
American-Eurasian Journal of Agronomy 2 (2): 89-94, 2009
ISSN 1995-896X
© IDOSI Publications, 2009

Corresponding Author: Mirza Hasanuzzaman, Department of Agronomy, Faculty of Agriculture, 
Sher-e-Bangla Agricultural University, Dhaka-1207, Bangladesh

89

Tiller Dynamics of Three Irrigated 
Rice Varieties under Varying Phosphorus Levels

M.M. Alam, Mirza Hasanuzzaman and Kamrun Nahar1 1 2

Department of Agronomy, Sher-e-Bangla Agricultural University, Dhaka-1207, Bangladesh1

Department of Agricultural Botany, Sher-e-Bangla Agricultural University, Dhaka-1207, Bangladesh2

Abstract: The experiment was carried out at the Agronomy Field of the Sher-e-Bangla Agricultural University,
Dhaka during the period from December, 2006 to June, 2007 study the relative performance of inbred and hybrid
rice varieties at different levels of phosphorus. Three varieties of inbred and hybrid rice (BRRI dhan 29, Aloron
and Hira-2) and five levels of phosphorus-(0, 24, 48, 72 and 96 Kg P O  ha ) were the treatment variables. The2 5

1

experiment was laid out fallowing spilt plot design with three replications having varieties in the main plot and
phosphorus rate in the sub-plot. Production tillers at different growth stage, effective tillers and non-effective
tillers at harvest varied significantly due to the variations of variety. Among the varieties BRRI dhan 29
produced the maximum tillers at all the growth stages. The effective tillers produced by BRRI dhan 29 were 6.94
and 6.45% higher than Aloron and Hira-2. Tiller production also differed significantly with the application of
phosphorus fertilizer. An application of 72 kg P O  ha  showed to produced better tiller production and2 5

1

fertility. Plants grown without added phosphorus gave the lowest tiller production. Tillers production of
different rice varieties interacted with phosphorus levels has a fare correlation with grain yield.
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INTRODUCTION arable land is scarce, populations are expanding and

In Bangladesh,  majority  of food grains come from programme for the development of super high yielding
rice (Oryza sativa L.). About 80% of cropped area of this varieties with large panicles and high yield potentialities.
country is used for rice cultivation, with annual Proper fertilization is an important management
production of 25.18 million tons from 10.29 million ha of practice which can increase the yield of rice. Judicious
land [1].  The  average  yield  of  rice  in  Bangladesh is and proper use of fertilizers can markedly increase the
2.45 t ha  [2]. This average yield is almost less than 50% yield and improve the quality of rice [3]. Phosphorus is1

of the world average rice grain yield. Thus, rice plays a essential nutrient for plant life. BINA [4] conducted an
vital role in the livelihood of the people of Bangladesh. experiment with four varieties/advance lines and reported
The increased rice production has been possible largely significant variation in number of non-bearing tillers hill .
due to the adoption of modern rice varieties on around They also noted that grain yield did not differ
70.24% of the rice land which contributes to about 83.39% significantly among the varieties. Every years Bangladesh
of the country's total rice production. However, there is has  to import huge amount of triple superphosphate
no reason to be complacent. (TSP) or its raw materials to meet up the phosphorus

Rice yield can be increased in many ways-of them requirement of the crops. But the main problem
developing new high yielding variety and by adopting concerning  phosphatic  fertilizers  is  its   fixation  with
proper agronomic management practices to the existing soil complex within a very short period of application
varieties to achieve their potential yield is important. rendering mare than two-thirds unavailable [5]. So it is
Generally the yield of hybrid rice varieties is 10%-15% necessary to know the optimum dose of phosphorus
more than the improved inbred varieties. It has great fertilizer for maximum yield and to reduce spikelet sterility
potentiality for food security of poor countries where of rice. 

labour is cheap. In our country BRRI has started breeding

1
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Keeping this view in mind, the present experiment three equal splits at 15, 30 and 55 days after transplanting
was undertaken to observe the performance of different (DAT)  for  all varieties. Intercultural operations were
phosphorus levels on the tiller production and effectively done as required. Number of tillers hill  was counted at
of the tillers of rice grown under irrigated condition. 25 days interval starting from 25 DAT and continued up

MATERIALS AND METHODS them to have of tiller number hill . Effective and

The experiment was conducted at the Agronomy field was analyzed using MSTAT-C [6] programme. The mean
of Sher-e-Bangla Agricultural University, Sher-e-Bangla differences among the treatments were compared by
Nagar, Dhaka, Bangladesh during the boro season from multiple comparison tests using Duncan’s Multiple Range
December 2006 to June 2007. The experimental site was Test (DMRT). 
under the Agro-ecological zone of Modhupur Tract-AEZ-
28, situated at 23°41'N latitude and 90°22'E. There were RESULTS AND DISCUSSION
three rice varieties under the study viz. V = BRRI dhan29,1

V = Aloron (HB-8) and V = Hira-2 (HS-273). Phosphorus Tiller Number Hill : Rice varieties showed significantly2 3

levels were P = Control (Without phosphorus), P = 24 Kg differences for tiller production which ranged between0 1

P O  ha , P = 48 Kg P O  ha , P = 72 Kg P O  ha and 4.60 and 20.51 (Table 1). Tiller number increased sharply2 5 2 2 5 3 2 5
1 1 1

P = 96 Kg P O  ha . The experiment was laid out in a split with age reaching maximum at 75 DAT and then decreased4 2 5
1

plot design with three replications. A common procedure irrespective varieties. The rate of increase, however,
was followed in raising of seedling in wet seed bed. varied depending on variety and the stage of growth. The
Seedlings  of 30 days old for BRRI dhan29 and 25 days maximum tillering occurred during 25-50 DAT irrespective
old hybrid  varieties  were uprooted from the nursery of varieties and  BRRI  dhan  29  gave the maximum
beds carefully. Two seedlings for BRRI dhan29 and one number of tillers. The lowest number of tillers was
seedling for hybrid varieties were transplanted hill . observed  from  the  variety  Aloron from 25 to 75 DAT.1

A fertilizer  dose  of  250-120-70-10  kg  N,  K, S and On the contrary  the  lowest  tiller  hill  was obtained
Zn ha  as urea, muriate of potash, gypsum and zinc from Hira-2 at later stages (Table 1). It revealed that tiller1

sulphate were applied in the field. Phosphorus fertilizer mortality of Hira-2 at later stages was more than Aloron
was need as per treatment from triple super phosphate. and BRRI dhan 29. However, variety Aloron and Hira-2
Full dose of triple super phosphate, muriate of potash, produced statistically similar tillers hill  at all the growth
gypsum and zinc sulphate were applied as basal dose at stages. At  harvest  variety  BRRI  dhan  29 produced
the time of final land preparation and incorporated well more tillers hill  (16.83) which was 12.27% higher than
into the soil. Besides, cowdung at the rate of 10 t ha  was Hira-2. Bhowmick  and  Nayak [7] found similar results1

applied   before   final   ploughing.  Urea  was  applied  in with hybrid rice varieties.

1

to harvest from 10 pre selected hills and finally averaged
1

ineffective tillers were again counted at harvest. The data

1

1

1

1

Table 1: Effect of variety and phosphorus on tillers number hill  at different days after transplantation1

Tillers hill  (no.) at different DAT1

---------------------------------------------------------------------------------------------------------------------------------------------------------
Treatments 25 50 75 100 At Harvest
Variety
BRRI dhan 29 5.17 a 19.56 a 20.51 a 18.93 a 16.83 a
Aloron 4.60 b 15.13 b 17.29 b 17.97 ab 15.29 ab
Hira-2 4.73 b 15.67 b 17.38 b 16.93 b 14.99 b
S 0.10 0.33 0.37 0.39 0.44
CV (%) 5.68 6.51 6.36 8.21 8.06
Levels of Phosphorus
P 3.92 b 16.04 b 16.96 c 15.39 b 13.65 b0

P 4.22 b 16.37 ab 17.18 c 16.28 ab 15.03 ab1

P 4.26 b 16.78 ab 17.70 bc 16.33 ab 15.21 ab2

P 4.92 a 17.41 a 19.67 a 17.61 a 16.63 a3

P 4.33 b 17.33 a 19.44 ab 17.54 a 16.54 a4

S 0.16 0.38 0.60 0.55 0.55
CV (%) 9.03 5.61 7.64 6.35 6.09
V = BRRI dhan 29, V = Aloron (HB-8), V = Hira-2 (HS-273) 1 2 3

P = No phosphorus (control), P = 24 Kg P O  ha , P = 48 Kg P O  ha , P = 72 Kg P O  ha  and P = 96 Kg P O  ha0 1 2 5 2 2 5 3 2 5 4 2 5
1 1 1 1
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Fig. 1: Interaction effect of variety and phosphorus on tiller number hill-1 at different days after transplantation 
(Vertical bars indicates the standard error of mean at P=0.05)
V1= BRRI dhan 29, V2= Aloron (HB-8), V3= Hira-2 (HS-273), P0= No phosphorus (control), P1= 24 Kg 
P2O5 ha-1, P2 = 48 Kg P2O5 ha-1, P3 = 72 Kg P2O5 ha-1 and P4 = 96 Kg P2O5 ha-1
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Fig. 2: Effective and non-effective tillers of boro  rice at harvest affected by variety (S
−

x = 03916 and 0.0365)
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Fig. 3: Effective and non-effective tillers at harvest affected by phosphorus levels(S
−

x =1.079 and 0.137)
P0= No phosphorus (control), P1= 24 Kg P2O5 ha-1, P2 = 48 Kg P2O5 ha-1, P3 = 72 Kg P2O5 ha-1 and P4 = 96 
Kg P2O5 ha-1
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Fig. 4: Effective and non-effective tillers hill-1 at harvest affected by variety and phosphorus (S
−

x = 0.663 and 
0.0605)
V1= BRRI dhan 29, V2= Aloron (HB-8), V3= Hira-2 (HS-273), P0= No phosphorus (control), P1= 24 Kg 
P2O5 ha-1, P2 = 48 Kg P2O5 ha-1, P3 = 72 Kg P2O5 ha-1 and P4 = 96 Kg P2O5 ha-1
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Tiller production was also highly responsive to
phosphorus levels. The application of phosphorus
fertilizer  increased  tiller  production hill  at all the1

growth stages (Table 1). Tiller number increased with age
reaching a peak at 75 DAT and there after decline.
Application of 72 kg P O  ha  (P ) produced maximum2 5 3

1

tillers hill followed by P , P  and P  irrespective of growth1
1 2 4

stages. Addition of P fertilizer beyond 72 kg P O  ha2 5
1

decreased tiller production hill  at all growth stages.1

Tiller production  was  less  responsive  to P at initial
stage (25 DAT) where the difference only observed with
72 kg P O  ha . The maximum changes in tiller production2 5

1

were noticed at 50 DAT regardless of P levels. At 75 DAT, Fig. 5: Relationship between number of effective tillers
P  produced the higher tiller hill  and it was statistically and grain yield3

1

identical with P . All the P levels gave statistically similar4

results in the later stages (at 100 DAT and harvest). De
Datta [8] also reported similar results who found a
significant increase in tiller due to application of P.

Interaction Effect of Variety and Phosphorus: The
interaction effect of variety and P levels showed
significant  influence  on the tiller dynamic of the boro
rice.  All  the  doses of P coupled with any variety gave
the higher tiller at all the sampling dates (Fig. 1). All the
varieties seen to have a lag phase in early growth stage
(25 DAT) and there after plants had sharp rise in the tiller
number continued till 75 DAT irrespective of P levels. At
25 DAT, maximum tiller occurred with the interaction Fig. 6: Relationship between number of ineffective tillers
effect of BRRI dhan 29 and 48 kg P O  ha  (V P ) where and grain yield2 5 1 0

1

the lowest number of tillers was produced by V P . The2 0

highest number of tiller at 50 DAT was attained by V P  in number of effective tillers hill  (14.23) which was1 4

this study. From 75 DAT to harvest the maximum  tiller statistically  at  par  with P  or 96 kg P O  ha  (13.99).
was observed from the treatment V P  which was Plant grown without P fertilizer had the lowest effective1 3

statistically identical with all the P doses except no P tillers hill  (11.03) followed by P  (11.12). Application of
treatment combination. A decreasing trend of tiller 72 kg P O  ha  also produced 29.01% higher effective
production was observed from 100 DAT irrespective of tillers over the control treatment (Fig. 3). The plots having
treatment variables. It was due to tiller mortality of rice no  phosphorus  (P ) produced the highest number of
plants after reproductive stages [3]. non-effective tillers hill  which was statistically at par

Effective andNon-effective Tillers: Significant differences fertilizer to rice were reported by Katyal [9]. Matsuo et al.
in effective and non effective tiller hill  were observed [10] also reported that it is necessary to apply much P1

among the varieties (Fig. 2). Variety BRRI dhan 29 fertilizers to help rice plants to accelerate the phosphate
produced higher number of effective tillers hill  at absorption for increased tillering.1

harvest (13.85) than Aloron and Hira-2. The lowest Significant  variation  in  number  of effective and
number of effective tillers was observed with Aloron non-effective tillers hill was observed due to  variation
(12.95) and it was statistically similar with Hira-2 (13.01). of P fertilizer and variety (Fig. 4). Among the treatment
However, non-effective tillers hill  was not affected by combination, V P  (15.30) produced the highest  number1

the varietal differences. of effective tillers followed by V P   (15.23)  and  the
Effective tillers hill  of rice varieties also varied lowest from V P  (12.07). Non-effective tillers were also1

significantly due to P fertilizer application (Fig. 3). significantly  affected  by  the  interaction of variety and
Application  of  72  kg   P O  ha  produced  the  highest P  levels (Fig.  4). Treatments,  V P   showed  the  highest2 5

1

1

4 2 5
1

1
1

2 5
1

0
1

with 24 kg P O ha  (P ). Similar results of applied P2 5 1
1

1

3 3

3 4

1 0

1 0
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number  of non-effective tillers (2.32) which was at par 5. Sahrawat,  K.L.,  M.K. Abekoe,  S.  Diatta,  G.  Tian,
with V P  (2.25), V P  (2.22) and V P  (2.13). However, the F. Ishida, D. Keatinge, R. Carsky and J. Wendt, 2001.2 0 3 0 1 1

lowest number  of  non-effective tillers was observed Application of inorganic phosphorus fertilizer. In:
from V P  (1.12) and V P  (1.13). This result might be due Proc. Symp. Sponsored by the American Soc. Agron.3 4 3 3

to  the increase in tiller fertility with increased P doses USA. 5-9 November, 2000. pp: 225-246.
(Fig. 4). Differences in effective and ineffective tillers due 6. Russell, O.F., 1994. MSTAT-C (a computer based
to variety and phosphorus level ultimately affected the data analysis software). Crop and Soil Science
grain yield of the crop which is supported by strong Department, Michigan State University, USA.
regression among them (Figs. 5 & 6). 7. Bhowmick, N. and R.L. Nayak, 2000. Response of
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