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Abstract: The experiment was carried out at Horticulture Farm, Bangladesh Agricultural University, Mymensingh during rabi season
of 2010-2011. Different levels of micronutrients viz. N124 P52 K120 S3.6 (T1), N124 P52 K120 S3.6 Z3 (T2), N124 P52 K120 S3.6 Z3 B2 (T3), N124 P52 K120 S3.6

Z3 B2 Cu2 (T4), N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2 (T5), N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2 Mn3 (T6) and N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2 Mn3 Fe2 (T7) were
used to determine their response on yield and quality of carrot seed.  Remarkable variations were observed due to different levels of
micronutrients on plant height, number of primary and secondary umbels, seed yield plant-1 and ha-1, 1000-seed weight, seed germination
per cent and seed vigour  index.  Among the treatments,  T5 were the best to influence the yield and quality contributing traits.  The
micronutrients level N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2 gave the highest seed yield (1299.58 kg ha-1) and quality of seed (germination 86.63%
and seed vigour index 12.71) which was followed by 1274.49 kg ha-1 seed yield from micronutrients level of N124 P52 K120 S3.6 Z3 B2 Cu2.
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Introduction
Carrot is one of the top-ten most economically important
vegetable  crops  in  the  world,  in  terms  of  both  area  of
production  and  market  value  (Simon,  2000;  Fontes  and
Vilela,  2003).  Carrot  root  is  an  excellent  source  of
carotene  (8285  μg  /100  g  fresh  weight)  a  precursor  of
vitamin A.  It plays a vital role to protect the blindness of
children providing vitamin A. The total global market of
the  more  widely  traded  carrot  seed  has  been  value
estimated $100 million (Simon, 2000). There is no actual
statistics  about the annual  requirement  of  carrot  seed  in
Bangladesh.  In 2011, different seed companies sold 5008
kg of seeds all  over  the country, market  price of  which
stands  2  crores  taka  and  all  of  its  was  imported  seeds
(Anonymous,  2012).  For  successful  carrot  seed
production, proper fertilizer management particularly the
micronutrients  which  are  deficient  in  the  soil  are  very
essential for good harvest of the seed. Intensive cropping
with HYV coupled with unbalanced use of NPK-fertilizers
has resulted in deterioration of soil fertility and emergence
of micronutrient deficiency.  Recently, the deficiencies of
B, Zn and Mo have been reported on some soils and crops
(Jahiruddin  et al.,  1992). Adequate supply of macro and
micro nutrients is essential for maximizing the seed yield
of  carrot  (Mitra  et  al.,  1990).  However,  there  is  no
sufficient information regarding boron, zinc, molybdenum
and  other  micronutrients  requirement  for  carrot  seed
production in the country. Therefore, the investigation was
carried out to find out the response and proper doses of
different micronutrients to maximize the yield and quality
of carrot seed.    

Materials and Methods
The  experiment  was  carried  out  during  rabi  season  of
2010-2011 with a view to studying the effect of different
levels of micronutrients. The single factor field experiment
was laid out in the randomized complete block design with
three  replications.  Eight  levels  of  the  following
micronutrients consisting of (BARC, 2005) i) T0 = Control
(No fertilizers)  ii)  T1 = N124  P52  K120  S3.6  kg ha-1  (100%
NPKS) iii) T2 = N124 P52 K120 S3.6 Z3 kg ha-1  iv) T3 = N124 P52

K120  S3.6  Z3B2  kg ha-1  v) T4 = N124  P52  K120  S3.6  Z3  B2  Cu2 kg
ha-1  vi) T5 = N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2 kg ha-1 vii) T6 =
N124 P52 K120 S3.6 Z3 B2Cu2 Mo2 Mn3 kg ha-1  viii) T7 = N124 P52

K120  S3.6  Z3  B2  Cu2  Mo2  Mn3  Fe2 kg  ha-1 were  used.  The
selected land was medium high and the texture of soil was
clay loam. The experimental  plot  was prepared by good
tillage. The entire amounts of fertilizers were mixed with

the soil as per the design of the experimental plot. Urea
and  MoP  were  used  in  the  same  plot  in  three  equal
installments viz, one as basal dose during plot preparation
and another two dose as top dressing at 15 and 40 days
after transplanting of steckling. The seed of carrot variety
Prima  Agroflora  was  collected  from  USDA-Alliums’
project,  BAU,  Mymensingh.  All  intercultural  operations
were  done  as  and  when  needed.  Seeds  were  sown
uniformly in rows on 20 October, 2010. When the plants
were 75-day old, they were transplanted at main field. The
umbels of carrot turned yellow to light gray showing the
sign of drying and were ready for harvesting. Data were
recorded  on  plant  growth  and  flowering  behavior,  yield
and quality contributing traits of carrot from five randomly
selected  plants  of  each  plot.  The  collected  data  were
statistically analyzed and the mean differences were tested
using  the  Least  Significant  Difference  test  taking  the
probability level 5% as the minimum unit of significance
(Gomez and Gomez, 1984). 

Results and Discussion
Effect of different levels of micronutrients on the yield
and quality of carrot seed:  The plant height had highly
significant  difference  among  the  different  treatments  of
micronutrients  (Table  1).  The tallest  (168.29  cm) plants
were obtained from T5 (N124  P52  K120  S3.6  Z3  B2  Cu2  Mo2 kg
ha-1) which was statistically identical with T4 (N124 P52 K120

S3.6 Z3 B2 Cu2 kg ha-1) and T6 (N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2

Mn3 kg  ha-1).  Height  of  plant  increased  from  T0 (No
fertilizers apply) to T5 (N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2 kg ha-

1) days after transplanting and then decline up to T7 (N124

P52  K120  S3.6  Z3  B2  Cu2  Mo2  Mn3  Fe2 kg ha-1).  The lowest
height  of  plant  (95.67  cm)  was  found  in  control.  The
shortest (56.57 days) days to 50% flowering was observed
from the treatment of T5 (N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2 kg
ha-1), while  the  longest  (61.79  days)  days  was  recorded
from control.
The shortest  days  required  from 50% flowering to  50%
fruit set (11.83 days) was recorded from T5 (N124  P52  K120

S3.6 Z3 B2 Cu2 Mo2 kg ha-1), which was statistically identical
to that produced from the treatments T4 (N124 P52 K120 S3.6 Z3

B2  Cu2 kg ha-1) and T6 (N124  P52  K120  S3.6  Z3  B2  Cu2  Mo2  Mn3

kg  ha-1);  whereas,  the  longest  days  (15.07  days)  was
recorded in control. It  is clear from the Table 1 that the
number of primary umbels per plant (10.52) was recorded
from T5 which was closely followed by T4 (10.19) and T6
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(10.51).  On the contrary,  the lowest  number  of  primary
umbels per plant (4.97) was observed from control.

Table 1. Effect of different levels of micronutrients on growth, yield components and quality of carrot seed 

Treatments
Plant height at
harvest (cm)

Days to 50%
flowering

Days required
flower to fruit set

No. of primary
umbels plant-1

No. of secondary
umbels plant-1

Seed yield primary
umbels plant-1 (g)

T0 95.67 59.08 15.07 4.97 7.48 3.11
T1 122.49 59.52 14.49 7.64 11.64 3.86
T2 133.44 58.21 14.44 8.41 12.38 4.13
T3 146.26 61.79 13.04 9.29 15.16 4.87
T4 166.56 60.99 12.13 10.19 16.09 5.11
T5 168.29 56.57 11.83 10.52 16.96 5.34
T6 156.92 57.15 12.53 10.51 15.85 4.97
T7 150.37 56.93 13.89 9.37 14.56 4.59
LSD 5% 15.71 - 1.952 2.156 1.820 1.248
LSD 1% 21.32 - - 2.926 2.470 -
F-test ** NS * ** ** *
CV (%) 6.53 7.06 8.60 14.40 7.83 16.44

Table 1. Continued 

Treatments
Seed yield secondary

umbels plant-1 (g)
Seed yield
plant-1 (g)

Seed yield
plot-1 (g)

1000-seed
weight (g)

Seed germination
(%)

Seed vigour
index

T0 2.18 5.19 78.30 0.95 74.28 9.63
T1 2.66 6.69 96.69 1.02 76.96 10.44
T2 2.96 7.13 113.01 1.07 78.53 10.43
T3 3.36 7.92 115.30 1.21 79.93 11.79
T4 3.65 8.78 127.40 1.42 85.04 12.57
T5 4.21 8.99 129.91 1.47 86.63 12.71
T6 3.29 8.32 126.01 1.35 82.58 12.10
T7 3.08 7.32 114.04 1.19 80.13 11.69
LSD 5% 0.969 0.886 16.32 0.199 7.090 1.127
LSD 1% - 1.202 22.14 0.271 - 1.529
F-test * ** ** ** * **
CV (%) 18.06 6.95 8.58 9.73 5.21 5.84

T0 = Control (No fertilizers), T1 = N124 P52 K120 S3.6  kg ha-1  (100% NPKS), T2 = N124 P52 K120 S3.6 Z3  kg ha-1, T3 = N124 P52 K120 S3.6 Z3 B2  kg ha-

1 , T4 = N124 P52 K120 S3.6 Z3 B2 Cu2  kg ha-1, T5 = N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2  kg ha-1, T6 = N124 P52 K120 S3.6 Z3 B2 Cu2 Mo2 Mn3  kg ha-1, T7 =
N124  P52  K120  S3.6  Z3  B2  Cu2  Mo2  Mn3  Fe2 kg ha-1,  * = Significant at 5% level, ** =  Significant at 1% level, NS = Not significant, CV =
Coefficient of variation  

The highest number of secondary umbels per plant (16.96)
was obtained from the treatment T5, which was statistically
similar to T4 and T6. The lowest number of primary umbels
per plant (7.48) was observed from the control. The seed
yield in primary umbels per plant ranged from 3.11 g to
5.34 g. T5 gave maximum (5.54 g) seed yield in primary
umbels per plant, which was identical to the treatment T4

(N124P52K120S3.6Z3B2Cu2 kg  ha-1).  On  the  other  hand,  the
minimum seed yield in primary umbels per plant (3.11 g)
was  found  in  the  control.  Individual  seed  yield  in
secondary umbels per plant was recorded maximum (4.21
g) from the treatment T5 whereas, the lowest seed yield in
secondary umbels (2.18 g) was observed in control. The
pattern of seed yield in secondary umbels per plant was
observed as T5>T4>T6>T3>T7>T2>T1>T0.
Data in Table 1 put forwarded that seed yield plant -1 was
highly significantly prejudiced by the different treatments
of micronutrients. The pattern of higher seed yield plant-1

was observed  as  T5>T4>T6.  Considerably,  the  maximum
seed  yield  plant-1 (8.99  g)  was  observed  in  T5 and  the
minimum  seed  yield  plant-1 (5.19  g)  was  produced  in
plants grown with control. The seed yield plot-1 (g plot-1)
showed highly significant difference by the application of
different  treatments  of  micronutrients.  The highest  yield

plot-1 (129.91  g)  was  recorded  from  T5,  which  was
statistically identical to T4 and T6. Significantly, the lowest
yield  plot-1 (78.30  g)  was  recorded  in  control.  No
significant  differences  were  observed  among  the
treatments of T5, T6 and T4.  The seed yield ha-1 of carrot
showed  exactly  similar  pattern  of  variations  among  the
different  production  systems as  yield  plot-1.  The  highest
yield  (1299.58  kg  ha-1)  was  recorded  from  T5

(N124P52K120S3.6Z3B2Cu2Mo2 kg  ha-1)  followed  by  T4

(1274.49 kg ha-1),  and T6 (1260.58 kg ha-1).  The lowest
yield 750.37 kg ha-1 was observed from control (Fig.  1).
The highest  weight  of  1000 seeds (1.47 g)  was recorded
from the treatment T5 followed by T4 (1.42 g) and T6 (1.35 g)
and  the  lowest  (0.95  g)  was  found  in  control.  The
germination per cent ranged from 74.28% to 86.63%. T5

gave  the  maximum  (86.63%)  germination  which  was
identical to the treatment T4 and T6. On the other hand, the
minimum  germination  (74.28%)  was  found  in  control
treatment (T0). It is found from the Table 1 that the vigour
index of seeds (12.71) was recorded from T5, which was
closely  followed  by  T4  (12.57)  and  T6 (12.10).  On  the
contrary,  the  lowest  vigour  index  of  seeds  (9.63)  was
observed from the control.
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Correlation  Matrix:  Correlation  studies  were  made  in
order to find out the relationships among yield and quality
contributing traits. From the correlation matrix (Table 2) it
would be clear that most of all the studied parameters were

significantly  associated  among  themselves.  It  was
observed  that  plant  height  showed  significant positive
correlations  with  the  number  of  primary  and  secondary
umbels  plant-1,  seed  yield  in  primary  and  secondary
umbels  plant-1,  seed  yield  plant-1  and  plot-1,  1000-seed
weight and germination per cent of carrot seed. Regarding
correlation between seed yield  plant-1 and plot-1,  it  gave
highly significant and positive correlation; that means with
increasing of yield plant-1 increasing yield plot-1. The results
also revealed that the yield and quality contributing traits
viz,  plant  height,  number  of  primary  and  secondary
umbels  plant-1,  seed  yield  in  primary  and  secondary
umbels  plant-1,  seed  yield  plant-1 and  plot,  1000-seed
weight  and  germination  %  had  affirmative  associations
with the seed yield and quality. 

Table 2. Correlation coefficient among yield and quality contributing characters in carrot seed

Characters 1 2 3 4 5 6 7 8 9 10
1. Plant height (cm) -
2. Days to 50% flowering -0.085 -
3. No. of primary umbels 
plant-1 0.806** -0.080 -

4. No. of secondary 
umbels plant-1 0.857** -0.140 0.844** -

5. Seed yield in primary 
umbels plant-1(g)

0.810** 0.041 0.544** 0.699** -

6. Seed yield in secondary
umbels plant-1 0.676** 0.036 0.450* 0.626** 0.626** -

7. Seed yield plant-1 (g) 0.831** -0.079 0.847** 0.889** 0.751** 0.645** -
8. 1000-seed weight (g) 0.733** -0.074 0.851** 0.784** 0.601** 0.561** 0.900** -
9. Germination % 0.636** -0.089 0.778** 0.798** 0.414* 0.469* 0.756** 0.381 -
10. Seed yield plot-1 (g) 0.821** -0.225 0.726** 0.647** 0.571** 0.692** 0.724** 0.695** 0.381 -

*, ** indicates significant at 5 and 1% levels of probability, respectively 

Table 3. Path coefficients of different yield and quality contributing characters on seed yield per plot in carrot

Characters 1 2 3 4 5 6 7 8 9 10
1. Plant height at harvest (cm) .915 .020 .031 -.679 -.077 .226 -.300 .496 .189 .821
2. Days to 50% flowering -.078 -.239 -.003 .110 -.004 .012 .029 -.050 -.003 -.225
3. No. of primary umbels plant-1 .738 .019 .038 -.669 -.052 .150 -.306 .576 .231 .726
4. No. of secondary umbels plant-1 .784 .003 .030 -.792 -.067 .209 -.321 .530 .237 .647
5. Seed yield in primary umbels plant-1 (g) .741 -.009 .021 -.554 -.095 .209 -.271 .407 .123 .571
6. Seed yield in secondary umbels plant-1 (g) .619 -.009 .017 -.496 -.059 .334 -.233 .379 .139 .692
7. Seed yield plant-1 (g) .760 .019 .032 -.704 -.071 .216 -.361 .609 .225 .724
8. 1000-seed weight (g) .671 .018 .038 -.621 -.057 .188 -.325 .677 .113 .695
9. Germination % .582 .022 .029 -.632 -.039 .157 -.273 .258 .297 .381

(Residual effect, R = 0.033) The bold and diagonal figures are the direct effects and those off-diagonals are indirect effects of yield

Path  coefficient analysis:  Yield  is  a  complex  character
influenced  by  many  components  and  contributing  traits
both  in  positive  and  negative  directions.  The  complex
relationship between yield and it contributing characters is
simplified  by  analysis  of  path  coefficients.  The  path
coefficient  analysis  was  performed  using  simple
correlation to determine direct and indirect influences of
different yield contributing characters on seed yield and it
was presented in the Table 3. From the table, it  appears
that  number  of  primary  umbels  plant-1,  seed  yield  in
secondary umbels plant-1 and germination % contributed to
seed  yield  and  quality  directly  in  positive  directions.
Among them plant height contributed the maximum effect
on seed yield plot-1.  Correlation of 1000-seed weight with
seed  yield  plot-1 was  also  high  and  significant.  The

character  seed  yield  in  secondary  umbels  plant-1 and
germination  %  had  also  considerable  high  positive  and
direct effect on seed yield plot-1. In addition, plant height
influenced  seed  yield  indirectly  via  number  of  primary
umbels plant-1.  Again,  number of primary umbels plant-1

was influenced seed yield indirectly via plant height. On
the  other  hand,  days  to  50%  flowering,  number  of
secondary  umbels  plant-1,  seed  yield  in  primary  umbels
plant-1 and  seed  yield  plant-1 exhibited  negative  direct
effects on the seed yield.
This information and results of the present study indicate
that plant height, seed yield in secondary umbels plant-1,
1000-seed  weight  and  germination  %  were  the  most
important characters that contributed directly to seed yield
and quality  in  plot.  Out  of  them,  plant  height  and  seed
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yield in secondary umbels plant-1 are the yield components
and  1000-seed  weight  and  germination  %  are  the
important quality contributing traits to seed yield in carrot.
Selection for these characters would give better response
to seed yield in carrot. 

Discussion
From the results it was revealed that the yield and quality
of  carrot  seed  showed  increasing  trend  due  to  the
application of Zn, B, Cu and Mo micronutrients. The yield
was not positively responded by the extra dose of others
micronutrients.  The  treatment  N124P52K120S3.6Z3B2Cu2Mo2

kg ha-1 gave the highest results in case of all the mentioned
parameters.  So,  it  was  concluded  that  the  soil  of  this
region already deficit of Zn, B, Cu and Mo micronutrients
and should be apply appropriate dose for better yield and
quality  of  carrot  seed.  Proper  fertilizer  management
particularly the micronutrients which are deficient  in the
soil  are  very  essential  for  good  harvest  of  crop.  It  is
possibly  due  to  fulfill  all  the  sufficient  requirement  of
nutrient  especially  some  micronutrients  in  fertilizer
combination  of  N124P52K120S3.6Z3B2Cu2Mo2 kg  ha-1

treatment  properly. So, all  the growth,  yield and quality
parameters became the highest. Mitra et al. (1990) opined

that  adequate  supply  of  macro  and  micro  nutrients  is
essential for maximizing the seed yield of carrot.
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