo (medium maturing) and Doninbyeo (medium late maturing) 

at three different seedling ages to investigate their growth habits. They observed that the 

10 days old seedlings showed more vigorous elongation of' plants when compared with 

35 or 40 days old seedlings. Shi ci aL (1999) also observed that culm height decreased 

with increasing transplanting age. 

2.2.1.2 Tillering pattern 

JAkher (2004) reported that number of total tillers! hill was significantly influenced by the 

seedling age in all growth stages. From the results of his experiment, he found that 

younger plants produced higher number of total tillers/ hill up to 45 DAT and then it 

gradually decreased. At 45 DAT, IS days old seedlings produced the highest number of 

total tillers/ hill (34.93) whereas 25 days old seedlings gave the lowest (28.56). 
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./ liossain (2001)staied that the highest number of effective tillers! hill (11.31 out of 12.29 

total tillers! hill) and the lowest number of non bearing tillers! hill (0.98 out of 12.29 total 

tillers/ hill) were produced from 15 days old seedlings 

Kim ci al. (1999) found that 10 days old seedlings had higher tillering ability but with 

lower effective tillering rate when compared with 35 or 40 days old seedlings. 

Khatun (1995) observed that the tiller production was higher with 30 days old seedlings 

in transplant aincni season than others. 

Roy and Sattar (l992a) observed that the tillering rate was influenced by seedling age. 

The absolute tillering rate was more in younger seedlings. When the seedling ages were 

increased, the tillering rate gradually decreased. They have also stated that within a 

variety, total number of tillers/ hill decreased when the seedling age was increased. 

Mamun and Siddique (1990) carried out a field experiment at BRRI to evaluate growth 

and yield of rice cv. BRI 1, BR22. 8R23 and Nizershail with the seedlings of 30. 40 and 

60 days old. Tiller numbers did not differ significantly with seedling age in BR1 I and 

Nizcrshail. But the tiller production of BR22 rice was inversely related to seedling age. 

Aragones and Wada (1989) reported that transplanting of younger seedlings had a 

positive influence in increasing the number of total tillers. Uowever. the aged seedlings 

decreased the number of 1)0th total and bearing tillers. 

Hossain and Haque (1988) found from a research work that the number of basal tillers/ 

hill increased with 30 days old seedlings than 60 days old seedlings. 

In 



Koshta 9/cit. (1987) conducted an experiment with rice cultivars as experimental material 

using three age of seedlings and found that 20 days old seedlings produced more tillers/ 

hill as compared to seedling age of 28 and 36 days. 

/ Mandal ci al. (1984) also observed that the number effective tillers retarded when aged 

seedlings were transplanted. 

Mejos and Pava (1980) in a trail with 10. 20, 30 and 40 days old seedlings of two rice 

cultivars showed that the number of productive tillers were not affected by the seedling 

age but differed significantly between cultivars. 

SeedlinQ age of rice had a remarkable bearing on its tillering pattern. Siugh and Tarat 

(1978) reported that the highest number of tillers was observed from medium and long 

duration varieties with 29 days old seedlings. The short duration variety produced lower 

number of tillers when transplanted with the increased seedling age. 

Enyi (1963) observed that the maximum number of tillers was produced by 30 days old 

seedlings than that of older seedlings. The slow recovery of older seedlings resulted the 

lower number of tillers as compared to younger ones. 

2.2.2 Effect of seedling age on yield contributing characters 

2.2.2.1 Number of total and sterile spikelets/panicle 

p Khisha (2002) found that the highest number of sterile spikelets! panicle was obtained 

from 16 days old seedlings. 
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Reddy and Narayana (1981) observed that number of total spikelets/ panicle decreased 

significantly with each 10 days increase in seedling age. Spikelet sterility was 14.0, 9.7 

and 8. 1% in 20, 30 and 40 days old seedlings respectively. 

2.2.2.2 Number of grains/ panicle 

J' Ranaque ci at (2000) reported that seedling age showed significant variation in respect 

of number of grains/ panicle. The highest number of grains was recorded from the lowest 

seedling age (30 days old) and the lowest number of grains/ panicle was produced by the 

oldest seedlings (60 days old). 

Yoshii ci at (1998) reported that transplanting of 10. 15 and 20 days old seedlings 

showed significant variation in respect of yield components and 20 days old seedlings 

had the highest number ol'grains per unit area. 

Roy dat (l992b) reported that the number of grains/ panicle slightly decreased with the 

increased of seedlings age in rice cv. 8R14 and IRSO. [R50 produced more panicles but 

less number of grains/ panicle than BR 14. The highest number of grains/ panicle was 

obtained from 28 days old-seedlings in case of 60 days old seedlings. 

Ashrafei al. (1989) conducted an experiment where two varieties of Basmati rice were 

planted with 30. 45 and 60 days old seedlings. From the results of the experiment, they 

reported that yield and yield attributes declined significantly with increased seedling age. 

The yield decline was partly attributable to fewer productive tillers/ hill and fewer 

spikelets/ panicle. They also observed that 30 days old seedlings gave higher yield 

followed by 45 and 60 days old seedlings. 
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cihosh ci al. (1960) observed that the yield contributing characters of a variety was 

influenced to some extent by the age of seedling. Mutn and Sahu (1979) showed that 

transplanting of older seedling increased the grains/ panicle but decreased the plant height 

and spikelet sterility. 

2.2.2.3 Thousand grain weight 

Kamdi ci al. (1991) reported that grain weight (1000-grain weight) was decreased with 

aged seedlings used for transplanting. It was concluded from the result of an experiment 

with 30, 35 and 60 days old seedlings that 30 days old seedlings significantly increased 

1000-grain weight. Mod cial. (1994) and Mozurnder (1997) also found that the seedlings 

of 15 and 30 days old produced a significant efFect on 1000-grain weight. 

Mohapatra and Kar (1991) conducted an experiment with 30, 35 and 60 days old 

seedlings and found that 30 days old seedlings increased 1000-grain weight significantly. 

Kamdi ci at (1991) also reported that 1000-grain weight was decreased when aged 

seedlings were transplanted. 

Raju etal. (1989) conducted an experiment with 30, 45 and 60 days old seedlings, which -  

gave the yield of 4.85, 4.40 and 1.19 t/ ha respectively. Number of grains/ panicle and 

1000-grain weight was also the highest at 30 days old seedlings. 

Reddy and Narayana ( 198 1) observed that number of grains/ panicle. panicle length and 

weight of 1000-grain decreased significantly with each 10 days increase in seedling age. 

Mejos and Pava (1980) in a trail with 10. 20. 30 and 40 days old seedlings of two dcc 

cuUivars showed that grains! panicle, 1000-grain weight and grain yield differed 

significantly. 
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2.2.3 Eflèct of seedling age on grain yield 

y'Khan (2004) reported that grain yield of rice was significantly influenced by age of 

seedlings. The highest grain yield (5.86 U ha) was obtained from IS days old seedlings. 

The lowest grain yield (4.42 t/ ha) was recorded from 9 days old seedlin 

From the field study at Kumarganj. Uttar Pradesh, Singh and Siugh (1999) reported that 

irrigated rice cv. Sarjoo-52 transplanted with 3 seedling ages viz. 25. 35 and 45 days old 

seedlings gave yield of 492. 4.64 and 4.22 i/ha respectively 

Shi c/aL (1999) carried out an experiment with rice crop and tested 25, 30, 35. 40 and 45 

days old seedlings in terms of grain yield. They found that yield was negatively 

correlated with seedling age at transplanting. Mean yields were 6.7, 6.....9, 4.7 and 4.5 

U ha with transplanting 25. 30, 35, 40 and 45 days old seedlings respectively. Yield with 

25 or 30 days old seedlings were significantly higher than that with 40 or 45 days old 

seedlings. 

1-fundal el cit (1999) conducted a research work to observe the effects of various seedling 

age of rice on yield. They reported that earlier transplanted rice performed better when 

the seedling age was reduced from 40 to 30 days. Younger seedlings (20 days old) proved 

better than older (40 days) ones when other variables were kept constant. 

Sanbagavalli ci at (1999) also observed that 30 days old seedlings of rice cv. ADT38 

gave higher yield than 20 or 40 days old seedlings of the same varieties. 

Lu ci at. (1999) in an another experiment with 20. 25, 35, 40, 50 and 55 days old 

seedlings found that yield decreased with delayed transplanting. 
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In an experiment, Anita and Dasgupta (1998) used four different ages of seedling (40, 50, 

60 and 70 days old) for transplanting. From the results, they observed that early 

transplanting was highly productive (yield 261- 2.09 tJ ha) while delayed transplanting 

(up to 60 day old) decreased yield (2.28 -2.52 tI ha). 

Singh and Singh (1998) transplanted 25. 35 and 45 days old seedlings of rice and 

observed that yield component values and yield decreased with increasing age of 

seedlings 

JChannabasappa ci cii. (1997) conducting an experiment with rice cv. Sonamahsuri and 

IR-64 reported that the cultivar's yields did not difFer significantly but it was the highest 

with 35 days old seedlings when compared with those of 25, 35 and 45 days old 

seedlings. 

Villela and Junk (1996) in an experiment used 21. 28, 35, 42, 49 and 56 days old 

seedlings and observed that seedlings older than 28 days caused reduction in grain yield. 

The best yield was achieved with the use of 28 days old seedlings. 

and Ahmed (1981) found that 30 days old 

seedlings gave significantly the highest grain yield than those of 20 and 40 days old 

seedIings 

Larrea and Sanchez (1972) reported that the yield olgrain decreased with the increasing 

age of seedling at transplanting and maximum yield was obtained from cv. IRS when 30 

days old seedlings were transplanted. 
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Seerai (1972) also reported that 25. 30, or 35 days old seedlings of IRS and Kao 

DogmallelOS gave higher yields than 20or 40 days old seedlings of the same varieties. 

BRRI (1967) observed that the seedling aged over 30 days when transplanted in the field 

recovered more slowly than the younger ones. Particularly when they suffered from 

stems and roots injuries. The slow recovery resulted in a reduction of grain yield. 

Rao (1961) conducted an experiment and found that transplanting of 30 days old 

seedlings proved to produce higher yield. It was reported that the optimum seedling age 

was 30-40 days which showed higher production in oman season (AIim cial., 1962). 

2.2.4 Effect of seedling age on straw yield 

'J'Rashid ci al. (1990) reported that 40 days old seedlings gave higher straw yields than 20 

and 60 days old seedlings. Whereas Das and Mukherjee (1989) reported that seedling age 

had no effect on straw yield. 

/Panikar ci 0/. (1981) from an experiment observed that the straw yield significantly 

increased with 21 days old seedlings than that of 28 or 35 days old seedlings. Similarly 

AIim cial. (1962) found three weeks old seedlings gave the maximum straw yield. 

Rao (1976) showed that the straw yield was the highest with younger seedlings (25 days 

old) than older seedlings (35 and 45 days). 
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MATERIALS AND METUODS 

Details of different materials used and methodologies followed in the experiment are 

presented in this chapter. 

3.1 Location 

The experiment was carried out at the Agronomy Field Laboratory, Sher-e-Bangla 

Agricultural University, Sher-e-Bangla Nagar. Dhaka during the period from July II, 

2006 to December 04, 2006 to study the effect of seedling age on the yield of two modern 

varieties of aromatic rice. 

3.2 Soil 

The soil of the experimental area belonged to the Modhupur tract (AEZ No. 28). It was a 

medium high land with non-calcarious dark grey soil. The pH value of the soil was 5.6. 

3.3 Climate 

The experimental area was under the subtropical climate and was characterized by high 

temperature, high humidity and heavy precipitation with occasional gusty winds during 

the period from April to September, but scanty rainfall associated with moderately low 

temperature prevailed during the period from October to March. The detailed 

meteorological data in respect of air temperature, relative humidity, rainthll and sunshine 

hour recorded by the Dhaka meteorology centre, Dhaka for the period of experimentation 

have been presented in Appendix IV. 



3.4 Experimental details 

3.4.1 Treatment 

Two factors were included in the experiment namely, variety and seedling age. The 

treatments were designated as follows: 

Factor A. Rice variety: 2 (Two) 

I. 	BRRI dhan37 (V1) 

ii. 	BRRI dhan38 (V2) 

Factor B. Seedling age: 6(Six) 

15 days old seedling (A13 ) 

20 days old seedling (A20) 

25 days old seedling (Ar) 

30 days old seedling (A3) 

V. 	35 days old seedling (A35) 

vi. 	40 days old seedling (Am) 

3.4.2 Varietal description 

BRRI dhan37 

The variety was released by Bangladesh Rice Research Institute (BRRI) in 1998 as 

transplanting amczn rice. It was developed from the cross between Rasmati and BR S 

(Dulabhog). The genetic line number of the variety was BR4384-213-2-2-2111(3. Average 

plant height was 425 cm. The panicle looked attractive due to densely arranged spikelets 

and spikelets bore small awn. The grain colour, size and scented just like Kataribhog. Its 
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growth duration was MO days and average yield was 3.5 t/ ha. It was a photosensitive 

variety (BRI{1. 2000). 

BRR( dhan38 

The variety was released by Bangladesh Rice Research Institute (BRRJ) in 1998. It is 

recommended for oman season. It was a photosensitive variety. It was developed from 

the cross between Basmati and BR 5 (Dulabhog). The genetic line number of the variety 

is BR4384-213-2-2-4. Plant of this variety was stronger than that of Basmati The panicle 

looked attractive due to densely aanged spikelets and spikelets bore long sharp awn at 

al 

	the end. The grain and awn of this variety was golden white. It was scented rice. its grain 

was elongated and tine, It was moderately resistant to leaf blight diseases (BRRI. 2000). 

cv 	3.5 Experimental design and layout: 
C? 

The experiment was laid out in a Randomized Complete Block Design (Factorial) with 

three replications. Each block was divided into twelve unit plots. Total numbers of unit 

plots were 36. The net size of unit plot was 10 in2  (4.0 rn x 2.5 ni). The distance 

mentioned between two unit plots was 0.75 m and blocks was 1.5 m. The treatments were 

allocated randomly. 

3.6 Procedure of the experiment 

3.6.1 Seedling raising 

3.6.1.1 Seed collection 

Certified seeds of two modern aromatic rice varieties namely BRR! dhan7 and BRRI 

dhan38 were collected from Bangladesh Rice Research institute (.BRRJ). Joydcbpur. 

Gazipur. 
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3.6.1.2 Seed sprouting 

Healthy seeds were selected by specitic gravity method and immersed in water in a 

bucket For 24 hours. Then the seeds were taken out of water and spread thickly under 

gunny bags. The seeds started sprouting after 48 hours and were sown after 72 hours. 

3.6.1.3 Preparation of seedling nursery and seed sowing 

Seedling nurseries for each variety were prepared by puddling the soil. Sprouted seeds 

were sown in the wet nursery bed. Weeds were removed and irrigation was given in the 

seedhed as and when necessary. Seedlings were raised in the same seedbed to obtain the 

IS, 20, 25, 30, 35 and 40 days old seedlings of two varieties. Seeds were sown in the bed 

on July 11,2006. 

3.6.2 Land preparation 

The experimental field was opened by a tractor driven rotavator 15 days before 

transplanting. It was then ploughed well to make the soil nearly ready for transplanting. 

Weeds and stubble were removed and the field was leveled by laddering. The 

experimental field was then divided into unit plots that were spaded one day before 

transplanting Jar incorporating the fertilizers applied as basal. Finally individual plots 

were prepared before transplantation. 

3.6.3 Fertilizer application 

The field was fertilized with 220, 80, 120. 55 and 10 kgl ha urea, flp  MI', gypsum and 

zinc sulphate. respectively as per recommendation of IIR.Rl (2000). The whole amounts 

oh' TSP. MI', gypsum and zinc sulphate were applied at final land preparation. Urea was 

top dressed as per specification in three equal splits on 10 day after transplanting (DAT) 
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at maximum tillering stage on 30 DAT and at panicle initiation stage on 55 DAT (BARC, 

1989) 

3.6.4 Uprooting seedlings 

The nursery beds were made wet by the application of water both in morning and evening 

on the previous days before uprooting the seedlings. Without causing any mechanical 

injury to the roots, the seedlings were uprooted and kept on soft mud in shade before they 

were transplanted. 

3.6.5 i'ransplanting of seedlings 

Seedlings of 15. 20, 25, 30, 35 and 40 days old were transplanted on the well puddled 

experimental plot on July 26, 31. August 5. 10 and IS. 2006 respectively in main field at 

the rate of 3 seedlings.' hill with 25 cm spacing between the line and 15 cm spacing 

between the hills. 

3.6.6 Intercultural operations 

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

crop. 

3.6.6.1 Gap fillings 

Seedlings in some hill died off and those were replaced by the healthy seedlings within 

seven days of transplanting with the seedlings taketi from the same source. 

3.6.6.2 Weeding 

The experimental plots were weeded three times at IS, 30 and 45 DAT respectively. 

Shama (Echinochloa cnesgal/i) was the prominent weeds found in the experimental plots 
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3.6.6.3 Irrigation and drainage 

Experimental plot was given flood irrigation to maintain a constant level of standing 

water up to 6 cm at the early stage to enhance tillering and 10 - 12 cm in later stage to 

discourage late tillering. A total of seven irrigation was needed throughout the growing 

season. The tield was finally drained out before IS days of harvest to enhance maturity. 

3.6.6.4 Plant protection measures 

Plants were infested by rice hispa (I)ic/ac/ispa cuwsigera) and rice stem borer (Sesomia 

iqferens) to some extent which was successfully controlled by applying Diazinon ø 

lOml/ 10 Liter of water for 5 decimal lands and Ripcord ® lOml/ 10 Liter of water for 5 

decimal lands. It was also infested by stem rot disease caused by sc/ar/I/urn orv:ae, a soil 

born fungus that was controlled by applying Bavistin 5OW11. It was also protected from 

birds at grain tilling period. For controlling the birds watching was done properly. 

3.6.7 Harvesting and processing 

The crop was harvested at fill maturation 145 days of transplanting. The crop of 

individual plot was threshed by hand. Grains were cleaned and sun dried to moisture 

content of' 14%. Straws were sun dried properly. Finally the grain and straw yield/ plot 

were recorded and converted into U ha. 

3.7 Data collection 

Data had been recorded for measuring growth and yield parameters. For this reason, five 

hills (excluding border hill) from each plot was selected randomly and tagged for 

measuring the following characters at 25. 40 and 55 DAT and at harvest 5 hills were 

selected at random from each unit plot for collecting data on following parameters: 
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 Plant height (cm) 

 Total number of tillers/ hill 

 Number of effective tillers/ hill 

 Number of non-effective tillers/ hill 

V. Panicle length (cm) 

 Total number of spikelets/ panicle 

 Number of sterile spikelets/ panicle 

 Number ol'grains/ panicle 

 Weight of 1000 grains (g) 

X. Grain yield (V ha) 

 Straw yield (t/ ha) 

 Biological yield (tJ ha) 

 Harvest index (%) 

A brief outline of data collection procedure is given below: 

Plant height 

The height was taken from the base of plants to the tip of the leaf or panicle which was 

seemed to be on the top and was expressed in cm. 

Total number of tiller/ hill 

Number of tillers was counted from the selected hills. Tillers that had at least three leaves 

were considered. At harvest, it included both bearing and non-bearing tillers. 

Number of bearing tillers! hill 

The panicle, which had at least one grain, was considered as bearing tiller. 
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vi. Number of non-bearing tillers! hill 

The panicle that had no grain was considered as non-bearing tiller 

Panicle length 

Panicle length was recorded from the basal node of the rachis to the apex at each panicle. 

Number of total spikelets/ panicle 

Number of spikelets both sterile and non-sterile of each panicle was counted. 

Number of sterile spikelets/ panicle 

Spikelet lacking any food material inside was considered as sterile spikelet and such 

spikelets present on each panicle were counted. 

Number of grains! panicle 

Presence of any load material in the spikelet was considered as grain and total number of 

grains present on each panicle was counted. 

Weight of 1000-grains 

One thousand clean dried grains obtained from each plot were counted from the seed lot 

and weighted by using an electric balance. 

Grain yield 

The grain obtained from each unit plot was threshed from the plants, cleaned, dried and 

then weighed carefully. The dry weight of grains from the plants of sample hills was 

converted to record the final yield! plot. The grain yield was eventually convened to U ha. 

30 



Straw yield 

Straw yield from each unit plot including the straw of live sampled hills dried in the sun 

and weighed to record the final straw yield and finally converted it to tfha. 

Biological yield 

Grain yields together with straw yield were regarded as biological yield. The biological 

yield was thus calculated with the following formulae: 

Biological yield = Grain yield + Straw yield. 

Harvest index 

Harvest index is the ratio of economic yield to biological yield and was calculated with 

the following formulae (Gardner c/aL. 1985): 

Grain yield 

Harvest index (%) = 	 x 100 

Biological yield 

3.8 Statistical analysis 

Data recorded for different parameters were compiled and tabulated in proper form for 

statistical analysis. Analysis of variance was done following computer package MSTAT 

programme. Mean difThrcnces among the treatments were tested with Least Significant 

Differences (LSD) at 5% level. 
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RESULTS AND DISCUSSION 

The experimental results regarding the effect of varieties, age of seedlings and their 

interaction on the yield and yield components of modern aromatic 1, amen: rice have 

been presented and discussed in this chapter. The effects of variety and seedling age on 

growth, yield and yield contributing characters have been shown in Fig. I to 18. The 

interaction effect of variety and seedling age on growth, yield and yield contributing 

characters have been presented in Table I to 6. 

4.1 Growth attributes at different sampling dates 

Eflect of variety and age of seedlings on different vegetative growth parameters, such as 

plant height and number of tillers/ hill are discussed below. 

3LLE1ant-beight4ee*3 

j
j1icrfiiect of variety 

The growth behaviors of the two rice varieties in terms of plant height differed 

significantly at all sampling dates (Fig. 1). From the results, it was found tha I3RRJ 

dhan37 produced tafler pi*nib ewyepfthecrpnrowthjg .nall 	. 

25 DAT (days after transplanting). BRRI dhan37 produced taller plants (61.05 cm) , 

whereas shorter ones (5841 cm) were produced by BRRI dhan3S. At 40 DAT. BRRI 

dhan37 produced taller plants (86.70 cm) but shorter ones (85.12 cm) were recorded fronç: : 

BRRI dhan38. At 55 DAT, taller plants (102.69 cm) were found from BRRI dhan37 

whereas shorter ones (10130 cm) were recorded from BRRI dhan38 and at harvest, 

taller plants (138.63 cm) were produced by BRRI dhan37 but shorter ones (132.40 cm) 
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were recorded from BRRI dhan38. Although plant height is mostly governed by the 

genetic make-up of the varieties, the environmental Ibctors also influence it to a great 

exteni Therefore, the variation in plant heights was probably due to the genetic make-up 

of the varieties, which was also the fact as reported by BRRI (2000) working on varieties. 

I 	-.- BRRI dhan37 	 -g-- BRRI 

160 

140 

120 

60 

20 

0 	 I 	 I 	 I 

25 	 40 	 55 	atlmrvest 

Days after trampbnthg (DAT) 

Fig. 1. Effect of variety on the plant height of aromatic rice at different days 

after transplanting. 

j..k1~ffect of seedling age 

It was observed that plant height differed significantly due to age of seedlings (Fig. 2). 

The tallest plants were produced by the 15 days old seedlings at all stages of growth 

except at 25 DAT and the shortest plants were produced by the 40 days old seedlings at 

all growth stages except at 25 and 40 DAT. At 25 DAT, the tallest plants (72.81 cm) were 

produced by the 40 days old seedlings whereas the shortest ones (47.87 cm) were 

produced by the 15 days old seedlings. Higher height of the old seedlings while in 



seedbed probably also caused earlier growth in the main field. At 40 DAT. 15 days old 

seedlings produced the tallest plants (95.29 cm) whereas the shortest ones (78.23 cm) 

were observed in 30 days old seedlings. Intermediate plants height (84.49cm) was 

produced by 40 days old seedlings, which was statistically similar with 35 days old 

seedlings. At 55 DAT, the tallest plants (109.86 cm) were found in 15 days old seedlings 

whereas 40 days old seedlings showed the shortest ones (91.07 cm). But 40 days old 

seedlings produced intermediate plants height (99.86 cm), which was followed by 35 

days old seedlings. At harvest. 15 days old seedlings produced the tallest plants (141.89 

cm) whereas 40 days old seedlings produced the shortest ones (125.40 cm). It was thus 

evident that younger seedlings produced the tallest plant and older seedlings produced 

shorter plant. This result is in agreement with that of Rahman (2002). He reported that the 

younger seedlings had a tendency to produce the tallest plant than the older ones. Akber 

(2004) reported plant height differed due to seedling age. He also reported that younger 

seedling when transplanted produce the tallest plant at the (Thai harvest. 

15 days old seedlings 	 20 days old seedlings 
25 days old seedlings 	 - 30 days old seedlings 
35 days old seedlings 	 -6-- 40 days old seedlings 

25 	 40 	 55 	 at harvest 

Days after transplanting (DAT) 

Fig. 2. Effect of seedling age on the plant height of aromatic rice at different 

days after transplanting. 
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4.1.1.3 interaction effect between variety and seedling age 

The interaction effect between variety and age of seedling on plant height was significant 

at all stages of growth except at harvest (Table I). At 25 DAT, the tallest plants (74.95 

cm) were produced from BRRI dhan37 with 40 days old seedlings whereas the shortest 

ones (46.58 cm) were produced from BRRI dhan38 with 15 days old seedlings. 

Intermediate plant height was 6031 cm, which was produced from E3RRI dhan38 with 30 

days old seedlings. At 40 DAT, the tallest plants (9552 cm) were produced from BRRI 

dhan38 with 15 days old seedlings which was statistically similar with BRRI dhan37 with 

Table I. Interaction effect of variety and seedling age of aromatic rice on the 

plant height at different days after transplanting 

Treatment (Variety x seedling 
age) 

25 DAT 

P/ant height (cm) 

40 04 T 	55 DAT At harvest 

V1  A1 4 49.15 95.07 109.02 145.83 
V1  A21, 52.87 90.37 108.55 142.00 
V1  A2 5 57.05 88.35 104.23 141.53 
V1  A30  58.87 77.95 100.10 140.55 
\' I A3 5 73.38 85.07 99.78 135.53 
V1  A.10 74.95 83.39 94.48 126.33 
V1 A1 5 46.58 95.52 110.70 134.62 
V,A20  52.87 84.73 105.33 134.13 
V2  A25  56.53 86.40 104.87 137.00 

V2  A30  60.31 78.51 99.62 132.27 

V2  A35  63.53 79.97 99.61 128.55 

V2  A40 70.67 85.59 87.67 124.47 

LSD (0.05) 1.052 2.978 	0.792 NS 
CV(°/o) 11.04 11.05 	10.46 7.97 

V1  = BRRI dhan37. V2  = BRRI dhan38 and A = Age of seedlings, subscripted 

number after A denotes days after sowing. 



15 days old seedlings. The second highest plants (90.37 cm) were produced from 

BRRI dhan37 with 20 days old seedlings followed by 25 days old seedling. The 

shortest plants (77.63 cm) were recorded from BRRI dhan37 with 30 days old 

seedlings which was statistically similar with BRRI dhan38 with 30 and 35 days old 

seedlings. At 55 DAT, both the tallest (110.70 cm) and the shortest plants (94.48 cm) 

were produced from BR.R1 dhan38 with IS and 40 days old seedlings respectively. 

The second highest plants (109.02 cm) were produced by BRRI dhan37 with 35 days 

old seedlings followed by 20 days old seedlings. At harvest, 15 days old seedlings 

produced tallest plants (345.83 cm) and the shortest plants (124.47 cm) were observed 

from BRRI dhan38 with 40 days old seedlings. Intermediate plant height (137.00 cm) 

was produced from BRRI dhan38 with 25 days old seedlings, which was statistically 

similar with BRRI dhan37 with 35 days old seedlings. 

4.1.2 Number of total tillers/ hill 

4.1.2.1 Effect of variety 

It is evident from Fig. 3 that the number of total tillers/ hill was significantly 

influenced by variety at all stages of growth up to harvest. At all stages of growth up 

to harvest, BRRI dhan38 produced significantly higher number of tillers (9.71. 15.72, 

14.49 and 8.64 respectively) compared to BRRI dhan37 (9.56, 15.18, 14.44 and 8.24 

respectively) but they were statistically similar. In case of both the varieties, total 

number of tillers/ hill continued to increase up to 40 DAT and thereafter it gradually 

decreased. This difference in the number of total tillers/ hill could be due to genetic 

variation between varieties. This fact is in agreement with that of Hussain ci at 

(1989). He observed in an experiment that total tillers/ hill differed among the 

varieties. 
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Fig. 3. Effect of variety on the number of total tillers/ hill of aromatic rice 

at different days after transplanting 

4.1.2.2 Effect of seedling age 

Number of total tillers/ hill was significantly influenced by age of seedling at all 

stages of growth (Fig. 4). Fifteen days old seedlings produced the significantly highest 

number of tillers/ hill (12.73, 20.70. 18.64 and 8.89 respectively) at all stages of 

growth (25. 40, 55 DAT and at harvest respectively) whereas the lowest one (6.93, 

9.78, 11.04 and 7.47 respectively) from 40 days old seedlings. At 25 DAT, 

intermediate tillers (10.20) were produced from 25 days old seedlings, which was 

statistically similar with that of 20. At 55 DAT, the maximum tillers (18.77) were 

statistically similar with that of 20 days. At harvest, the highest tillers (8.89) were 

produced from 15 days old seedlings which was statistically similar with that of 20, 

25 and 30 days. The lowest tillers (7.47) were produced from 40 days old seedlings. 

In case of all ages of seedlings, total number of tillers/ hill continued to increase up to 
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40 DAT and thereafter it gradually decreased except 40 days old seedlings. Akber 

(2004) also found similar trend. From the results, he stated that number of total 

tillers/ hill was significantly influenced by the seedling age in all growth stages. He 

also found that younger plants produced higher number of total tillers/ hill up to 45 

DAT and then it gradually decreased. The seedlings over 30 days old when 

transplanted in the field recovered more slowly than the younger ones, particularly 

when they suffered stems and root injuries. The slow recovery of older seedlings 

resulted the lower number of total tillers as compared to younger ones. Singh and 

Tarat (1978) also found similar results. 

-.- 15 days old seedlings 	-u- 20 days old seedlings 
—a— 25 days old seedlings 	-x- 30 days old seedlings 
-*- 35 days old seedlings 	-e- 40 days old seedlings 

25 

20 

= 

25 	 40 	 55 	at harvest 

Days after transplanting 

Fig. 4. Effect of seedling age on the number of total tillers/ hill of aromatic 

rice at different days after transplanting 	
I 
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4.1.1.3 Interaction effect between variety and seedling age 

The interaction effect between variety and age of seedlings on number of total tillers/ 

hill was significant at early stages of growth (25 and 40 DAT) but at later stages (55 

DAT and at harvest) was not differed significantly (Table 2). At all stages of growth 

except 55 DAT, BRRI dhan37 with 40 days old seedlings produced the lowest 

number of tillers (6.90,9.51 and 7.07 respectively). At 25 DAT, combination of BRRI 

dhan38 with 15 days old seedlings produced significantly the highest tillers (12.80) 

which was statistically similar with that of BRRI dhan37 whereas the lowest ones 

(6.90) from BRRT dhan37 with 40 days old seedlings also similar with that of BRRI 

dhan38. At 40 DAT, the highest (20.87) and second highest (20.53) tillers were 

produced from BRRI dhan37 and BRRI dhan38 respectively with 15 days old 

seedlings and they are statistically similar. At 55 DAT, the highest tillers (18.90) were 

produced from BRRI dhan37 with 15 days old seedlings. At harvest, the highest 

(9.10) and lowest (7.07) was observed from the combination of BRRI dhan38 with 15 

and BRRI dhan37 with 40 days old seedlings respectively. Intermediate tillers (8.07) 

were produced from BRRI dhan38 with 35 days old seedlings. 
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Table 2. interaction effect of variety and seedling age of aromatic rice on 

the number of total tillers/ hill at different days after 

transplanting 

Treatment (Variety x 
seedling age) 25 DAT 

Total number of ti!ers/ 

40 DAT 	55 DAT 

iii!l 

At 
harvest 

V1  A15  12.65 20.87 18.90 8.67 

V1  A20  10.95 18.13 16.57 8.47 

V1  A25  10.10 15.60 14.12 8.62 

V1  A30  8.50 14.27 13.79 8.42 

V1  A35  8.25 12.67 12.02 8.21 

V3  A40 6.90 9.51 11.21 7.07 

V2  A15  12.80 20.53 18.64 9.10 

V2  A20  10.70 16.67 15.43 8.93 

V2  A25  10.30 17.07 16.18 9.00 

'2 A30  9.15 14.33 14.00 8.87 

V2  A35  8.35 12.67 12.09 8.07 

V2  A4o  6.95 10.05 10.87 7.86 

LSD (0.05) 3.02 0.582 NS NS 

CV(%) 10.69 11.41 5.01 5.98 

V1  = BRRI dhan37, V2  = BRRI dhan38 and A = Age of seedlings, subscripted 

number after A denotes days after sowing. 

4.1.3 Number of effective tillers! hill 

4.1.3.1 Effect of variety 

The number of effective tillers/ unit area is one of the yield contributing characters 

that determines the yield of rice. Higher effective tillers/ hill was reported to produce 

higher grain yield, in the present experiment, the number of effective tillers/ hill was 

significantly affected by variety (Fig. 5).Higher number of effective tillers! hill (7.23) 

was produced from BRRI dhan38 whereas BRRI dhan37 produced the lowest (6.92). 



probable mason for differences in producing the effective tillers/ hill is the genetic make-

up of the variety, which is primarily influenced by heredity. Chowdhury etal. (1993) and 

BRRI (1991) also reported that effective tillers/ hill differed significantly due to varieties. 

I 	
Effecthe tilr 	0 Non-cffecthv tiIr 

.2 '. 

BRRI dhan37 	 BRRI dhan38 

Variety 

Fig. 5. Effect of variety on the effective (LSD 0.0c = 0.086) and non-effective 

fillers/ hill of aromatic rice 

4.1.3.2 Effect of seedling age 

Seedling age exhibited significant influence on the production of effective tillers! hill 

(Fig. 6). Sigiificantly the highest number of effective tillers! hill (7.80) was produced 

from 30 days old seedlings which was statistically similar with that of 25 days whereas 

the lowest ones (6.14) by 40 days old seedlings. Intermediate effective tillers (7.22) were 

observed in 20 days old seedlings. The slow recovery of older seedlings resulted the 

lower number of effective tillers as compared to younger ones. The results indicated that 

too young and too old seedlings were not suitable for T. arnan rice regarding the 
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production of effective tillers! hill. Aragones and Wada (1989) and Mandal ci at. (1984) 

also found similar results. 

OEffectivtiller 	elNon-effective tiller 

	

7,75 	71. 
8 	 7.22 	/T? 

	

6.82 	 - 	6.74 

7 	 - 	 614 
77 

0 
- 

E 4 

3 	2.07  
1.48 	 1.41 	1.33 

0.85 

	

IS 	20 	25 	30 	35 	40 

Seedling age 

Fig. 6. Effect of seedling age on the effective (LSD o.o = 0.149) and non-

effective tiller.s/ hill (LSD 0.05 = 0.422) of aromatic rice 

4.1.3.3 Interaction effect between variety and seedling age 

It was found that interaction between variety and seedling age had not significant effect 

on number of effective tillers! hill (Table. 3). However, it was observed that 13RR1 

dhan38 produced the maximum number of effective tillers! hill (8.00) with 25 days old 

seedlings but BRRI dhan37 produced the minimum number (5.69) with 40 days old 

seedlings. 
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Table 3. Interaction effect of variety and seedling age of aromatic rice on the 

effective and non-effective tillers 

Treatment (Varie(y x Seedling 
age) 

V1  A15  

V1  A2 )  

V1  A25  

V1  A 11  

V1  A35  

V A 40 

V2  A1 5 

V2  A,0  

V2  A25  

V2 A 40  

V2  A35 

V2  .&, 

Effective tillers/I, ill Non-effective a'illers/ 
Iii!! 

	

6.72 
	

1.95 

	

7.04 
	

1.43 

	

7.49 
	

1.13 

	

7.71 
	

0.71 

	

6.88 
	

1.33 

	

5.69 
	

1.38 

	

6.92 
	

2.18 

	

7.40 
	

1.53 

	

8.00 
	

1.00 

	

7.89 
	

0.98 

	

6.59 
	

1.48 

	

6.59 
	

1.27 

LSI)(O.05) 

(TV (%) 

NS 

8.30 

V 1  = BRRI dhan37. V 2  = BRRI dhan38 and A Age of seedlings. subsciipted 

number after A denotes days after sowing. 

4.1.4 Number of non-effective tillers/ hill 

4.1.4.1 Effect of Variety 

Result of the present experiment indicated that the number of non-effective tillersl hill 

was not significantly affected by the varieties studied (Fig. 5). However, higher number 

of non-effective tillers! hill (1.41) was produced in BRRI dhan38 and lower ones (1.32) 

was produced by BRRI dhan37 Varietal differences regarding non-effective tiller 
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production might be due to their differences in genetic make-up. BIN,\ (1993) also found 

that number of non-effective tillers/ hill was not significantly influenced by the varieties, 

which is in agreement with the present experiment. 

4.1.4.2 Effect of seedling age 

It was evident from the Fig. 6 that seedling age had significant influence on the 

production of non-effective tillers/ hill. Significantly highest number of non-effective 

tillers/ hill (2.07) was produced from 15 days old seedlings and the lowest (0.85) from 30 

days old seedlings, which was statistically similar with that of 25 days. The second 

highest value of non-effective tillers (1.48) was produced from 20 days old seedlings, 

which was statistically similar with that of35 and 40 days.. Hossain (2001  )also noticed a 

significant effect of seedling age on non-effective tillers/ hill. 

4.1.4.3 Interaction effect between variety and seedling age 

Interaction effect between variety and seedling age had not significant effect on number 

of non-effective tillers/ hill (Table 3). However, it was observed that I3RRI dhan38 

produced the maximum number of non-effective tillers/ hill (2,18) with IS days old 

seedlings whereas BRRI dhan37 produced the minimum (0.71) with 30 days old 

seedlings. 
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4.2. Yield contributing characters 

4.2.1 Panicle length (cm) 

4.2.1.1 Effect of variety 

Results of the experiment indicated that the panicle length showed significant variation 

due to variety (Fig. 7). Significantly longer panicle (28.42 cm) was found in BRRI 

dhan38 whereas shorter (24.81) from BRRI dhan37. BINA (1993) and Idris and Matin 

(1990) also reported similar findings. This variation as assessed might be mainly due to 

genetic characteristics of the varieties which is primarily influenced by heredity. 

29 

'8 - 
C 
U 
'- '7. 

26 
24.81 

24 

23"  

BRRI dhan37 	 BRRI d1un38 

Variety 

Fig. 7. Effect of variety on the panicle length (LSD o.os = 0.829) of aromatic 

rice 

4.2.1.2 Effect of seedling age 

Panicle length was significantLy affected by seedling age (Fig. 8). It was tbund that 30 

days old seedlings produced significantly longest panicle (27.97 cm) which was followed 

by 25 days old seedlings (27.33 cm). On the other hand the shortest panicle (25.42 cm) 
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was produced when 40 days old seedlings were transplanted and it was statistically 

similar with that of 35 (25.80). This was probably due to rapid switch over of older 

seedlings to reproductive phase without having enough vegetative growth. This result is 

in agreement with that of Reddy and Narayana (1981). They also observed that panicle 

length decreased significantly with each tO days increase of seedling age. 

- - 
27.5 

127 
C) 

	

. 26.5 - 	 I  

00 

255 

24.5 
 

24 

	

IS 	20 	25 	30 	35 	40 

Seedling age 

Fig. 8. Effect of seedling age on the panicle length (LSD 0.05 = 1.436) of 

aromatic rice 

4.2.1.3 Interaction effect between variety and seedling age 

Interaction between variety and seedling age on panicle length was not significant (Table 

4). However. BRRI dhan38 produced the longest panicle (29.97) in 25 days old 

seedlings. On the other hand, combination of BRRI dhan37 with 15 days old seedlings 

produced the shortest panicle (23.75). 

46 



4.2.2 Number of total spikelets/ panicle 

4.2.2.1 Effect of variety 

The variation due to variety was significant for total number of spikelets/ panicle (Fig. 9). 

From the results of present experiment it is thund that BRRI dhan37 produced 

significantly higher number of spikelets/ panicle (198.17) indicating its superiority to 

BRRI dhan38. On the other hand BRRI dhan38 produced lower number of spikelets/ 

panicle (160.71). Differences in number of total spikelets/ panicle due to varieties were 

also reported by BRRI (1994). Dcvi and Nair (1984) also found that total number of 

spikelets/ panicle differs significantly due to varietial differences. This varital differences 

regarding the number of total spikeletsl panicle was probably due to their differences in 

genetic make-up. 

D BRRI dhan37 
0 BRRI dhan38 

200 
180 
160 
140 

. 120 
100 
80 
60 
40 
20 

Q. c 
Thtal spikelets/ 	Sterile spikelets/ Grains! penicie 

panicle 	panicle 

Parameter 

Fig. 9. Effect of variety on the number of total spikelets/ panicle (LSD o.oc = 

0.838), number of sterile spikelets/ panicle (LSD 0.05 = 0.601) and 

grain/ panicle (LSD 0.)5 = 0.621) of aromatic rice 
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4.2.2.2 Effect of seedling age 

The effect of ditierent age of seedlings on the total number of spikelets/ panicle was 

thund to be significant (Fig. 10). Significantly highest number of spikelets/ panicle 

(189.58) was obtained when 30 days old seedlings were transplanted and it was 

statistically similar with 25 days old seedlings (189.21). The lowest spikelets (165.49) 

were obtained when 15 days old seedlings were transplanted. intermediate spikelets 

(179.27) were produced from 40 days old seedlings. 

o 15 days Al seedlings 020 days old seedlings 025 days old seedlings 
030 days old seedlings •35 days old seedlings 040 days old seedlings 

lotal spikelets/ 	Sterik spikelets/ 	(irains/panicle 
panicle 	panicle 

Paramerer 

Fig. 10. Effect of variety on the number of total spikelets/ panicle (LSD 	= 

1.452), number of sterile spikelets/ panicle (LSD 	= 1.040) and 

grain/ panicle (LSD 0.05 = 1.076) of aromatic rice 

4.2.2.3 Interaction effect between variety and seedling age 

Interaction effect of variety and seedling age on number of spikelets/ panicle was also 

found to be significant (Table 4). Significantly highest number of spikelets/ panicle 

(212.70) was obtained from BRRI dhan37 with 25 days old seedlings whereas the lowest 



number (150.60) from RRRI dhan38 with 20 days old seedlings. 'l'he second highest 

spikelets (206.33) and intermediate (173.85) were produced from BRRI dhan37 with 30 

and 15 days old seedlings respectively. 

4.2.3 Number of sterile spikelets/ panicle 

4.2.3.1 Effect of variety 

Among the undesirable traits, number of sterile spikeletsf panicle was the most 

significant and plays a vital role in yield reduction. Effect of variety on the number of 

sterile spikelets/ panicle was significant (Fig. 9). BRRI dhan37 produced significantly 

higher number ofsterjespikelets/ panicle (29.45) whereas BRR! dhan38 showed lower 

number (14.31), 'CF4 indicated that BRRI dhan38 was superior to BRRI dhan37. 

Chowdhury ci al. (1993) and BINA (1993) also reported that sterility differed 

signilicantly due to varietal differences. This variation might be due to genetic 

characteristics of the varieties 

4.2.3.2 Effect of seedling age 

The effect of different age of seedling on the number of sterile spikelets/ panicle was 

significant (Fig. 10). Significantly highest number of sterile spikelets/ panicle (28.12) was 

obtained when 40 days old seedlings were transplanted and the lowest (14.88) was 

obtained when 30 days old seedlings were transplanted. Intermediate sterile spikelets 

(21,75) were found in 35 days old seedlings. The climatic and nutritional factors 

influenced the yield contributing characters especially unfilled or sterile spikelets/ 

panicle. Result shows that the number of sterile spikelets/ panicle gradually decreased up 

to 30 days old seedlings, reached lowest when 30 days old seedlings were transplanted 
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and then gradually increased and reached at peak when 40 days old seedlings were 

transplanted. 

4.2.3.3 Interaction effect between variety and seedling age 

Interaction effect of variety and seedling age on number of sterile spikelets/ panicle was 

not found to be significant (Table 4). However, the highest number (39.69) was obtained 

from ARRI dhan37 with 20 days old seedlings whereas the lowest number (10.33) was 

found in BRRI dhan38 when 30 days old seedlings were transplanted. 

Table 4. Interaction effect of variety and seedling age of aromatic rice on 

panicle length, number of total spikelets/ panicle, number of sterile 

spikelets/ panicle and grains/ panicle 

Treatment (Variety x 
Seedling age) 

V1  A1 5 

panicle 
length 
(cm) 

23.75 

1 	24.89 V1 A20  

V1  A25  24.68 

26.84 

24.37 

24.33 

29.47 

V1  A30 

V1  A35  

V1 A40 
V2  A15 	- 

V2  A20  28.25 

V2  A25  29.97 

V2  A30 	
[ 

29.09 

V2 A35 27.23 

V2  A.10  26.52 

Total 	Sterile - 	Grains! 
spikelets/ spikelets/ Penicle 
punk/c 	panicle 

	

173.85 	29.73 	144.45 

	

188.69 	39.69 	149.00 

	

212.70 - 	22.57 	190.13 

	

206.33 	19.43 	186.9() 

	

203.87 	2 9.2 3 	174.63 

	

203.57 	36.07 	167.50 

	

157.12 	17.53 	139.59 

	

150.60 12.73 	137.87 

	

165.73 	10.80 	154.93] 

	

172.83 	10.33 	162.50 

	

163.03 	14.27 	148.77 

	

154.97 	20.17 - 	134.80 

P LSD(0.05) 	 NS 	2.053 	NS 	1.521 

CV(%) 	5.03 	8.68 	9.97 	10.57 

BRRI dhan37. V 2  = BRRI dhan38 and A = Age of seedlings, subscripted 

number after A denotes days after sowing. 
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4.2.4 Number of grains/ panicle 

4.2.4.1 Effect of variety 

The effect of variety on the number of grains/ panicle was statistically significant (Fig. 9). 

It was observed that BRRI dhan37 produced higher grains! panicle (163.77) whereas the 

lower number (146.30) was produced by BRRI dhan3s.U4j c/al. (2001) also reported 

that number of grains/ panicle differed significantly due to variety. These results were 

also supported by Singh and Gangwer (1989) who stated that varietal differences 

regarding the number of grains/ panicle might be due to their differences in genetic 

constituents. In the present experiment, grains of BRRI dhan37 were densely arranged 

which might have contributed to produce more grains! panicle. 

4.2.4.2 Effect of seedling age 

Number of grains/ panicle was significantly influenced by seedling age (Fig. 10). Thirty 

days old seedlings produced significantly highest number of grains! panicle (174.70) and 

the lowest number of grains! panicle (142.02) was shown in 15 days old seedlings. The 

second highest grains! panicle (172.53) was found in 25 days old seedlings. Yoshii etal. 

(1998) reported that when seedlings of different ages were transplanted, number of grains 

also varied. 

4.2.4.3 Interaction effect between variety and seedling age 

Number of grains/ panicle was significantly influenced by the interaction between variety 

and seedling age (Table 4). Significantly highest number of grains! panicle (190.13) was 

obtained from BRRI dhan37 with 25 days old seedlings and the lowest number (134,80) 

was obtained in BRRI dhan38 with 40 days old seedlings. Intermediate grains! panicle 

(162.50) was found in BRRI dhan38 with 30 days old seedlings. 
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4.2.5 Thousand grain weight (g) 

4.2.5.1 Effect of variety 

From the results it was observed that variety had significant influence on the weight of 

1000-grains (Fig. It). The result expresses that BRRI dhan38 produced significantly 

higher weight of 1000-grains (17.75 g) than BRRI dhan37 (15.17 g). It might be due to 

its longer grain size whereas BRRI dhan37 produced smaller sized grain. The variation of 

1000-grains weight might be due to differences in length and breadth of the grains that 

were partly controlled by genetic make-up of the studied varieties. Present results 

corroborate with the results reported by Shamsuddin ci al. (1988) who recorded 

differences in 1000-grains weight among nine varieties. Chowdury c/ at (1993) and 

Bhowmick and Nayak (2000) also reported the same view. 

18 
. 	17 

17 
16.5 

a

1

14

6  
15.5 

4.5

13.5 f 
BRRI dhan37 	 BRRI dhan38 

Variety 

Fig. Ii. Effect of variety on 1000-grain weight (LSD 0.05 = 0.669) of aromatic 

rice 
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4.2.5.2 Effect of seedling age 

Seedling age had significant influence on the weight of 1000-grain (Fig. (2). From the 

results it was observed that 30 days old seedlings produced significantly highest weight 

of 1000-grain (18.69) was statistically similar with 25 days old seedlings. On the other 

hand significantly lowest (15.08) was obtained from 15 days old seedlings was also 

statistically with that of 20. The results are in contradiction with those of Mejos and Pava 

(1980) who reported that 1000-grain weight was not affected by seedling ages. But in the 

present experiment, insufficient nutrient supply during grain filling period could he 

attributed to the reasons of the lowest 1000-grain weight in 15 days old seedlings. Fifteen 

and twenty days old seedlings exhausted nutrient for vigorous vegetative grosTh and that 

is why plant could not supply enough nutrient for proper grain tilling probably for the 

reasons, grains became small sized and ultimately these small grains influenced the 

weight of 1000-grain negatively. Mohapatra and Kar (1991), Mori ci aL (1994) and 

Mozurnder (1997) also reported differences in 1000-grain weight due to seedling age. 

20 17.77 	18.69 

- 18 15.43 	 16.01 	15.79 
15.08 

Lt t- 
15 20 	25 	30 	35 	40 

Seedling age 

Fig. 12. Effect of seedling age on 1000-grain weight (LSD 0.05 = 1.159) of 

aromatic rice 
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4.2.5.3 Interaction effect between variety and seedling age 

Thousand grains weight was significantly affected by the interaction between variety and 

seedling age (Table 5). Numerically, the highest 1000-grain weight (20.32 g) was 

recorded in BRRI dhan38 with 30 days old seedlings, which was statistically similar with 

25 days old seedlings of' sanie variety. On the other hand significantly lowest (13.80) 

were produced from BRRI dhan37 with 45 days old seedlings than other interaction 

treatment. 

l'able 5. Interaction effect of variety and seedling age of aromatic rice on the 

weight of 1000-grain and grain yield 

Treatment (Variety x Seedling 1000-grabs weight ('gin) Grain rich! (ti/ta) 
age) 
V1  A15  14.31 2.82 
V1  A20  13.80 2.81 
V1  A25  16.52 3.25 
V A30  17.06 3.30 
V, A35  14.36 3.03 
V1  A-10 14.98 2.99 

15.86 2.95 
V2  A20  17.06 3.03 
V2 A25 19.02 3.20 
V2  A30 20.32 3.30 
V2  A 3 5 17.66 3.01 
V2  A40  16.60 2.98 

LSD(0.05) 	 . 	 1.639 	- 	7.370 	- 
CV(%) 	 5.88 	 9.57 

V1  = BRRI dhan37, V7 BRRI dhan38 and A = Age of seedlings, subscripted 

number after A denotes days after sowing. 
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4.2.6 Grain yield (L/ ha) 

4.2.6.1 Effect of variety 

Grain yield was significantly influenced by studied varieties (Fig. 13). The result 

expresses that BRRI dhan38 produced significantly higher grain yield (3.08 LI ha) than 

BRRI dhan37 (3.03 U ha) but it was statistically similar. This result indicates that both 

BRRI dhan37 and BRRI dhan38 had almost equal potentiality to produce similar grain 

yield. BRRI (1995) also found that grain yield differed due to vatietal differences. 

3.08 
 3.07 

3.06 
.' 3.05 
2 3.04  

3.03 
3.02 
3.01 	 __ iIT7  

BRRI dhan37 	 BRRI dhan38 

Variety 

Fig. 13. Effect of variety on grain yield (LSI) 	= 3.009) of aromatic rice 

4.2.6.2 Effect of seedling age 

Grain yield was significantly influenced by difThrent seedling age (Fig. 14). Significantly 

highest grain yield (3.30 Il ha) was found when 30 days old seedlings were transplanted 

and it was statistically similar with that of 25. Grain yield was the lowest (2.89 (1 ha) in 

1 5 days old seedlings. The better performance of 30 days old seedlings was probably due 

to its superiority on yield enhancing characters like paniele length, number of total 

spikelets/ paniele. lower number of sterile spikelets/ paniele. number of grain/ paniele and 



weight of 1000-grain compared with 15, 20. 25. 35 and 40 days old seedlings. Besides. 

the climatic, edaphic and genetic factors also might be favoured for the maximizing grain 

yield. Shi el aL (1999). Islam and Ahamed (1981) and Seerai (1972) also observed 

similar results. They reported that 30 days old seedlings gave significantly the highest 

grain yield than those of 20 and 40 days old seedlings. 

3.3 - 
3.22 

., .2 

.= 'I 
.3.1  3.02 2.99  

t .3 
2.89 

2.92 

2 2.9 

2.8 

2.7 

; 	35 	40 

Seedling age 

Fig. 14. Effect of seedling age on grain yield (LSD 0.05 = 5.211) of aromatic rice 

4.2.6.3 Interaction effect between variety and seedling age 

Interaction between variety and seedling age showed significant effect on grain yield 

(Table 6). It was observed that both BRRI dhan37 and BRRI dhan38 gave the 

significantly highest grain yield (3.30 tI ha) with 30 days old seedlings. The second 

highest grain yield (3.25 Il ha) was found in BRRI dhan37 with 25 days old seedlings. 

Among the interaction BRRI dhan37 gave the significantly lowest grain yield (2.81 ti ha) 

with 20 days old seedlings. 
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4.2.7 Straw yield (ti ha) 

4.2.7.1 Effect of variety 

There was a significant variation in straw yield due to variety (Fig. 15). Significantly 

higher straw yield (8.71 t/ ha) was recorded from BRRI dhan37 followed by BRRI 

dhan38 (7.53 U ha). In the case of BRRI dhan37, increased plant height probably may had 

resulted in the increased straw yield. These results are in conformity with those obtained 

by Chowdhury ci cii (1993) also stated similar relationship between straw yield and plant 

height. 

4.2.7.2 Effect of seedling age 

Fig. 16 indicates significant differences among seedling age treatments in respect of 

straw yield. Significantly highest straw yield (10.74 U ha) was obtained when 15 days old 

seedlings were transplanted. On the other hand the lowest straw yield (6,45 t/ ha) was 

obtained from 40 days old seedlings Intermediate amount of straw (8.84 U ha) was found 

in 25 days old seedlings. The lowest plant height in 40 days old seedlings probably may 

had resulted in the lowest yield of straw. The results are in contradiction with those of 

Das and Mukherjee (1989) who reported that seedling age had no effect on straw yield. 

The reduction in plant height and total lillers/ hill due to 40 days old seedlings was 

mainly responsible for this reduction in straw yield. These results are in conformity with 

those obtained by Panikar etal. (1981) and Rao (1976) who stated that the straw yield 

significantly increased with 21 days old seedlings than that of 28 or 35 days old 

seedlings. 
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Fig. 15. Effect of variety on the straw (LSD 	= 6.982) and biological yield 
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Fig. 16. Effect of seedling age on the straw (LSD O.Oj  = 12.093) and biological 

yield (LSD 	= 0.410) of aromatic rice 
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4.2.7.3 Interaction effect between variety and seedling age 

The effect of interaction between variety and seedling age was not found to be significant 

on the straw yield (Table 6). However, the highest straw yield (12.44 ii ha) was obtained 

from BRRI dhan37 with i_days old seedlings whereas the lowest straw yield (5.98 t/ ha) 

was obtained from BRRI dhan38 with 40 days old seedlings. 

4.2.8 Biological yield (tI ha) 

4.2.8.1 Effect of variety 

Biological yield was significantly influenced by variety (Fig. IS). Significantly higher 

biological yield (11.73 t/ ha) was obtained from BRRI dhan37 and lower one (10.55 U ha) 

from BRRI dhan38. From the result it was obscn'ed that the biological yield differed due 

to the combined effect of grain and straw yield. 

4.2.8.2 Effect of seedling age 

Biological yield was significantly affected by seedling age (Fig 16). The highest 

biological yield (13.28 U ha) was recorded from 15 days old seedlings whereas the lowest 

(9.44 I/ha) from 40 days old seedlings. Intermediate biological yield (11.1 t/ ha) was 

obtained from 30 days old seedlings which was statistically similar with that of 20. From 

the result it was observed that biological yield differed due to combined weight of grain 

and straw The lowest grain yield and highest straw yield, in case of younger seedling 

obviously resulted in the lowest biological yield. 
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4.2.8.3 Interaction effect between variety and seedling age 

Biological yield was significantly affected by the interaction of variety and seedling age 

(Table 6). Significantly highest biological yield (15.22 Il ha) was obtained from BRRI 

dhan37 with 15 days old seedlings but the lowest (8.96 ii ha) front BRRI dhan38 for 40 

days old seedlings, was statistically similar with 35 days old seedlings of same variety. 

Table 6. Interaction effect of variety and seedling age of aromatic rice on 

straw yield, biological yield and harvest index 

Treatment (Variety x 
Seedling age) 
V1  A15  

V1  A10  

V1  A2  

V1  A3 

V1  A. 
V1  A4  

V2  A1 5 

V2  A20  

V2  A 

V2 J\3) 

V2  A3 

Al(, 

Straw ;'kld (1' 	Biological 
ha) 	yield ('U ha) 

	

12.44 	 15.22 

	

8.10 	 10.92 

	

8.95 
	

12.19 

	

8.25 
	

11.50 

	

7.60 
	

10.63 

	

6.92 
	

9.91 

	

9.04 
	

11.66 

	

7.62 
	

10.65 

	

8.72 
	

11.92 

	

7.41 
	

10.70 

	

6.42 
	

9.43 

	

5.98 
	

8.96 

JIan'est index 

01/0 
18.34 

26.19 

26.64 

28.59 

28.50 

30.17 

23.51 

28.46 

26.85 

30.90 

31.92 

33.26 

LSD (0.05) 
	

NS 
	

0.579 
	

0.996 

CV(%) 
	

13.94 
	

11.07 
	

12.12 

V 1  = BRRI dhan37. '2 = BRRI dhan38 and A Age of seedlings, subscripted 

number after A denotes days after sowing. 

it 

 

Ir 
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4.2.9 Harvest index (%) 

4.2.9.1 Effect of variety 

Variety exerted a significant effect on harvest index (Fig. 17). Significantly higher 

harvest index (29.15%) was found from BRRI dhan38 and lower (26.41%) from BRRI 

dhzm37. It was evident from the present experiment that BRRI dhan37 was less efficient 

to translocate assimilates towards the grain due to lack of sunlight resulting from lodging 

of plants which in turn resulted in lower harvest index. Shah et ci. (1991) reported that 

variety had a great influence to harvest index. They also reported that harvest index 

decreased with the increase of plant height 

29.15 

	

29.5 	
7r 

29 

28.5 

28 

27.5 

	

27 	 26.41 

25 J  

BRRI dhan37 	 BRRI dhan38 

Variety 

Fig. 17. Effect of variety on harvest index (LSD O.m  = 0.407) of aromatic rice 
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4.2.9.2 Effect of seedling age 

I larvest index was also significantly affected by seedling age (Fig. 18). The highest 

harvest index (31 .72%) was obtained from 40 days old seedlings followed by 35 days old 

seedlings (30.21%). Fifteen days old seedlings produced significantly lowest harvest 

index (20.93%). The lowest grain yield and the highest straw yield, in ease of younger 

seedling might have resulted in the lowest harvest index. 
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Fig. 18. Effect of seedling age on harvest index (LSD o.oc>O.7O4)  of aromatic 

rice 

4.2.9.3 Interaction effect between variety and seedling age 

Interaction between variety and seedling age significantly atlected harvest index (Table 

6). The highest harvest index (33.26%) was obtained from BRRI dhan38 with 40 days 

old. On the other hand ERRI dhan37 produced the significant lowest (18.34%) 15 days 

old seedlings. 
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SUMMARY AND CONCLUSION 

The field experiment was conducted at the Agronomy Field Laboratory, Sher-e-Bangla 

Agricultural University (SAU). Sher-e-Bangla Nagar, Dhaka during the period from July, 

2006 to December. 2006 to study the ef'fèct of seedling age on the yield ol two modern 

varieties of aromatic rice under Modhupur tract (AEZ 28). The experiment comprised of 

two different factors viz. A. Variety (2): BRRI dhan37 (Vi) and J3RRI dhan38 (\'). B. 

Seedling age 15, 20. 25, 30. 35 and 40 days old seedlings (A15  A20. A25, A30. A35  and A.(, 

respectively). The experiment was laid out in Randomized Complete Block Design 

(Factorial) with three replications. Numbers of total unit plots were 36. The size of unit 

plot was 10 m2  (4.0 in x 2.5 m). The distance mentioned between two unit plots was 0.75 

in and blocks was 1.5 m. The land was fertilized with reconiniended rates of urea, TSP. 

MI' and gypsum. Then the IS days old seedlings of two rice varieties were transplanted 

on the well puddled experimental plot on July 26, 2006 at the rate of 3 seedlings/ hill with 

25cm x IS cm spacing and rest of them were transplanted at each 5 days intervals. 

Intercultural operations viz, weeding, water management and pest management were 

done as and when necessary. 

Five hills (excluding border hills) were randomly selected from each plot and tagged just 

after transplanting for recording data on growth parameters and yield and yield 

contributing characters. The data for measuring different parameters like plant height, 

number of total tillers/ hill, number of effective tillers/ hill, number of non-effective 

tillers/ hill, straw and biological yield, panicle length, number of total spikelets/ panicle, 

number of sterile spikelets/ panicle, grain! panicle. 1000-grain weight. grain yield and 



harvest index were recorded at 15 days intervals from the beginning at 25 DAT to 

harvesting the crop. The recorded and calculated 

data were analyzed statistically and mean differences were adjudged by Least Significant 

Difference (I.SD) Test at 5% level olsignificance. 

Result revealed that variety had significant influence on all of the crop characters except 

number of non-effective tilters/ hill. Plant height and number of total tillers/ hill at all 

sampling dates varied significantly due to variety. BRRI dhan38 produced significantly 

higher number of total tillers/ hill, effective tillers/ hill, non-effective tillers/ hill, panicle 

lengtlL weight of 1000 grains, grain yield and harvest index. On the other hand. Plant 

height, number of total spikelets/ panicle, number of sterile spikelets/ panicle, number of 

grains/ panicle, straw yield and biological yield were higher in BRRI dhan37. 

There was a significant influence of seedling age on all of the parameters at all sampling 

dates. The tallest plant and highest tillers/ hill was obtained from 15 days old seedlings 

and the shortest ones from 40 days old seedlings. At harvest all the crop characters were 

influenced by age of seedlings significantly The number of eli etive tillers! hill (7.80) 

were the highest in 30 days old seedlings whereas the lowest (6.14) in 40 days old 

seedlings. In case of the longest panicle (27.97 cm) and the highest number of total 

spikelets! panicle (189.58). number of grains! panicle (174.70). weight of 1000-grain 

(18.69 g) and grain yield (3.3 U ha) but the lowest number of non-effective tillers! hill 

(2.53) and sterile spikelets! panicle (14.88) were found in 30 days old seedlings. On the 

contrac 	15 days old seedlings showed the lowest number of total spikelets! panicle 

(165.49), number of grains! particle (142.02), weight of 1000-grain (ISMR g), grain yield 
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(289 t/ ha) and harvest index (20.93%). The shortest panicle (25.42 cm) and the lowest 

straw and biological yield (6.45 and 9.93 if ha respectively) and the highest number of 

sterile spikelets! panicle (28.12) and harvest index (3 1.72%) were produced by 40 days 

old seedlings. 

Interaction effect of variety and seedling age was not significant in respect of plant 

characters viz, number of total tillers, effective tillers, non-effective tillers' hill, panicle 

length, number of sterile spikelets/ panicle and straw yield whereas interaction effects on 

the rest of the parameters were significantly influenced. Combination of BRRI dhan38 

with 25 days old seedlings was found the best in respect of number of effective tillers! 

hill (8.00) and panicle length (29.97 cm) whereas significantly the highest number of total 

tillers! hill (9.10) and the number of non-effective tillers! hill (2.18) were found in BRRI 

dhan38 with 15 days old seedlings. Besides, total number of spikelets! panicle (212.70) 

and number of grains! panicle (190.13) were the highest in the combination of BRRI 

dhan37 with 25 days old seedlings. Significantly the highest 1000-grain weight (20.32 g), 

grain yield (3.3 U ha) and the lowest sterile spikclets/ panicle (10.33) were found in BRRI 

dhan38 with 30 days old seedlings, in case of straw yield (12.44 if ha) and biological 

yield (15.22 Il ha), BRRI dhan37 with 15 days old seedlings was in the first position. The 

highest harvest index (33.26%) was found in BRRI dhan38 with 40 days old seedlings. 

Based on the results of the present study, the conclusion may be drawn-

r Evaluation of the modern aromatic varieties, BRRI dhan38 performed the best 

compared to BRRI dhan37. 
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> Considering seedling age 30 days old seedlings showed the best perrormance in 

respect of yield and yield contributing characters. It may also be concluded that too 

young and too old seedlings were not suitable for transplanting cirnan rice. 

- BRRI dhan38 coupled with 30 days old seedlings were a proven combination 

compared to others for higher yield and yield components. 

However, to reach a specific conclusion and recommendation transplant oman, more 

research work on variety and seedling age should be done over different agro-ecological 

zones. 

M. 
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APPENDICES 

Annendix I. Man showing the exnerimental site under study 

The experimental site under study 
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Appendix H. Lay out of experimental field 
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Appendix [H: Characteristics of experimental soil was analyzed at Soi Resources 

Development Institute (SRDI), Farrngate. Dhaka. 

A. 1%Iorphological characteristics of the experimental fleld 

Morphologicalfeatures 	 characteri sties 

- Location 	 Agronomy Farm, SAl.], Dhaka 

AEZ 	 Modhupur Tract (28) 

General Soil Type 	 Shallow red brown terrace soil 

Land type High land 

Soil series Tejgaon 

Topography Fairly leveled 

Flood level Above flood level 

Drainage Well drained 

Cropping pattern 	 Not Applicable 

Source: Soil Resource Development Institute (SRDI) 
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B. Physical and chemical properties of the initial soil 

C'Jwracteristies 	 Value 

Partical size analysis 

% Sand 27 

%Silt 43 

%Clay 30 

Textural class Silty-clay 

p11 5.6 

Organic carbon (%) 0.45 

Organic matter (%) 0.78 

Total N (%) 0.03 

Available P (ppm) 2000 

Exchangeable K ( rne/100 g soil) 0.10 

Available S (ppm) 45 

Source: Soil Resource Development Institute (SRDI) 
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Appendix IV: Monthly record of air temperature, rainfall, and relative humidity during 

the period from July - December, 2006 

Month 	RI! (%) 	 Air temperature ('C) 	 Rainfall 

Mat 	Mi,,. 	Mean 	(mm) 

July 81 31.4 25.8 28.6 542 

August 82 32.0 26.6 29.3 361 

September 81 32.7 26.0 29.35 514 

October 80 30.5 24.3 27.4 417 

November 72 29.0 19.8 24.4 3 

December 66 27.0 15.6 21.3 0 

Source: Bangladesh Meterological Department (Climatic Division), 

Agargaon, Dhaka-1 207. 
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Plate I. Field view of the experimental plots showing varied plant heights due to use of 

cliflerent ages seedling 
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Plate U. Field view of the experimental plots showing the visual difference of plant 

height of 40 days old seedlings with others 
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Plate II!. Field view at tillering stage of BRRI dhan38 when 15 days old seedlings were 

Eranspianted 

Plate IV. Field view at tilici-ing stage of BRRI dhan37 when 40 days older seedlings were 

transplanted 
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