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ABSTRACT

The experiment was conducted at the Bangladesh Rice Research Institute farm to study the tillering
dynamics and the productivity of the variety, BRRI dhan44 under four spacing (20 cm× 15 cm, 25
cm× 15 cm, 20 cm× 20 cm and 25 cm× 25 cm) and varying levels (0, 60, 80, 100 kg N ha-1) and
technique (Leaf Color Chart based N) of N. The wider spacing produced higher number of tillers at
maximum tillering stage which was not realized in to number of on ear bearing tiller m-2. Grain yield
was not influenced by spacing. A similar grain yield of BRRI dhan44 at a wider spacing of 25 cm× 25
cm indicated its suitability where wider spacing is practiced. The higher amount of added N produced
higher non bearing tillers hill -1. Grain yield obtained from 80, 100 kg N ha-1 and leaf color chart (LCC-
N) was comparable.

Key words: Spacing, nitrogen management, tillering dynamics, productivity, rice.

INTRODUCTION

The tidal non saline wetlands cover about 1.9 million hectares under different land types in
southern districts of Bangladesh. About 90 per cent of this area is under medium highland and
highland. The area is inundated by tide surge twice a day with varying depths. The predominant
cropp ing  sys tems o f  th is  a rea  are  T .  Aus-T .  Aman  and  Fa l l ow-T .  Aman.  Under  a  par t i c ipa to ry  research
and  deve lopment  ac t i v i t i es  o f  Bang ladesh  R ice  Research  Ins t i t u te  (BRRI ) ,  Depar tmen t  o f  Ag r i cu l tu ra l
Extension and farmers, the newly released variety BRRI dhan44 was identified most suitable for
s ing le  T .  Aman  c ropp ing  sys tem fo r  i t s  h igh  y ie ld .  I nc reas ing  demand  was  no t i ced  among  the  fa rmers
and extension providers for adopting and rapid scaling up of this material (Khan et al., 2003).

Nitrogen is one of the major nutrient elements and widely used in rice cultivation. Its requirement in
rice varies from variety to variety even in the same season depending on growth duration, yield
potential and nitrogen recovery efficiency (BRRI, 1998; BRRI, 1999b). The efficiency of added
nitrogen in wetland rice soil is very low, ranging from 30-40 % and even less in many cases
(Rashid et al., 1996). To increase this efficiency of N several N management techniques have been
recommended. The real time N management through Leaf Color Chart (LCC) is one of the most
effective recommendations given by IRRI (1999). It is a plant based N management technique
where N is top dressed when rice plant requires the same. Thus the time of N splitting and the
number of splitting vary from variety to variety, season to season and location to location
depending on inherent N supplying capacity of soils.
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Elahi et al. (2001) reported that farmers of tidal non saline areas grow rice with wider spacing.
Wider spacing gave better grain filling due to lesser competition among the plants for light, space
water and nutrition (Saha and Saha, 1998). But its reflection on grain yield is important. A few
researchers found higher grain yield up to certain level of wider spacings (Shukla et al., 1996) and
others reported the higher grain yield at closer spacings (Paraye et al., 1996). BRRI (1998)
observed that rice variety requires different amount of N at different plant populations. On the
contrary, Ryong et al. (1998) reported that yield of some varieties increased with increasing N rate
but was not significantly affected by spacing, whereas yield of some other variety was not
significantly affected by N but was highest from a closer spacing.

Efficient nitrogen management along with appropriate plant density is an important area of
examination for the newly released variety BRRI dhan44. With this view in mind, this experiment
was conducted to determine the appropriate spacing and nitrogen management for producing
higher ear bearing tillers and grain yield of the tested variety.

MATERIALS AND METHODS

The experiment was conducted at the Bangladesh Rice research Institute (BRRI) farm, during T.
Aman season, 2002. The soil of the experimental field was silty clay loam. Four spacings, 20 cm x
15 cm, 25 cm x 15 cm, 20 cm x 20 cm and 25 cm x 25 cm and four levels of nitrogen, 0, 60, 80 and
100 kg N ha-1 along with LCC-based nitrogen management technique were tested. Phosphate,
potash and sulphur were applied at the rate of 20, 35 and 11 kg ha-1 as triple super phosphate,
muriate of potash and gypsum, respectively, to all plots at final land preparation as per BRRI’s
recommendation for BRRI dhan31 (BRRI, 1999a) having similar growth duration. Nitrogen as urea
was applied in three equal splits at 15, 30 and 45 days after transplanting (DAT) in case of three
levels of nitrogen treatment except control (0 N). In LCC-based N management, leaf color of the top
most youngest fully expanded leaves of ten randomly selected representative hills per plot was
matched with LCC at 7 day intervals starting from 15 DAT to booting stage. When the average
value of LCC fell below the critical value of 4, N was applied as per recommendation of IRRI
(1999). Nitrogen was applied as urea in the LCC treatment at the rate of 25 kg N ha-1 per split at
15, 29, 42 and 56 DAT.

The experiment was laid out in a split-plot design with three replications assigning spacing in the
main plots and nitrogen treatments in the sub plots. Twenty eight day old seedlings were
transplanted with 2-3 seedlings hill-1on 24 July 2002 following different treatment spacings.
Intercultural operations including weeding and pest management were done as per requirement.

Three spots were selected diagonally in each unit plot. A total of 12 hills per plot (two hill x two hill
sampling unit) was selected from the predetermined spots and the number of tillers were counted
at 10 day intervals starting from 20 DAT to heading stage and the final count was done at crop
maturity. For yield components, 20 hills per plot were selected and counted the number of panicles
per hill and made average which was considered as panicles hill-1. Finally, three hills having
average or around average number of panicles were selected. Each panicle of three hills was
weighed and made the average. Then three panicles with average or around average weight were
selected from each unit plot. Filled grains panicle-1and 1000 grain weight were calculated from
those three panicles. The effectivity index of tillers was calculated from the selected 12 hills per plot
in accordance with Singh et al. (1988) as follows.

Effectivity index of tillers = 
No. of ear bearing tillers/hill

 Total no. of tillers/hill   × 100.

At maturity, a sample of 6 m 2 area for each plot was harvested for grain yield. The grain yield was
adjusted to 14 % moisture content. Data were analyzed statistically and mean differences were
compared by Duncan’s Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

Tillering Dynamics

The tiller number hill-1 differed significantly due to spacing and nitrogen level including the LCC
technique over the crop growing season except at initial stage, 20 DAT (Table 1 and 2). The
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highest number of tillers hill -1 was recorded at 25 cm x 25 cm spacing and decreased with
decreasing spacing (Table 1). A similar finding was also reported by Yang et al. (2000), Rahman
and Barua (1998) and Srivastava et al. (1999).

Table 1. Number of tiller per hill at different dates after transplanting (DAT) under different
spacing

Date after transplanting
Spacing

20 DAT 30 DAT 40 DAT 50 DAT 60 DAT Maturity

20 cm x 15 cm 7.32 11.91d 13.17c 12.22c 8.76d 7.99d
25 cm x 15 cm 7.23 12.92c 15.43b 13.91b 9.97c 8.81c
20 cm x 20 cm 7.75 14.47b 15.75b 14.58b 10.98b 9.69b
25 cm x 25 cm 7.72 16.64a 20.97a 20.25a 16.08a 13.63a
CV (%) 19.8 6.8 8.7 7.5 4.7 7.5

In a column, means followed by common letter do not differ significantly at 5 % level of DMRT

Up to 50 DAT, 80 and 100 kg N ha-1 and LCC-based N management produced similar number of
tillers hill-1 with an exception of 80 kg N ha-1 at 50 DAT. At 60 DAT and at maturity all the tested N
levels including the LCC treatment produced similar number of tillers hill-1which was significantly
higher than the control treatment. Irrespective of spacing and N level together with LCC technique,
the higher number of tillers hill-1was recorded at 40 DAT (Table 2). Results indicated that the
maximum tillering stage of BRRI dhan44 might be at around 40 DAT.

Table 2. Number of tiller per hill at different dates after transplanting (DAT) under different
nitrogen rate and technique

Date after transplantingNitrogen rate and
technique 20 DAT 30 DAT 40 DAT 50 DAT 60 DAT Maturity

0 kg N ha-1 7.02 12.27c 14.08c 12.64d 9.87b 9.18b
60 kg N ha-1 7.31 13.47b 16.07b 14.49c 11.51a 10.09a
80 kg N ha-1 7.49 14.73a 16.99ab 15.14b 11.81a 10.02a
100 kg N ha-1 7.67 14.90a 17.51a 16.83a 11.78a 10.33a
LCC-N 8.04 14.57ab 16.99ab 16.10a 12.05a 10.52a
CV (%) 13.0 10.1 10.0 7.5 7.0 7.5

In a column, means followed by common letter do not differ significantly at 5 % level of DMRT

Effectivity Index of Tillers

The effectivity index of tillers (EIT) was found higher in 25 cm x 25 cm (58.12 %) which was
comparable to 20 cm x 20 cm (52.38 %) and significantly higher than the closer spacing (46.62 %
in 25 cm x 15 cm and 50.63 % in 20 cm x 15 cm) (Table 3). The EIT was found comparable up to
80 kg N ha-1and then decreased (Table 4). It indicated that the higher amount of added N in the
conventional system produced higher non bearing tiller hill-1.

Table 3. Effectivity index of tillers, filled grain per panicle and 1000-grain weight under
different spacing

Spacing Tiller effectivity index (%) Filled grain panicle-1 (No.) 1000-grain weight (g)

20 cm x 15 cm 50.63 b 97.6 b 21.89
25 cm x 15 cm 46.62 bc 101.5 b 21.91
20 cm x 20 cm 52.38 ab 104.1 ab 22.05
25 cm x 25 cm 58.12 a 109.6 a 22.19
CV (%) 16.0 8.6 1.2
In a column, means followed by common letter do not differ significantly at 5 % level of DMRT
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Yield Components

Number of panicles per unit area

Significant differences were found in number of panicles per unit area under different spacings. The
closer spacings, 20 cm × 15 cm and 25 cm × 15 cm produced higher number of panicle m -2 (Fig.1).
Although the EIT was found higher in wider spacing, the number of the panicles per unit area as
deceased might be because of decreased plant population. Similar findings were also reported by
Yang et al. (2000), Wang et al. (1999) and Rekhashri et al. (1997) where they observed that
panicles m -2 increased at closer spacing. Added nitrogen at different levels gave significantly higher
panicles m -2 compared to the control treatment (Fig. 2).
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Fig. 1. Number of Panicle m -2 under different spacing
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Fig. 2. Number of panicle m -2 under different N level and technique

Number of filled grains per panicle

Significantly higher filled grains panicle -1 was found at the wider spacing, 25 cm× 25 cm (109.6)
which was comparable to 20 cm × 20 cm (104.1). The filled grains panicle -1 decreased at closer
spacing (Table 3). This finding was in agreement with the finding of Wang et al. (1999), Rahman
and Barua (1998) and Rekhashri et al. (1997). Added N produced higher number of filled grains
panicle-1 than the control N treatment. However, all the N treatments produced comparable filled
grains panicle-1 (Table 4).

1000-grain weight

1000-grain weight was not affected by spacing but there is a tendency of increasing 1000- grain
weight with increased spacing (Table 3). On the other hand, grain weight increased with the
increase in N level up to 80 kg N ha-1. The LCC- based N management and 100 kg N ha -1

produced the grain of similar weight (Table 4).This finding was in agreement with the finding of
Maske et al. (1997).
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Table 4. Effectivity index of tillers, filled grain per panicle and 1000-grain weight under
different nitrogen rate and technique

Spacing Tiller effectivity index (%) Filled grain panicle-1 (No.) 1000-grain weight (g)

0 kg N ha-1 54.26 a 92.5 b 19.91 d
60 kg N ha-1 51.99 ab 104.6 a 21.31 c
80 kg N ha-1 52.41 ab 105.2 a 22.67 b
100 kg N ha-1 49.76 bc 105.7 a 23.07 a
LCC-N 51.26 b 108.0 a 23.11 a
CV (%) 5.5 9.7 1.4
In a column, means followed by common letter do not differ significantly at 5 % level of DMRT

Grain Yield

The grain yield ranged from 4.11 to 4.43 t ha-1 and was not affected by spacing (Fig. 3). It might be
due to production of higher number of panicles per unit area at closer spacing and higher filled
grains panicle-1 at wider spacing. Lourduraj and Rajagopal (1999) also reported that   wider spacing
did not affect rice grain yield. Wider spacing with similar yield indicated the suitability of the variety,
BRRI dhan44 for existing wider spacing practiced in non-saline tidal sub-ecosystem.
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Fig. 3. Grain yield under different spacing

Nitrogen application increased the grain yield over control treatment (Fig. 4). Grain yield obtained
from 80, 100 kg N ha-1 and LCC-based N application were comparable but each was significantly
higher than 60 kg N ha -1. From the users’ point of view, 80 kg N ha-1 would be imperative. The
comparable grain yield of LCC-N might be due to inappropriate reference value for this variety.
Khan et al. (2004) found higher grain yield in LCC-based N management in rice where thresh hold
value for LCC was used 3.5 for transplanted rice. Alam et al. (2004) recommended LCC thresh
hold value, 3.5 for transplanted rice for some popular varieties of Bangladesh.
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Fig. 4. Grain yield under different N level and technique
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CONCLUSION

From the results, it might be concluded that the variety, BRRI dhan44 could be cultivated at wider
spacing with 80 kg N ha -1.
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