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Abstract: The experiment was carried out at the Agronomy Field Laboratory, Bangladesh Agricultural University (BAU), Mymensingh,
Bangladesh during January to June 2012 to study the effect of seed priming, Trichoderma and fungicide on the yield performance of dry
direct seeded Boro rice. The experiment comprised three seed priming treatments such as osmo-priming, hydro-priming and no priming;
and five  Trichoderma and fungicide treatments  such as seed treatment  with  Trichoderma,  spraying of sulphur fungicide  (Thiovit),
propiconazole  (Potent)  fungicide  and  sulphur  fungicide  + propiconazole  fungicide  at  20 days  after  sowing  (DAS) and a  control
treatment. BRRI dhan28 was used as plant material in the experiment. The experiment was laid out in Randomized Complete Block
Design (RCBD) with three replications. The result showed that the highest plant height, number of tiller, number of panicle and number
of filled grain were found with osmo-priming treatment, while those were the lowest with no priming treatment. The highest number of
tiller, number of panicle and number of filled grain were observed with Trichoderma treatment and those were the lowest with control
treatment. The highest grain yield, straw yield and harvest index were recorded with Trichoderma treatment whereas the lowest grain
yield, straw yield and harvest index were found with control treatment. Thus, the result concludes that sowing of osmo-primed seed
followed by Trichoderma seed treatment increases the yield of dry direct seeded Boro rice. 
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Introduction
Boro rice (Oryza sativa L.) is mainly cultivated in puddle
transplanted  flood  irrigation  system.  The  rainfall  during
growing  period  of  rice  in  Boro  season  (December  –
March)  is  about  nil  and  the  rice  production  therefore
depends  on  full  irrigation.  Recently  the  scarcity  of
irrigation  is  evident  in  many  parts  of  the  country  that
hinders  the production of  rice  in  this season.  Since,  the
Boro rice contributes the maximum rice production in the
country, so it is essential to sustain  Boro rice production
using less  water.  Dry direct  seeded  Boro rice  saves  55-
60% water and gives higher yield compared with puddle
transplanted system (Rahman et al., 2012). So, dry direct
seeding system is the best technology to sustain Boro rice
production. 
Rice seed is directly sown on dry cultivated land in dry
direct  seeding system during December to January. This
sowing  period  is  coincided  with  very  low  temperature
which  causes  poor  seedling  establishment  due  to  cold
injury. Research reports revealed that seed priming helps
to improve germination rate, reduce the germination time,
synchronize germination, improve seedling stand and thus
increase yield of crops (Farooq  et al.,  2008). Reports are
also  available  that  seed  treatment  with  Trichoderma
significantly  increases  germination,  controls  the  post-
emergence death of seedlings and increases yield of crops
(Hossain,  2011).  The  yield  in  dry  direct  seeded  rice  in
Boro season could therefore, be increased by seed priming,
seed  treatment  with  Trichoderma  and  application  of
fungicides. The present study was therefore, undertaken to
investigate  the effect  of  seed  priming,  Trichoderma and
fungicide application on yield performance of dry direct
seeded Boro rice.  

Materials and Methods
Two  experiment  was  conducted  at  the  Agronomy Field
Laboratory,  Bangladesh  Agricultural  University  (BAU),
Mymensingh, Bangladesh during Boro season (January to
June)  2012  to  study  the  effect  of  seed  priming,
Trichoderma and  fungicide  on the  yield  performance of
dry direct seeded  Boro  rice. Experiment comprised three
seed priming treatments viz. osmo-priming, hydro-priming

and  no  priming  and  five  Trichoderma  and  fungicide
treatment  combinations  viz.  Trichoderma harzianum,
sulphur  fungicide  (Thiovit),  propiconazole  fungicide
(Potent), sulphur fungicide + propiconazole fungicide, and
control  (no  fungicide  or  Trichoderma)  treatment.  The
experiment was laid out in Randomized Complete Block
Design (RCBD) with three replications. The plot size was
4.0 m × 2.5 m with 1 meter drain in between two plots to
manage the irrigation  easily. BRRI dhan28 was used as
test crop and seed was sown at 25 cm × 15 cm spacing
allocating  4 seeds  hill-1.  The  sowing  was  done  on  5
January  2012.  Hydro-priming  and  osmo-priming  were
done  by  soaking  seeds  in  tap  water  and  in  3% ZnSO4

solution, respectively for 24 hours followed by incubation
at 35 ºC for 30 hours.  T. harzianum inoculum was mixed
with seed  at  the  rate  of  4% of  seed  weight  just  before
sowing. The land was fertilized with N, P, K, S and Zn @
120, 14, 58, 8 and 1 kg ha-1  in  the form of urea,  triple
supper phosphate (TSP), muriate of potash (MoP), gypsum
and  zinc  sulphate,  respectively  (BARC,  2005).  All  the
fertilizers  except  urea  were  applied  at  final  land
preparation. Urea was top dressed in three equal splits at
30,  45,  and  65  days  after  sowing  (DAS).  Sulphur  and
propiconazole fungicide were applied at 20 DAS @ 2.5 kg
ha-1 and  0.5  litre  per  hectare,  respectively. A  pre-
emergence herbicide  Panida (Pendimethalin) was applied
at 2 DAS @ 2 litre ha-1. In addition, three hand weedings
were done at  30, 45, and 65 DAS. Land preparation was
done with residual  moisture  and  therefore,  no irrigation
was required during land preparation. Then five irrigations
were done at 40, 55, 70, 85 and 90 DAS. Standing water
of 3- 4 cm was maintained during irrigation at 85 and 90
DAS. As sufficient rainfall occurred during from 93 DAS
to physiological maturity, irrigation was not required. Crop
management  was  done  following  standard agronomic
practices when necessary. The crop was harvested on 19
May in  2012 crop  season.  At  80% grains  maturity,  the
number of tillers and panicle m-2 were counted from the
central  3.6  m2 area  of  each  plot.  The  plant  height  was
recorded from randomly selected five hills. The number of
grains and unfilled spikelets panicle-1 were counted from
the randomly selected 10 panicles of the harvested crops.
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Grain  and  straw  yields  were  recorded  after  sun  drying.
Grain yield was adjusted to 14% moisture content. Harvest
index was calculated as percentage of grain yield to total
above ground biomass. The weight of 1000 grain was also
recorded from the collected grains of each plot. All data
were  analyzed  using the analysis  of  variance  (ANOVA)
technique with the help of computer package programme
MSTAT-C and mean comparisons of the treatments were
evaluated  by  Duncan's  Multiple  Range  Test  (DMRT)
(Gomez and Gomez, 1984).

Results and Discussion 
Dry direct  seeded  Boro rice is very difficult  to cultivate
mainly because of seedling mortality due to cold injury.
The sowing of dry direct seeded Boro rice in Bangladesh
is done during end of December  or  early January when
temperature goes to around 13 ºC. Seed priming is a tool
to improve seedling emergence and early vigour. Hydro-
priming  and  osmo-priming  enhance  rapid  and  uniform
seedling emergence  as  well  as  improve seedling growth
and yield.  Trichoderma seed treatment improves seedling
establishment and thus increases yield of crops.
Effect  of  seed  priming:  Seed  priming  had  significant
effect on plant height (cm), number of panicle m-2, panicle
length  (cm)  and  number  of  filled  grain  panicle-1 in  dry
direct  seeded  system of  boro  rice  cultivation  (Table  1).
The  highest  plant  height  (102.72  cm)  was  found  with
osmo-priming treatment and the lowest plant height (98.27
cm)  was  found  with  no  priming treatment. The highest
number  of  panicle  m-2 (310)  was  recorded  with  osmo-
priming treatment which was statistically similar to that of
hydro-priming treatment (305) while the lowest number of
panicle m-2 (299) was recorded with no priming treatment.
With  osmo-priming  treatment  the  panicle  length  was

significantly higher (23.35 cm) than no priming treatment
(22.07 cm) and panicle length of osmo-priming treatment
was statistically similar to that of hydro-priming treatment
(22.98  cm). The  number  of  filled  grain  panicle-1 when
sown the osmo-primed seed (98.40) was also higher than
no  priming  treatment  (86.20)  which  was  statistically
similar to that  of hydro-primed seed (93.67).  So, it  was
stated that seed priming increased plant height, number of
panicle and panicle length and osmo-priming treatment is
better  than  hydro-priming  treatment. Thousand  grain
weight,  grain  yield,  straw yield  and  harvest  index  were
significantly  influenced  by  seed  priming  in  dry  direct
seeded system of boro rice (Table 2). With osmo-priming
treatment  the  highest  1000-grain  weight  (22.43  g)  was
observed, which was statistically similar to that of hydro-
priming  treatment.  While  the  lowest  1000-grain  weight
(21.88  g)  was  recorded  from  no  priming  treatment.
Sowing  of  osmo-priming  treated  seed  significantly
produced the highest grain and straw yield (6.75 t ha-1 and
7.87 t  ha-1,  respectively)  but  the lowest  grain and straw
yield  (5.61  t  ha-1 and  6.92  t  ha-1,  respectively)  were
produced  with  no  priming  treated  seed.  The  highest
harvest index (46.16 %) was showed with osmo-priming
treatment, while the lowest harvest index (44.78 %) was
showed with no priming treatment. In the present study it
was found that osmo-priming helped to increase yield of
dry  direct  seeded  rice  by improving the yield  attributes
such as number of panicle m-2 and grains panicle-1. Thus
the  result  revealed  that  the  osmo-priming  treatment
improves  the  yield  of  rice.  Farooq  et  al.  (2008,  2007),
Haris  et  al.  (2008)  stated  that  osmo-priming  treatment
increased grain and straw yield which were supported the
present study. 

Table1. Effect of seed priming on the yield components and yield of dry direct seeded Boro rice

Seed priming Plant height (cm) No. of panicle m-2 Panicle length (cm) No. of filled grain panicle-1

P1 102.72a 310a 23.35a 98.40a
P2 99.39b 305ab 22.98a 93.67a
P3 98.27b 299b 22.07b 86.20b

x
S 0.7504 3.407 0.2798 1.728

CV % 2.90 3.37 4.75 7.22
LS ** * ** **

In a column, figures having common letters do not differ significantly whereas mean values with dissimilar letters differ significantly as per DMRT.
LS= Level of Significance, CV= Coefficient of Variance, * = Significant at 5% level, ** = Significant at 1% level, P1= Osmo-priming, P2= Hydro-
priming, P3= No priming 

Table 2. Effect of seed priming on the yield components and yield of dry direct seeded Boro rice

Seed priming 1000 - grain weight (g) Grain yield (t ha-1) Straw yield (t ha-1) Harvest index (%)
P1 22.43a 6.75a 7.87a 46.16a
P2 22.12ab 6.27b 7.47b 45.59a
P3 21.88b 5.61c 6.92c 44.78b

x
S 0.1225 0.0509 0.0627 0.2249

CV % 2.14 3.16 3.28 1.91
LS * ** ** **

Effect of  Trichoderma and fungicide:  Trichoderma and
fungicide treatments had significant effect  on number of
panicle m-2, panicle length (cm) and number of filled grain
panicle-1 but  plant  height  (cm)  was  not  affected  by
Trichoderma and fungicide treatments in dry direct seeded
boro rice cultivation system (Table 3). The highest number

of  panicle  m-2 (318)  was  found  with  Trichoderma
treatment  while  the  lowest  number of  panicle m-2 (285)
was  found  with  T5 (control)  treatment  which  was
statistically similar to those (306 and 314) of T3 and T4

treatments.  The  highest  panicle  length  (23.76  cm)  was
observed  with  Trichoderma treatment  which  was
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statistically similar to those of T3  and T4 treatments. The
lowest  panicle  length  (21.29  cm)  was  recorded  from
control  treatment.  There  was  no  significance  difference
among different  Trichoderma and fungicide treatments in
case  of  number  of  filled  grain  panicle-1 but  the  lowest
number  of  filled grain  panicle-1 (80.22)  was  found with

control treatment (T5). Grain yield, straw yield and harvest
index were  significantly influenced  by  Trichoderma and
fungicide  treatments  but  1000-grain  weight  was  not
affected by  Trichoderma and fungicide treatments (Table
4).  

Table 3. Effect of Trichoderma and fungicide on the yield and yield components of dry    direct seeded Boro rice

Trichoderma and fungicide Plant height (cm) No. of panicle m-2 Panicle length (cm) No.of filled grain panicle-1

T1 101.73 318a 23.76a 99.22a
T2 100.7 301b 22.03b 96.56a
T3 98.31 306ab 23.30a 95.11a
T4 100.16 314ab 23.63a 92.67a
T5 99.74 285c 21.29b 80.22b

x
S 0.9687 4.398 0.3612 2.231

CV % 2.90 3.37 4.75 7.22
LS NS ** ** **

Table 4. Effect of Trichoderma and fungicide on the yield and yield components of dry direct seeded Boro rice in 2012

Trichoderma and fungicide 1000 grain weight (g) Grain yield (t ha-1) Straw yield (t ha-1) Harvest index (%)
T1 22.26 6.64a 7.80a 45.95ab
T2 22.04 6.36b 7.72a 45.12bc
T3 22.30 6.38b 7.47b 46.05a
T4 22.21 6.35b 7.58ab 45.53ab
T5 21.92 5.32c 6.45c 44.89c

x
S 0.1581 0.0658 0.0809 0.2904

CV % 2.14 3.16 3.07 1.91
LS NS ** ** *

In a column, figures having common letter(s) do not differ significantly whereas mean values with dissimilar letter(s) differ significantly as per DMRT.
LS= Level of Significance, CV= Coefficient of Variance, **= Significant at 1% level, *= Significant at 5% level, P 1= Osmo-priming, P2= Hydro-priming,
P3= No priming, T1 = Trichoderma, T2 = Sulfur Fungicide, T3 = Fungicide, T4 = Sulfur fungicide+ Fungicide, T5 = Control treatment

Table 5. Effect of interaction of seed priming, Trichoderma and fungicide on the yield components of dry direct seeded 
Boro rice

Interaction of treatments Plant height (cm) Panicle length (cm)
P1T1 107.63 a 24.60 a
P1T2 104.08 ab 21.50 de
P1T3 96.80 de 23.67 ab
P1T4 103.14 ab 24.17 ab
P1T5 101.94 bc 22.83 ab
P2T1 95.17 e 24.67 a
P2T2 102.70 ab 22.42 bc
P2T3 98.67 bc 24.23 ab
P2T4 97.63 cd 23.33 ab
P2T5 102.80 ab 20.27 f
P3T1 102.40 ab 22.00 cd
P3T2 95.31 e 22.17 bc
P3T3 99.47 bc 22.00 cd
P3T4 99.70 bc 23.40 ab
P3T5 94.47 e 20.77 ef

x
S 1.678 0.6256

CV % 2.90 4.75
LS ** *

In a column, figures having common letter(s) do not differ significantly whereas mean values with dissimilar letter(s) differ significantly as per DMRT.
CV= Coefficient of Variance, * = Significant at 5% level, ** = Significant at 1% level, LS= Level of Significance, NS = Not Significant, P 1= Osmo-
priming,  P2= Hydro-priming,  P3= No priming,  T1  =  Trichoderma,  T2  = Sulphur  Fungicide,  T3  = propiconazole  fungicide,  T4  = Sulphur  fungicide+
propiconazole fungicide, T5 = Control treatment  

The highest  grain  yield  (6.64  t  ha-1)  was  observed  with
Trichoderma treatment  whereas  the  lowest  grain  yield
(5.32  t  ha-1)  was  observed  with  control  treatment  (T5).
Straw yield was the highest (7.80 t ha-1) with Trichoderma
treatment, which was statistically similar to those of sulfur
fungicide  (T2)  and  sulfur  fungicide  +  propiconazole
fungicide  treatment  (T4).  While  the  lowest  straw  yield

(6.45 t ha-1) was observed with control treatment (T5). The
highest  harvest  index  (46.05  %)  was  found  with
propiconazole fungicide treatment, which was statistically
similar  to  those  of  Trichoderma  and sulfur  fungicide  +
propiconazole  fungicide  treatment.  The  lowest  harvest
index (44.89 %) was  found with control  treatment  (T5).
Plant  height  and  panicle  length  were  significantly
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enhanced  by  interaction  of  treatments  but  other  yield
components  were  not  affected  by  the  interaction  of
treatments Table 5). In the present study it was observed
that  Trichoderma seed  treatment  increased  yield  by
increasing the yield components in dry direct seeded Boro
rice.  Islam  (2009)  and  Hossain  (2011)  stated  the  same
results that  Trichoderma increased grain and straw yield.
So, seed treatment with Trichoderma can increase yield of
dry direct seeded Boro rice.
Omso-priming  treatment  increased  yield  of  dry  direct
seeded Boro rice. Trichoderma seed treatment also helped
in  increasing  yield  of  dry  direct  seeded  Boro  rice.
Therefore, Harvesting of higher yield in dry direct seeded
Boro rice could be possible by osmo-priming of seed with
3%  ZnSO4  solution  followed  by  seed  treatment  with
Trichoderma inoculum.
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