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Abstract:  An experiment  was  carried  out  at  the  field  laboratory,  Department  of  Crop  Botany,  Bangladesh  Agricultural  University,
Mymensingh during the period from November 2011 to April 2012 to investigate the effect of Chitosan on growth, yield contributing
characters and yield of BRRI dhan29. Single factor experiment was laid out in a randomized complete block design (RCBD) with three
replications. Four concentrations of Chitosan including control  (without Chitosan), 50, 75 and 100 mg L-1 treatment were used in this study.
The Chitosan was applied as foliar spray at 35 days after transplanting. Foliar application of Chitosan was significant on all parameters
except LAI at 90 and 120 DAT and straw yield (t ha-1) of the studied characters. These results revealed that the 50 mg L-1 Chitosan produced
significantly the tallest plant (99.67 cm) and highest TDM (33.46 g) plants hill-1 at harvest. Similar concentration of Chitosan also had higher
number of leaves plant-1 (73.00), LAI (2.83) and number of total tillers per hill-1 (16.67) at 90 DAT. Length of panicle (28.26 cm), number of
grains panicle-1 (184.67), 1000-grains weight (29.04 g), grain yield (7.05 t ha-1), biological yield (17.21 t ha-1) and harvest index (40.98%)
were the noticed from the 50 mg L-1 Chitosan treated plants at harvest. These results concluded that almost all of growth, yield characters
and yield were found superior in Chitosan applied @ 50 mg L-1 compared to control and other Chitosan doses. 
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Introduction

Rice is the staple food for more than three billion people
that is over half of the world’s total population (FAO, 2004).
More than 90 per cent of the world’s rice is produced and
consumed in Asia where it is an integral part of culture and
tradition. In Asia, it is the main item of the diet of 3.5 billion
people.  Therefore,  increase  in  population  will  require  70
percent more rice in 2025 than is consumed today (Kim and
Krishnan, 2002). Bangladesh is facing a chronic shortage of
food over the year due to high population pressure. About
220 hectares agricultural lands are decreased per year due to
urbanization,  industrialization,  housing  and  road
construction purposes.  Fifty lac acres  of agricultural  land
decreased during last 20 years (Anon, 2007). Chitosan is a
natural biopolymer which stimulates growth and increases
yield of plants as well as induces the immune system of
plants  (Boonlertnirun  et  al., 2008). Plant  treated  with
Chitosan  showed  significantly  greater  number  of
branches/plant than untreated control (Reddy et al., 2000).
In agriculture, Chitosan is used primarily as a natural seed
treatment  and  plant  growth  enhancer  and  as  an
ecologically friendly biopesticide substance that boosts the
innate ability of plants to defend themselves against fungal
infections  (Linden  et  al., 2000).  The  present  study was
designed to investigate the effect of various concentrations
of  Chitosan  on  growth,  yield  and  yield  contributing
characters of BRRI dhan29 in the location of AEZ-9. The
objectives of the study are to observe the effect on growth
and yield performance of BRRI dhan29 as influenced by
different levels of Chitosan and to find out the optimum
concentration of Chitosan in achieving the higher yield of
rice.

Materials and Methods
The experiment was conducted at  the Research Field of
the Department of Crop Botany, Bangladesh Agricultural
University,  Mymensingh-  2202  during  the  period  from
November,  2011 to April,  2012.The soil of experimental
area was silty loam in texture. The experimental field was a
medium low land, fairly leveled. It was fertile, well drained
and slightly acidic with pH varying from 6.4.
Plant  materials:  In  this  research  work,  one  BRRI
developed  variety  namely  BRRI  dhan29  was  used  as
planting  material.  Seedlings  of  BRRI  dhan29  were

collected  from  Genetics  and  Plant  Breeding  Division,
Bangladesh  Institute  of  Nuclear  Agriculture  (BINA),
Mymensingh. 
Plant  growth regulator:  Chitosan  was  used  as  a  plant
growth regulator in the present investigation. Chitosan is a
linear polysaccharide composed of randomly distributed β-
(1-4)-linked  D-glucosamine (deacetylated  unit)  and  N-
acetyl-D-glucosamine (acetylated  unit).  Chitosan  is
produced commercially by  deacetylation of  chitin, which
is the structural  element in the exoskeleton of crustaceans
(such as crabs and shrimp) and cell walls of  fungi using
sodium hydroxide in excess as a reagent and water as a
solvent. The following concentrations of Chitosan are used
for this study, i) Control /0 mg L-1 (T0), ii) 50 mg L-1 (T1),
iii) 75 mg L-1 (T2), iv) 100 mg L-1 (T3). 
Collection of data: Data on the following parameters were
recorded  during  the  course  of  the  experiment.  i)  Plant
height, ii) Number of leaves, iii) Total dry matter (TDM),
iv) Number of total tillers, v) Panicle length, vi) Number
of grain panicle-1 vii) 1000-grain weight, viii) Grain yield,
ix) Straw yield, x) Biological yield, xi) Harvest index (HI).
Statistical  analysis:  The  data  recorded  on  different
parameters  under  the  experiment  were  statistically
analyzed  to  obtain  the  level  of  significance  using  the
MSTAT-C package program developed by Russell (1986).
The  treatment  means  were  compared  by  Duncan’s
Multiple Range Test (DMRT), (Gomez and Gomez, 1984).

Results and Discussion
Effect  of  Chitosan  on  morphological  and  growth
characters
Plant height: Plant height was significantly influenced due
to the effect  of different levels of Chitosan in the present
study throughout the growth period over control (Appendix
III).  Application  of  Chitosan  as  PGR enhanced  the plant
height.  Among  the  Chitosan  concentrations,  50  mg  L-1

produced the taller plant (32.33, 62.67, 89.00 and 99.67 cm)
at 30, 60, 90 and 120 DAT, respectively compare to other
concentrations  of  Chitosan.  Chitosan  level  of  75  mg L-1

produced the statistically similar taller plant (86.67 cm) at
90 DAS and it  was also closely followed by the similar
levels of Chitosan (98.00 cm) at 120 DAT.
Number  of  leaves  hill-1: The  plant  growth  regulator,
Chitosan used in the present study which was significantly
higher than the control on leaf production throughout the
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growth  period over  control  (Appendix  IV and Table  1).
Among the  Chitosan  levels,  leaf  production  was  higher
(43.67,  52.67,  73.00  and  67.67)  in  50  mg L-1 Chitosan
foliar spray followed by 75 mg L-1 Chitosan (39.67, 49.33,
70.33 and 65.33) at 30, 60, 90 and 120 DAT, respectively

where their leaf production at 120 DAT were statistically
identical.  In  contrast,  control  plants  gave  the lower  leaf
production  compare  to  Chitosan  application  over  their
growth period (Table 1).

Table 1. Effect of different concentrations of Chitosan on number of leaves plant-1 of BRRI dhan29 at different days after
transplanting

Chitosan concentration
(mg L-1)

Number of leaves plant-1

30 60 90 120
0 37.00 b 43.33 c 58.33 d 56.00 c
50 43.67 a 52.67 a 73.00 a 67.67 a
75 39.67 b 49.33 b 70.33 b 65.33 a

100 38.33 b 45.67 c 64.33 c 60.67 b
LSD(0.05) 2.685 2.401 0.999 2.685
CV (%) 3.39 2.52 0.75 2.15

The figures in a column with different letter(s) indicate a significant difference at the 5% level as per DMRT.

Total  dry  matter  (g)  plants  hill-1:  Application  of
Chitosan  significantly  affected  on  total  dry  matter
production  over  their  growing  period.  Like  other
parameters  studied,  lower  levels  of  Chitosan  influenced
TDM production significantly higher than those of 75 and
100  mg  L-1 Chitosan.  However,  Chitosan  levels  also
significantly  higher  compare  to  control.  These  results
indicate that 50 mg L-1 Chitosan produces the higher (5.73,

20.78,  26.86  and  33.46  g  plants  hill-1)  and  control
treatment noticed the lower (4.39, 18.35, 25.32 and 28.47
g plants hill-1) TDM production at 30, 60, 90 and 120 DAT,
respectively (Table  2).  These results  revealed  that  75 or
more  mg L-1 Chitosan  gave  detrimental  effect  on  TDM
production. Similar result was also observed by Martinez
et al. (2007) and Ali et al. (1997).

Table 2. Effect of different concentrations of Chitosan on plant height of BRRI dhan29 at different days after transplanting

Chitosan concentration
(mg L-1)

Total dry matter (g) plants hill-1

30 60 90 120
0 4.39 b 18.35 c 25.32 b 28.47 c
50 5.73 a 20.78 a 26.86 a 33.46 a
75 5.21 ab 20.08 ab 26.32 ab 32.92 a

100 4.96 ab 19.44 bc 25.93 ab 30.08 b
LSD(0.05) 1.156 1.142 1.160 1.170
CV (%) 11.41 2.91 2.22 1.88

The figures in a column with different letter(s) indicate a significant difference at the 5% level as per DMRT.

Number of tillers hill-1: The foliar application of Chitosan
had significant  effect  on the production of tillers hill -1 in
rice.  The  result  revealed  that  Chitosan  treated  plants
produced the higher number of tillers compare to control.
The  maximum  number  of  tillers  hill-1 (9.33,  13.67  and
16.67) was observed in 50 mg L-1 followed by 75 mg L-1

Chitosan (8.33, 12.33 and 15.33) at  30, 60 and 90 DAT,
respectively. In contrast, the minimum number of tillers hill-

1 (7.33, 10.33 and 13.33, respectively) was found in control
(Table 3). Number of tiller hill-1  did not increase after 90
DAT.

Table 3. Effect of different concentrations of Chitosan on number of total tillers hill -1 of BRRI dhan29 at different days
after transplanting

Chitosan concentration (mg L-1)
Number of total tillers hill-1

30 60 90
0 7.33 c 10.33 c 13.33 c

50 9.33 a 13.67 a 16.67 a
75 8.33 b 12.33 b 15.33 b
100 7.67 c 12.00 b 14.67 b

LSD(0.05) 0.756 0.745 0.880
CV (%) 3.53 3.08 2.94

The figures in a column with different letter(s) indicate a significant difference at the 5% level as per DMRT.

Straw  yield  (t  ha-1):  Straw  yield  did  not  differ
significantly  as  influenced  by  the  effect  of  different
concentration  of  Chitosan.  Production  of  straw  was

statistically identical  with the effect  of various Chitosan
levels (Table 4). However, 50 mg L-1 Chitosan had higher
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on straw yield (10.16 t ha-1) than 75 mg L-1 (9.78 t ha-1),
100 mg L-1 (9.26 t ha-1) and control treatment (9.24 t ha-1). 
Grain yield (t ha-1): The effect of Chitosan on grain yield
was also significant. The result revealed that 50 mg L-1 of
Chitosan  treated  plants  produced  the  highest  grain  yield

(7.05 t ha-1) followed by 75 mg L-1 (6.77 t ha-1) and 100 mg
L-1 (6.14  t  ha-1)  of  Chitosan  where  75  and  100  mg  L-1

Chitosan  were  statistically  same.  On the  other  hand,  the
lowest  grain  yield  (5.83  t  ha-1)  was  observed  at  control
treatment (Table 4).

Table 4. Effect of different concentrations of Chitosan on yield contributing characters of BRRI dhan29 at different days
after transplanting

Chitosan concentration (mg L-1) Straw yield (t ha-1) Grain yield (t ha-1) Biological yield (t ha-1) Harvest index (%)
0 9.24 a 5.83 b 15.07 b 38.67 c

50 10.16 a 7.05 a 17.21 a 40.98 a
75 9.78 a 6.77 ab 16.55 a 40.89 a
100 9.26 a 6.14 ab 15.40 b 39.87 b

LSD(0.05) 1.142 0.987 1.144 0.999
CV (%) 5.95 7.67 3.57 1.25

The figures in a column with different letter(s) indicate a significant difference at the 5% level as per DMRT. Values having same letter(s) are statistically
identical. 

Harvest index (%): The effect of Chitosan concentrations
on harvest index was statistically significant. Among the
application  of  Chitosan,  significantly  the  highest  HI
(40.98%) was noticed in 50 mg L-1 Chitosan and it was
statistically similar to 75 mg L-1 (40.89%). However, the
control treatment showed the lowest (38.67%) value of HI
(Table 4). Similar result was also reported by Chibu et al.
(2000) in Soybean who reported that HI was significant in
Chitosan application plants compare to control.
From the above results, it could be concluded that 50 ppm
Chitosan  foliar  spray  among  the  all  concentrations  of
Chitosan  showed  the  greater  perform  on  morpho-
physiological  and  yield  contributing characters  of  BRRI
dhan29. Almost all of growth, yield characters and yield
were  found  superior  in  Chitosan  applied  @50  ppm
compared  to  control  and  other  Chitosan  levels.  So,
application  of  Chitosan  applied  @50  ppm  might  be
suitable for increasing grain yield of BRRI dhan29.
Considering  the  above  observation  of  the  present
experiment, further studies in the following areas may be
suggested. Further research may be needed to ensuring the
growth  and  yield  performance  of  BRRI  dhan29  in
different agro-ecological  zones (AEZ) of Bangladesh for
regional adaptability. More Chitosan levels may be needed
to include for future study to make sure the performance
of 50 ppm Chitosan level.
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