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Abstract: An experiment  was  conducted at  the USDA Allium-Carrot  Project  Field Laboratory  of  Horticulture  Farm,  Bangladesh
Agricultural University, Mymensingh, during November 2013 to November 2014 to investigate the effect of planting dates on yield and
quality of seeds of eleven accessions of carrot. The two factor experiment consisted of two steckling planting dates viz., 01 February and
14 February; and eleven carrot accession viz., Accession-1 (Brassilia Agroflora, BA), Accession-2 (Prima Agroflora, PA), Accession-3
(Uberlandica), Accession-4 (Brasilica), Accession-5 (J-1 carrot Japan), Accession-6 (J-2 carrot Japan), Accession-7 (J-3 carrot Japan),
Accession-8 (J-4 carrot Japan), Accession-9 (J-5 carrot Japan), Accession-10 (J-6 carrot Japan), Accession-11 (Shinduri OP) was laid out
in randomized complete block design with three replications. The results revealed that seed yield and most of the yield contributing
characters significantly influenced by the treatment of the experiment under study. Results showed that the February 01 planting gave the
higher seed yield (18.50g/plant and 925.16kg/ha) and the lower (17.69g/plant and 884.61kg/ha) yield from February 14 planting. All the
parameters under study for the yield and quality of carrot seed is influenced significantly by accession too. The seed yield/plant and per
hectare were the highest (34.06g and 1703.13 kg) in the Accession-2 and the lowest seed yields (10.21g/plant and 510.63kg/ha) were
found in the Accession-7. Accession and planting dates exerted statistically highly significant interaction and combined effects on the
seed yield per hectare. The highest seed yield (1938.00 kg) was obtained from the combination of AC2T1 (Accession-2 and First planting
date, 01 February). The lowest seed yield (562.50 kg) was recorded from AC 7T2 (Accession-7 and second planting date, 14 February)
treatment combination.  
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Introduction
Time  of  planting  is  an  important  factor  for  the  quality
carrot  seed  production  (Srivastava  et  al.,  1976).  The
proper  planting  time  depends  on  the  existing  cropping
pattern and prevailing environment. It is the key factor for
successful carrot seed production. Carrot is a biennial crop
and  its  seed  production  is  greatly  influenced  by
temperature  (Bose  and  Som 1986).  It  requires  adequate
periods of cool temperature (vernalization) for flowering
and  seed  production.  Carrots  should  have  sufficient
vegetative growth prior to cool temperature  exposure as
vernalization successfully induces flower formation. Early
planting  causes  winter  killing  or  late  season  pest
infestations.  Planting  late  resulted  in  a  lack  of
vernalization,  this  limits  flowering  and  consequently
reduces seed yield.  Growers  tend to manipulate planting
time  in  order  to  obtain  better  growth,  more  flower
formation and finally higher production of quality seed.
Accession  is  an  another  important  factor  for  seed
production.  In  Bangladesh  there  is  no  recommended
variety of carrot. Most of the seed companies of the world
produce carrot seeds to suit their own climatic conditions
and  if  the  seeds  are  used  without  adaptability  test,  the
growers may face economic losses. In this case,  varietal
selection plays an important role in carrot seed production.
There is a vast scope for increasing the yield of carrot per
hectare by using seeds of high yielding variety/varieties.
Many countries have developed good quality high yielding
varieties  even through introduction.  Availability  of  good
germplasm is a prerequisite for carrying out a successful
program  of  seed  production.  Commercial  production  of
carrot seed will be possible if genotypes capable of seed
production and at the same time good quality are found
out.  Hasan (2011)  conducted few experiments with these
varieties  and  obtained  promising  result.  With  the  above
perspective,  the  present  experiment  was  undertaken  to
investigate the effect of planting dates on yield and quality
of seeds of eleven accessions of carrot with a view to find
out  the  optimum  planting  dates  for  quality  carrot  seed
production and suitable accession  for  maximizing carrot
seed production.

Materials and Methods
The present  research work  was conducted at  the USDA
Allium-Carrot  Project  Field  Laboratory  of  Horticulture
Farm,  Bangladesh  Agricultural  University,  Mymensingh,
during November 2013 to November 2014 to investigate
the effect of planting dates on yield and quality of seeds of
eleven  accessions  of  carrot.  The  two  factor  experiment
consisted  two  planting  dates  viz.,  01  February  and  14
February;  and  eleven  carrot  accession  viz.,  Accession-1
(Brassilia Agroflora,  BA), Accession-2 (Prima Agroflora,
PA), Accession-3 (Uberlandica), Accession-4 (Brasilica),
Accession-5  (J-1  carrot  Japan),  Accession-6  (J-2  carrot
Japan),  Accession-7 (J-3 carrot  Japan),  Accession-8 (J-4
carrot  Japan), Accession-9 (J-5 carrot Japan), Accession-
10  (J-6  carrot  Japan),  Accession-11 (Shinduri  OP).  The
experiment  was  laid  out  in  randomized  complete  block
design with three replications. Each block was divided into
forty four unit plots each measuring 1.0 m × 1.0 m. The
block to block and plot to plot distances were 1 m and 50
cm respectively. In each block 44 treatments were placed
randomly.  Thus  there  were  132  (44×3)  unit  plots
altogether in the experiment.  Manure and fertilizer doses
was  applied  to  the  selected  land  to  raise  the  carrot
stecklings at the rate of Cow Dung 10 tonnes/ha, Urea 100
Kg/ha, TSP 105 Kg/ha, MoP 175 Kg/ha. The total quantity
of cowdung was applied during land preparation. Half of
the recommended quantity of urea, total quantity of TSP
and half of MoP were applied as top dressing after 30 days
and the remaining halves of urea and MoP after 45 days of
seed sowing. The seeds were soaked in water for 24 hours
and the soaked seeds were sown uniformly in the finally
prepared  land at  30  cm apart  on  07  November,  and  22
November, 2013 in rows and covered with loose soil to
help  the  quick  germination  of  seeds.  Seed  germination
occurred  within  7  days  and  excess  plants  were  thinned
twice  at  15  and  30  days  after  seed  sowing.  When  the
plants  were  83  days  old,  the  roots  were  uprooted,
transplanted  after  pruning  (50%).  Carefully  uprooted
plants were pruned as per required extent (1/2 root) of the
treatment.  Prior to transplanting, the cut  stecklings were
kept in the solution of Dithane M-45 @ 2 g per litre of
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water for 5 minutes to prevent fungal infestation at the cut
surface.  The  prepared  stecklings  of  carrot  were
transplanted on 01 and 14 February, 2014. All intercultural
operation  were  done  as  and  when  need.  Mature  seed
umbels  were  harvested  at  different  dates  by  picking
according  to  maturity  of  umbel  in  different  treatments.
Harvesting started from 02 May and continued up to 06
June, 2014. Primary and secondary umbels of each plant
were  harvested  separately  for  each  treatment.  After
harvesting the umbels were dried properly under the sun.
Seeds were collected from primary and secondary umbels
of each plant under different treatments by hand rubbing.
Five sample plants were selected randomly from each unit
plot and data were recorded on individual plant basis from
the  selected  plants.  The  data  collected  from  the
experimental plots were statistically analyzed. The mean
values of all treatments were calculated and the analysis of
variance for most of the characters was accomplished by F
variance  test.  The  significance  of  difference  among  the
treatment  means  was  evaluated  by  least  significant
difference (LSD) test at 5% and 1% levels of probability
(Gomez and Gomez, 1984).

Results and Discussion 
Effect  of  planting dates:  Planting dates  had significant
influence on almost all the parameters under study for the
yield and quality of carrot. The higher plant height at 100
days  (80.13  cm)  was  obtained  from  the  01  February
planting, whereas  the lower (77.22 cm) was found from
the  14  February  planting.  Climatic  components  such  as
temperature  and  sunlight  presumably  enhanced
meristematic cell elongation and cell division of the plant

and  eventually  increased  plant  height.  The  maximum
number of primary umbels (6.41) and secondary umbels
(10.00) were found in early planting 01 February while it
was the minimum (6.35) and (6.78) from the late planting
of  14  February.  This  result  agrees  with  Elballa  and
Cantliffe (1996), who reported that the number of primary
umbels decreased with the increasing temperature in late
planting.  The  maximum  duration  required  to  50%
flowering  (154.23  days)  and  for  50%  fruit  set  (163.88
days) were observed in late planting 14 February (146.50
days  and  156.16  days  respectively)  in early panting 01
February.  The  maximum  diameter  of  primary  and
secondary umbels (7.74 and 5.80) was found in plants that
planted on 01 February and the minimum diameter (7.53
and 5.21) was observed from 14 February planting.  The
higher seed yield in primary and secondary umbels (8.86 g
and 9.64 g) were obtained from early planting 01 February
and the lower seed yield in primary umbel (8.65 g) and
secondary umbel (9.24 g) were obtained from late planting
14 February. Thus, the higher seed yield/plant (18.50 g),
and  seed  yield  /ha  (925.16  kg)  were  found  in  early
planting 01 February (Table 1) while the lower were found
in  late  planting  14  February  on  all  the  mentioned
parameters. This result is in agreement with the findings of
Baljit and Malik (1986).  Cool temperature is required for
growth of carrot plant. The reasons of higher yield may be
attributed to favourable temperature that prevailed during
early planting. So from early planting higher seed yield is
obtained.  Msikita  and Mnzava (1988) also reported  that
low  temperature  in  early  planting  enhanced  maximum
seed yield per hectare as earlier planting seemed to obtain
favorable climate for and seed yield.

Table  1.  Effect of planting dates on growth, yield and quality of seeds of carrot

** = Significant at 1% level of probability, T1 =01 February, 2014 planting, T2 =14 February, 2014 planting

Performance  of  different  accession:  Accession  had
significant  influence  on almost  all  the parameters  under
study for the growth, yield and quality of carrot. Among
these accessions, the tallest plant (102.6 cm) was obtained
from Accession-2 and the shortest plant (59.40 cm) was
found from Accession-7.  Plant  depends upon genotypic
variability. To complete 50% flowering Accession-2 took
shortest time (142.75) than other accessions. Accession-7
is  taken  longest  time  (160.00  days).  The  longest  time
(169.72days)  was  required  by  the  Accession-7  and  the
shortest (152.42 days) by Accession-2 (PA) for 50% fruit
set  .The  highest  number  of  primary  umbels  per  plant
(9.03) was found in  Accession-2 and the lowest  (4.03)
was  observed  in  Accession-7.  The  highest  number  of
secondary umbels (13.11) per  plant  was found from the
Accession-2 and the lowest number (6.02) was recorded in
the Accession-7. The diameter of primary umbel showed
significant variation. However, the highest diameter (9.02

cm) was found in the Accession-2 and the lowest diameter
(6.18  cm)  was  in  Accession-7.  The  highest  diameter  of
secondary umbel (7.53 cm) was found in the Accession-2
and the lowest diameter (4.66 cm) was in the Accession-7.
The highest yield of seeds of primary umbel (17.35 g) was
found in Accession-2 and the lowest yield of seeds (4.36
g) was recorded in the Accession-7. The highest seed yield
of  secondary  umbel  (16.71  g)  was  obtained  from  the
Accession-2 and the lowest seed yield (5.85 g) was found
in the Accession-7. Possibly, the seed yield in secondary
umbel accession was increased as the size and number of
secondary umbels in the same accession was higher. The
highest seed yield per plant (34.06 g) was obtained from
the Accession-2 and the lowest seed yield (10.21 g) was
found from the Accession-7. The highest  seed yield  per
plant  from  the  Accession-2  was  probably  due  to  the
production of highest  number of primary and secondary
umbels. The highest  seed yield per hectare (1703.13 kg)

Planting date
Plant
height
 (cm)

No. of
primary

umbel/plant

No. of
secondary 
umbel/plant

Days required
to 50%

flowering

Days for
50% 

fruit set

Diameter of 
primary

umbel(cm)

Diameter
of 

secondary
umbel(cm)

Seed
yield in 
primary 
umbel (g)

Seed yield
in

secondary 
umbel (g)

Yield /
plant
(g)

Yield
(kg/ha)

 T1 80.13 6.41 10.00 146.50 156.16 7.74 5.80 8.86 9.64 18.50 925.16
 T2 77.22 6.35 6.78 154.21 163.88 7.53 5.21 8.45 9.24 17.69 884.61
LSD0.05 0.200 0.102 0.095 0.302 0.283 0.048 0.031 0.049 0.096 0.108 5.410
 LSD0.01 0.265 0.135 0.126 0.400 0.375 0.064 0.041 0.065 0.127 0.143 7.170
 Level of sign. ** ** ** ** ** ** ** ** ** ** **
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was found in the Accession-2 and the lowest  seed yield (510.63  kg)  was  recorded  from  the  Accession-7.  This
result agrees with Mohanty (1998). 

Table 2.  Effect of Accession on growth, yield and Quality of Seeds of Carrot

Accession
Plant
height
 (cm)

No. of
primary 
umbel
/plant

No. of
secondary

umbel
/plant

Days
required to 

50%
flowering

Days
for 50%

fruit set

Diameter of 
primary

umbel(cm)

Diameter of 
secondary
umbel(cm)

Seed yield
in 

primary 
umbel (g)

Seed yield
in

secondary 
yield (g)

Yield
per

plant
(g)

Yield/plot
(kg/ha)

AC1 85.91 7.55 10.29 143.00 152.62 8.89 5.60 9.39 11.49 20.88 1044.00
 AC2 102.64 9.03 13.11 142.75 152.42 9.20 7.53 17.35 16.71 34.06 1703.13
 AC3 70.53 6.65 8.80 155.25 164.94 7.50 4.87 8.08 8.88 16.95 847.50
 AC4 72.17 7.64 6.61 151.00 160.65 7.63 5.44 5.28 6.43 11.70 585.00
 AC5 67.88 5.73 7.25 146.00 155.66 7.13 5.64 8.49 9.45 17.94 896.88
 AC6 85.35 5.00 9.17 148.75 158.32 7.09 5.50 7.07 8.50 15.57 778.63
 AC7 59.40 4.03 6.02 160.00 169.72 6.18 4.66 4.36 5.85 10.21 510.63
 AC8 74.30 5.02 6.27 150.75 160.35 7.63 5.48 6.01 6.78 12.78 639.13
 AC9 77.36 5.75 7.34 153.00 162.64 7.04 5.34 8.61 9.30 17.91 895.38
 AC10 73.84 6.75 6.07 153.50 163.14 7.53 5.23 7.33 7.33 14.65 732.63
 AC11 96.09 7.01 11.33 150.00 159.70 8.19 5.28 13.27 13.15 26.42 1320.88
LSD0.05 0.469 0.238 0.224 0.707 0.664 0.113 0.073 0.115 0.225 0.253 12.683
 LSD0.01 0.621 0.315 0.296 0.937 .880 0.149 0.097 0.153 0.298 0.335 16.798
 Level of sign. ** ** ** ** ** ** ** ** ** ** **

** = Significant at 1% level of probability

Table 3.  Combined effect of planting dates and accession on growth, yield and Quality of Seeds of Carrot

Planting 
date x 
Accession

Plant
height
(cm)

No. of
primary

umbel/plant

No. of
secondary

umbel/plant

Days required
to 50%

flowering

Days
for 50%
fruit set

Diameter
of primary
umbel(cm)

Diameter of
secondary
umbel(cm)

Seed yield
in primary
umbel (g)

Seed yield
in secondary

yield (g)

Yield per
plant (g)

Yield/plo
t (kg/ha)

T1AC1 93.75 8.05 13.42 142.00 151.65 8.95 4.90 11.50 11.83 23.33 1166.25
 T1AC2 105.37 9.40 15.65 142.50 152.20 9.45 7.40 19.71 19.06 38.76 1938.00
 T1AC3 77.95 5.25 11.00 155.00 164.70 7.75 4.87 8.00 9.15 17.15 857.50
 T1AC4 70.30 7.75 6.50 146.50 156.16 7.50 6.05 4.55 6.10 10.65 532.50
 T1AC5 66.62 6.50 8.00 144.50 154.15 7.00 6.40 8.43 9.25 17.68 883.75
 T1AC6 84.80 5.00 12.83 145.50 155.00 6.68 6.20 6.70 8.25 14.95 747.25
 T1AC7 60.65 4.50 6.54 155.50 165.25 6.60 4.63 3.78 5.40 9.18 458.75
 T1AC8 75.25 5.50 7.04 144.00 153.64 7.45 6.15 5.66 6.30 11.96 597.75
 T1AC9 76.55 6.00 8.18 146.50 156.14 8.05 5.80 9.47 10.00 19.47 973.25
 T1AC10 69.33 6.50 6.63 144.50 154.15 7.45 5.60 6.81 6.65 13.46 672.75
 T1AC11 100.90 6.00 14.17 145.00 154.67 8.26 5.80 12.89 14.10 26.98 1349.00
T2AC1 78.07 7.05 7.17 144.00 153.59 8.83 6.30 7.28 11.16 18.44 921.75
 T2AC2 99.92 8.65 10.58 143.00 152.64 8.95 7.65 15.00 14.37 29.37 1468.25
 T2AC3 63.10 8.06 6.60 155.50 165.18 7.25 4.88 8.15 8.60 16.75 837.50
 T2AC4 74.03 7.53 6.72 155.50 165.15 7.75 4.83 6.00 6.75 12.75 637.50
 T2AC5 69.13 4.97 6.50 147.50 157.16 7.25 4.88 8.55 9.65 18.20 910.00
 T2AC6 85.90 5.00 5.50 152.00 161.65 7.50 4.80 7.45 8.75 16.20 810.00
 T2AC7 58.15 3.55 5.50 164.50 174.19 5.75 4.70 4.95 6.30 11.25 562.50
 T2AC8 73.35 4.53 5.50 157.50 167.06 7.80 4.81 6.36 7.25 13.61 680.50
 T2AC9 78.17 5.50 6.50 159.50 169.15 6.03 4.88 7.75 8.60 16.35 817.50
 T2AC10 78.35 7.00 5.50 162.50 172.12 7.60 4.85 7.85 8.00 15.85 792.50
 T2AC11 91.28 8.02 8.50 155.00 164.74 8.13 4.75 13.65 12.21 25.86 1292.75
LSD0.05 0.663 0.337 0.316 1.000 0.940 0.159 0.103 0.163 0.318 0.358 17.937
 LSD0.01 0.879 0.446 0.419 1.325 1.25 0.211 0.137 0.216 0.422 0.474 23.761
 Level of sig ** ** ** ** ** ** ** ** ** ** **

Combined  effect  of  planting  date  and  accession:
Combined  effect  of  accession  and  planting  dates  was
found  to  be  significant  in  respect  of  plant  height.  The
maximum plant  height  (105.37  cm)  was  recorded  from
AC2T1 (Accession-2 and First planting time 01 February)
treatment  combination  and  the  minimum  plant  height
(58.15  cm) was  observed  from  AC7T2  (Accession-7 and
second  planting  time  14  February)  combination.  The
longest  time  (164.50  days)  was  observed  from  the
treatment  combination  of  AC7T2 (Accession-7  and  late
planting time  14 February) and the shortest time (142.50
days)  was  recorded  from AC2T1 (Accession-2  and  First
planting  time  01  February)  combination.  The  longest
period  (174.19  days)  was  recorded  from  the  treatment
combination AC7T2 (Accession-7 and late planting time 14
February)  the  shortest  time (152.20  days)  was  recorded

from  AC2T1  (Accession-2  and  First  planting  time  01
February)  combination.  The  highest  number  of  primary
umbels  (9.40)  per  plant  was  found  from  the  treatment
combination  of  AC2T1 (Accession-2  and  First  planting
time  01  February)  and  the  lowest  number  (3.55)  was
obtained  from  AC7T2 (Accession-7  and  second  planting
time 14 February) combination. The highest primary umbel
diameter  (9.45  cm)  was  observed  from  the  treatment
combination of AC2T1 (Accession-2 and First planting time
01 February and the lowest diameter (5.75 cm) was found
from the AC7T2 (Accession-7 and second planting time 14
February)  combination.  The  highest  secondary  umbel
diameter(7.40  cm)  was  found  from  the  treatment
combination ofAC2T1 (Accession-2 and First planting time
01 February. On the other hand lowest diameter (4.70 cm)
was found from AC7T2 (Accession-7 and second planting
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time  14  February)  treatment  combination.  The  highest
yield of primary umbel (19.17g) was recorded  from the
treatment  combination  of  AC2T1 (Accession-2  and  First
planting time 01 February and the lowest  yield (4.95 g)
was observed from the combination of AC7T2 (Accession-
7 and second planting time 14 February).The highest seed
yield (19.06 g)  of secondary umbel was found from the
treatment  combination  of  AC2T1 (Accession-2  and  First
planting time 01 February)  and the lowest yield (6.30 g)
was obtained from the combination of AC7T2 (Accession-7
and second planting time 14 February.  The highest  seed
yield (38.76 g) per plant was obtained from the treatment
combination  of  AC2T1 (Accession-2  and  First  planting
time 01  February.  The lowest  seed  yield  (11.25  g)  was
recorded  from  AC7T2 (Accession-7  and  second  planting
time 14 February) combination. The highest yield of seeds
(193.80  g)  per  plot  was  obtained  from  the  treatment
combination  of  AC2T1 (Accession-2  and  First  planting
time  01  February).  The  lowest  yield  (56.25  g)  was
observed  from  AC7T2 (Accession-7 and second planting
time  14  February)  treatment  combination.  The  highest
seed  yield  (1938.00  kg)  was  calculated  from  the
combination of AC2T1 (Accession-2 and First planting time
01 February.  The lowest yield (562.50 kg) was recorded
from  AC7T2 (Accession-7  and  second  planting  time  14
February) treatment combination. 
From the present  study it  may be suggested  that  higher
seed  yield  of  carrot  can  be  obtained  from  the  early
planting 01 February with the Accession-2 (PA) under the
climatic  conditions  of  Horticulture  Farm,  Bangladesh
Agricultural  University,  Mymensingh. However,  the
experiment  may be  repeated  in  other  locations to  make
general  recommendation  for  the  successful  yield  and
quality of carrot seed production. 
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