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Abstract: A field experiment was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural University, Mymensingh from
July to December 2009 with five fine rice varieties namely BRRI dhan34,BRRI dhan37,BRRI dhan38,Basmati and Kalizira grown with
four levels of zinc viz., 0, 4, 8 and 12 kg ha -1 to identify the suitable variety and its optimum Zn level for higher yield. The experiment
was laid out in a randomized complete block design with three replications. Variety had significant effect on all the crop characters
except 1000-grain weight. Zinc levels had significant effect on all the crop characters except number of non-effective tillers hill -1 and
1000-grain weight. The variety BRRI dhan38 produced the highest grain yield (4.55 t ha -1) was also obtained from BRRI dhan38. As for
zinc level, a regular trend of increase in all the crop characters except non-effective tillers hill -1 and 1000-grain weight were observed
with the increase in the zinc levels from 0 to 12 kg ha-1. The highest grain yield of 4.01 t ha-1 was recorded with the crop received the
level of zinc i.e. 8 kg ha-1. The effect of interaction between variety and zinc level was significant for most of the characters. BRRI
dhan38 and 8 kg Zn ha-1 interacted favorably to produce the highest grain yield of 5 t ha -1. The results of the present study clearly reveal
that the zinc fertilizers have significant effect on the performance of fine rice and 8 kg Zn ha -1 appears to be the best, and BRRI dhan38
was the highest yielding fine rice variety closely followed by BRRI dhan37.
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Introduction
Rice grain is categorized into coarse, medium course and
fine. Some of them have specific appeal for their aroma.
Most of the fine rice are aromatic which is the most highly
valued rice commodity for  its  small  grain  size,  pleasant
aroma and soft texture upon cooking (Dutta et al., 1998).
It is now well agreed that depleted soil fertility is a major
constraint  for  higher  crop  production  in  Bangladesh.
Indeed,  yield  of  several  crops  including  rice  is  now
stagnating and even declining (Bhiyan, 1991). Soil fertility
depletion has been resulted from continuous exhaustion of
fertility for centuries without sufficient return of essential
plant nutrients to the soil in the form of fertilizer and lack
of  proper  soil  management  practices.  Due  to  the  crop
intensification and adoption of modern technologies  like
use  of  high  yielding  varieties,  chemical  fertilizers,
pesticides etc. the fertility status of the soil in respect of
both macro and micronutrient elements have been depleted
(Zaman et al., 1994) and their deficiencies are observed to
be more prominent in rice crop. Zinc was recognized as an
essential  element  for  rice  cultivation  long  ago.  In
Bangladesh, Zn deficiency has been reported in Gangetic
alluvium soils, and the light sandy soils of northern part of
Bangladesh  are  also reported to  be Zn deficient  (BRRI,
1980).  Since  rice  is  grown  in wet  land condition under
diverse  soil  and  climatic  situations,  it  suffers  from
deficiency  of  micronutrients  like  Zn.  Considering  the
above facts a field study was undertaken with a view to
finding  out  the  most  suitable  fine  rice  variety  and
identifying the optimum zinc level for maximizing yield of
fine rice.   

Materials and Methods
The research work was conducted at the Agronomy Field
Laboratory,  Bangladesh  Agricultural  University,
Mymensingh from July to December, 2009 with a view to
finding out the effect of variety and zinc level on the yield
of  fine  rice.  The experiment  consisted  of  the  following
factors  (a)  varieties  viz.  BRRI  dhan34,  BRRI  dhan37,
BRRI dhan38, Basmati and Kalizira and (b) levels of zinc,
viz  0,  4,  8  and  12  kg  Zn  ha-1.  The  experimental  field
belongs to the non-calcareous Dark Gray Flood plain soil
under Old Brahmaputra Flood Plain Agro-Ecological Zone

(UNDP  and  FAO,  1988).  The  experimental  land  was
medium  high  with  silty  loam  texture  and  low  fertility
level. pH, organic matter, total nitrogen, available sulphur,
available  phosphorus,  exchangeable  potassium  and
available zinc content of the experimental soil were 6.75,
1.29%,  0.01%,  14.2  ppm,  16.72  ppm. 0.12 ppm and0.5
ppm,  respectively.  The  experiment  was  laid  out  in  a
randomized complete block design with three replications.
The size of each unit plot was 5m2 (2.5 m  2 m) with the
spacing of 25 cm  15 cm and the total number of plots
was 60. Thirty days old seedling were transplanted in the
experimental  plot  on  20  August,  2009  at  the  rate  of  3
seedlings hill-1 following the spacing 25 cm  15 cm. TSP,
MOP and gypsum at the rate of 52, 60 and 30 kg ha -1 were
applied as basal dose and urea @ 90 kg ha-1 was applied as
top dressing on three equal splits at  15, 30 and 45 days
after transplanting. Intercultural  operations were done as
and when necessary. Basmati and Kalizira were harvested
on  8  December  and  BRRI  dhan34,  BRRI  dhan37  and
BRRI dhan38 were harvested on 16 December. Ten hills
were randomly selected from each plot prior to harvest for
recording different data on yield components. Whole plot
was harvested to record the grain and straw yields. Finally
grain yield was converted to 14% moisture content. The
collected data were analyzed using the MSTAT Computer
Programme  and  the  difference  among  treatment  means
were adjudged by Duncan’s Multiple Range Test (Gomez
and Gomez, 1984).

Results and Discussion
Effect of variety: The effect of variety was significant in
respect  of  all  plant  characters  except  1000-grain  weight
(Table 1). Among the varieties under study BRRI dhan38
produced the highest grain yield (4.55 t ha-1) followed by
BRRI dhan37 (4.77 t  ha-1),  Kalizira  (4.03 t  ha-1),  BRRI
dhan34 (3.15 t ha-1) and Basmati (2.13 t ha-1). The highest
grain yield of BRRI dhan38 was he outcome of highest
number  of  effective  tillers  hill-1 (12.42)  and  highest
number of grains panicle-1 (206.50).On the other hand, the
lowest grain yield (2.13 t ha-1) of Basmati variety was due
to the highest number of non-effective tillers hill-1 (8.75)
and highest number of unfilled spikelet’s panicle-1 (25.67).
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Grain  yield  differences  among  the  varieties  were  also
reported by BRRI (1995) and BRRI (2000a).  Like grain
yield  the  highest  straw  yield  (6.00  t  ha  -1)  was  also
produced by the variety BRRI dhan 38 which was mostly
contributed by the highest total tillers hill-1 (18.67), while
the BRRI dhan34 produced the lowest one (4.72 t ha-1). It
is  interesting  to  note  the  variety  Kalizira  registered  the

highest harvest index (44.20%) closely followed by BRRI
dhan38  (43.14)  and  BRRI  dhan37  (42.67).  Basmati
produced  the  tallest  plants  (124.92  c)  which  was
statistically followed by BRRI dhan34 (123.38 cm). The
differences  in  different  characters  among  the  varieties
might be due to their genetic differences.

Table 1. Varietal performance of fine rice

Variety
Plant
height
(cm)

Total
tillers
hill-1

Effective
tillers
hill-1)

Non-
effective

tillers hill-1

Grains
panicle-1

Unfilled
spikelets
panicle-1

1000-
grain

weight (g)

Grain
yield

(t ha-1)

Straw
yield

(t ha-1)

Harvest
index
(%)

V1 123.38a 13.33d 4.50d 8.83a 179.92d 24.58a 18.18 3.15d 4.72e 40.03c
V2 118.03b 16.17b 7.17b 9.00a 191.67b 22.25b 17.95 4.17b 5.57b 42.67b
V3 118.13b 18.67a 12.42a 6.25b 206.50a 11.00c 18.48 4.55a 6.00a 43.14b
V4 124.92a 11.08e 2.33e 8.75a 170.42e 25.67a 17.88 2.13e 4.90d 30.29d
V5 118.83b 14.58c 5.83c 8.75a 188.17c 23.8b 18.63 4.03c 5.06c 44.20a

s x 0.76 0.36 0.30 0.46 0.74 0.45 0.23 0.02 0.03 0.16

CV(%) 4.18 8.38 15.95 19.10 4.37 7.30 - 3.49 3.76 3.42
Level of sig. ** ** ** ** ** ** NS ** ** **

Figures in a column having the same letter or without letter do not differ significantly whereas figures with dissimilar letter differ significantly as per
DMRT,  V1 = BRRI dhan34, V2 = BRRI dhan37, V3  = BRRI dhan38, V4 = Basmati and V5 = Kalizira, **= Significant at 1% level of probability, NS = Not
significant

Table 2. Effect of level of zinc on different crop characters of fine rice

Level of
zinc 

(kg ha-1)

Plant
height
(cm)

Total
tillers
hill-1

Effective
tillers hill-

1

Non-
effective

tillers hill-1

Grains
panicle-1

Unfilled
spikelets
panicle-1

1000-
grain

weight (g)

Grain
yield

(t ha-1)

Straw
yield

(t ha-1)

Harvest
index
(%)

0 115.19d 12.13c 4.27 d 7.87 170.53d 24.53 a 18.37 3.06d 4.74d 38.69 c
4 117.66c 14.73b 5.80c 8.93 188.4c 22.47b 17.95 3.40c 5.03c 39.88b
8 121.85b 15.67a 7.40b 8.27 193.2b 20.6c 18.16 3.95b 5.54b 40.95a
12 127.93a 16.53a 8.33a 8.2 197.2a 17.67d 18.4 4.01a 5.68a 40.75a

s x 0.68 0.32 0.27 0.41 0.66 0.4 0.21 0.01 0.02 0.15

CV(%) 4.18 8.38 15.95 - 4.37 7.30 - 3.49 3.76 3.42
Level of sig. ** ** ** NS ** ** NS ** ** **

Figures in a column having the same letter or without letter do not differ significantly whereas figures with dissimilar letter differ significantly as per
DMRT, **= Significant at 1% level of probability, NS = Not significant

Effect of level of zinc:  Level of zinc exerted significant
influence on all the parameters studied except number of
non-effective tillers hill-1 and 1000-grain weight (Table 2).
Results  reveal  that  grain  yield  was  increased  gradually
with the increase in Zn level producing the highest value
(4.01  t  ha-1)  from  8  kg  Zn  ha-1,  which  was  mostly
contributed by the highest number of effective tillers hill-1

(8.33), highest grains panicle-1 (197.2) and lowest number
of unfilled spikelets panicle-1 (17.67). On the other hand,
the  lowest  grain  yield  of  only 3.06  t  ha-1 was  recorded
when no zinc was applied which was the conservancy of
the lowest number of effective tillers hill-1 (4.27), lowest
grains  panicle-1 (170.53) and highest  number  of  unfilled
spikelets panicle-1 (24.53). These results are in agreement
with those  of  BINA (1993).  Like  grain  yield  and straw
yield also followed the similar trend. The level of zinc i.e.
8  kg  ha-1 produced  the  tallest  plants  (127.93  cm)  and
highest number of total tillers hill-1 (16.53) which resulted
in  the  highest  straw  yield  (5.68  t  ha-1).  While  control
treatment  produced  the  lowest  straw  yield  (4.74  t  ha-1)
which was the outcome of the shortest plants (115.19 cm)

and lowest  number of  total  tillers  hill-1 (12.13).  Harvest
index was calculated the highest (40.95%) from the crop
receiving 12 kg Zn ha-1 which was statistically similar 8 kg
Zn ha-1.
Effect of interaction: Effect of interaction between variety
and  level  of  zinc  was  significant  only  for  plant  height,
number of effective tillers hil-1, number of grains panicle-1,
grain yield, straw yield and harvest index (Table 3). Results
show  that  BRRI  dhan38  and  8  kg  Zn  ha-1 interacted
favorably to produce the highest  grain  yield  (5.00 t  ha-1)
which  was  the  resultant  effect  of  highest  number  of
effective tillers hill-1 (15.67) and grains panicle-1 (218.67)
while  Basmati  variety  coupled  with  control  treatment
produced the lowest grain yield (1.86 t ha-1) due to lowest
number of effective tillers hill-1 (1.00) and grains panicle -1

(158.33). The treatment combination BRRI dhan38  8 kg
Zn ha-1 performance the best in respect of straw yield (6.55 t
ha-1) also which was statistically similar to that produced by
the interaction between BRRI dhan37  12 kg Zn ha-1 (6.41
t ha-1).  The lowest straw yield (4.13 t ha-1) was obtained
from  the  interaction  Basmati  control  which  was
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statistically similar to the interaction Basmati  4 kg Zn ha-1

(4.24 t ha-1) and BRRI dhan34  12 kg Zn ha-1 (4.27 t ha-1).
BRRI dhan37 coupled with no zinc produced the highest

harvest  index  (45.74%)  identically  followed  by  the
interactions  BRRI dhan38   4  kg  Zn ha-1 (44.98%) and
BRRI dhan38  12 kg Zn ha-1 (44.96%).

Table3. Effect of interaction between variety and level of zinc on different crop characters of fine rice

Variety  level

of zinc 

Plant height
(cm)

Total
tillers
hill-1

Effective
tillers
hill-1

Non-
effective

tillers hill-1

Grains
panicle-1

Unfilled
spikelets
panicle-1

1000-grain
weight (g)

Grain
yield
(tha-1)

Straw
yield
(tha-1)

Harvest
index
(%)

V1  Zn0 113.68hi 15.67 8.67 cd 7.00 187.67gh 14.33 18.63 3.98 f 5.42 ef 42.31 d
V1  Zn1 121.19de 113.33 2.33 jk 9.00 170.33kl 26.67 17.37 2.08 n 5.12 h 28.87 i
V1  Zn2 120.24d-f 12.67 4.00  ij 8.67 18.67i 25.00 18.80 2.91 k 4.27 j 40.55ef
V1  Zn3 114.95g-i 14.67 5.33g-i 9.33 191.67fg 24.33 18.25 3.76 h 4.62 i 44.85ab
V2  Zn0 121.01de 15.33 7.00d-g 8.33 195.00ef 23.00 18.34 4.51 d 5.35 fg 45.74 a
V2  Zn1 118.24e-h 17.00 8.00c-e 9.00 198.67de 21.67 18.28 4.66 c 5.73 bc 44.83ab
V2  Zn2 119.49d-g 19.33 14.67 a 4.67 212.00b 9.67 18.32 4.84 b 6.41 a 43.05cd
V2  Zn3 132.93a 13.00 3.67ij 9.33 178.00 ij 22.33 18.95 2.32 m 5.25 gh 30.66 h
V3  Zn0 133.35a 15.00 6.00f-h 9.00 190.00g 21.00 17.35 3.48 i 5.25 gh 39.87fg
. V3  Zn1 129.06ab 16.00 7.33c-f 8.67 197.33e 19.00 18.91 4.55 d 5.57 de 44.98 a
V3  Zn2 120.93de 18.00 9.00bc 9.00 202.00d 18.00 18.16 4.72 c 5.78 b 44.96 a
V3  Zn3 123.39cd 20.67 15.67a 5.00 218.67a 8.00 16.62 5.00 a 6.55 a 43.29cd
V4  Zn0 121.30de 8.00 1.00k 7.00 158.33n 29.33 18.01 1.86 o 4.13 j 30.98 h
V4  Zn1 113.70hi 11.00 3.00j 8.00 163.67m 28.00 17.88 2.74  l 4.24 j 39.24 g
V4  Zn2 110.31 i 12.33 3.67ij 8.67 168.671 26.00 18.99 3.29 j 4.69 i 41.24 e
V4  Zn3 116.98e-h 13.67 5.00hi 8.67 174.33jk 25.00 18.35 3.44 i 5.22 gh 39.68fg
V5  Zn0 115.97f-h 16.00 6.67e-h 9.33 191.67fg 24.33 17.01 3.87 g 5.52 de 41.22 e
V5  Zn1 115.97f-h 19.00 10.67b 8.33 207.67c 12.00 18.34 4.38 e 5.60 cd 43.89bc
V5  Zn2 124.27cd 12.00 2.33jk 9.67 175.00j 24.33 17.20 2.26 m 5.12 h 30.65 h
V5  Zn3 126.22bc 14.67 5.00hi 9.67 185.33h 24.33 18.67 3.48 i 5.11 h 4.47 ef

s x 1.52 0.71 0.59 0.92 1.49 0.90 0.47 0.03 0.05 0.33

cv(%) 4.18 - 15.95 - 4.37 - - 3.49 3.76 3.42
Level of sig. ** NS ** NS ** NS NS ** ** **

Figures in a column having the same letter or without letter do not differ significantly whereas figures with dissimilar letter differ significantly as per 
BMRT, V1 = BRRI dhan34, V2 = BRRI dhan37, V3 = BRRI dhan38, V4 = Basmati, V5 = Kalizira, Zn0=o kg ha-1 (control). Zn1=4 kg ha-1. Zn2=8 kg ha-1. Zn3=12 
kg ha-1, **= Significant at 1% level of probability, NS = Not significant.

Based on the findings of the experiment it may therefore,
be concluded that  zinc has  tremendous influence on the
productivity  of  fine  rice  and  for  obtaining  higher  yield
from fine rice, BRRI dhan38 may be cultivated with 8 kg
Zn ha-1 along with recommended doses of NPK in  aman
season. However, further investigation with higher level of
Zn is necessary to arrive at a concrete decision.
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