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ABSTRACT

An experiment was conducted at Sher-e-Bangla Agricultural University, Dhaka during Robi season
for determining the effect of micronutrients (Zn, B, and Mn) with different levels of macronutrients
(NPKS fertilizers) on the quality of onion (Allium cepa L.) seed. The experiment was conducted with
four levels of micronutrients viz. M;= ZnoBoMn, kg/ha, M,= Zn,B;Mn, kg/ha, Ms= Zn¢B,Mn; kg/ha
and M= ZngBsMn, kg/ha and three doses of macronutrients viz. F;= Ns;P21K39Sg kg/ha, F,=
N114P42K78S18 kg/ha and Fz =N171Ps3K117S27 kg/ha. Application of micronutrients and different doses
of macronutrients increased plant height and number of leaves per plant at different growth stages,
days required to first bolting, days required to first anthesis, the percentage of seed germination and
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seed vigor index. The highest percent germination of seeds (88.89%) and seed vigor index
(2084.77) were recorded from Mz (ZngB,Mnj3 kg/ha) treatment and the lowest percent germination of
seed (84.44%) and seed vigor index (1724.26) were observed in M; (ZnyBoMngy kg/ha) treatment.
The F, (N114P42K7sS1g kg/ha) treatment produced the highest percent germination of seed (90.67%)
and seed vigor index (2258.20) and F; (Ns7P»:1K39Sg kg/ha) treatment produced lowest (85.25% and
1721.05 respectively). Among the treatment combinations, MsF, (ZngB,Mn3z kg/ha x Ni14P4,K78S1s
kg/ha) produced the highest germination of seed (94.00%) and seed vigor index (2537.33) and M;F;
(ZnoBoMng kg/ha x Ns7P»1K39Sg kg/ha) produced the lowest germination of seed (82.67%) and seed

vigor index (1488.66).

Keywords: Onion seed; micronutrients; macronutrients; fertilizers; Taherpuri.

1. INTRODUCTION

Onion (Allium cepa L. is one of the most
important commercial spice crops of the world
belongs to Amaryllidaceae family. The center of
origin of this crop is western China and the
deserts lying east of the Caspian Sea [1]. The
major onion producing countries of the world are
China, India, USA, Turkey, Japan, Spain, Brazil,
Poland and Egypt [2]. Onion production is
highest, regard to production and area, among
the spice crops grown in Bangladesh [3]. It is
grown in almost all the districts of Bangladesh
and its cultivation in commercial scale is found in
the greater districts of Faridpur, Pabna, Rajshahi,
Jessore, Dhaka, Mymensingh, Comilla and
Rangpur [3]. However, seeds are produced by a
limited number of farmers in particular areas of
Faridpur, Natore and Rajshahi districts [4].
Moreover, seeds available in the market are
often very poor in quality in respect of
germination, varietal purity, seed viability etc.
The scarcity of quality seeds of onion in
Bangladesh during growing season is due to
lower production of onion seed in a limited
area. The possible way to increase the quality of
onion seed is through manipulating existing
method of cultivation such as planting geometry,
fertilization, irrigation and other cultural
management practices. According to Mondal and
Choudhury [5], the price of onion seed is directly
proportional to the price of the onion bulb for
growing seed crop.

Many scientists believe that some secondary
elements such as zinc, boron, and manganese
can play a vital role in increasing the yield and
quality of onion seed [6]. Zinc is essential for the
plant enzymes formation; besides, Zn activates
many enzymatic reactions [7]. Additionally, Zn
has an impact on the pollination through pollen
tube formation [8,9]. Zinc has an influence on
basic plant life processes, such as nitrogen
metabolism and uptake of nitrogen and protein
quality; photosynthesis and chlorophyll synthesis,

carbon anhydrase activity; resistance to abiotic
and biotic stresses and protection against
oxidative damage [10,11,12]. Boron is crucial for
cell division, nitrogen and carbohydrate
metabolism, salt absorption and water relation in
the plant, translocation of sugars, starches,
nitrogen and phosphorus and synthesis of amino
acids and proteins [13]. Research shows that
boron had significant effects on germination
percentage and quality of onion seed [14,15].
Manganese (Mn) is important for nitrogen
metabolism and photosynthesis [16]. Maturity
delayed because of the Mn deficiency [17]. Seed
with 0.1% MnSO, solution increased germination
by 36% and field emergence by 27% over
untreated control [18]. Nitrogen (N) application
helps to uptake of nutrient elements from soil
[19]. Phosphorus (P) is an essential factor for
nucleic acid and phospholipids formation,
enzyme activation and production of ADP and
ATP [20]. Potassium (K) helps to increase the
nitrogen uptake [6,21]. Sulphur fertilizer
increases the pungency of onion [22]. At last,
there is a possibility to have positive effects of
micronutrients and macronutrients on seed
quality of onion. Considering the above
circumstances, the present experiment was
designed for determining the appropriate
micronutrients and macronutrients doses and to
investigate the combined effect of micronutrients
and macronutrients for quality seed production of
onion cv. Taherpuri.

2. MATERIALS AND METHODS

The experiment was carried out during robi
season (October to March) of 2013-2014, at
Sher-e-Bangla Agricultural University, Dhaka.
The site was located in the agro-ecological zone
named Madhupur Tract (AEZ NO. 28) of
Bangladesh. The experiment conducted at area
falls under the sub-tropical climate that is
characterized by less rainfall associated with
moderately low temperature during the robi
season (October to March). The land was above




flood level and sufficient sunshine was available
during the experimental period.

The experiment had two factors. Factor-A: four
levels of micronutrients viz. M; = Zn (0 kg/ha) + B
(0 kg/ha) + Mn (0 kg/ha) = ZnyBoMng kg/ha, M, =
Zn (4 kg/ha) + B (1 kg/ha) + Mn (2 kg/ha) =
Zn,B;Mn, kg/ha, M3 = Zn (6 kg/ha) + B(2 kg/ha)
+ Mn (3 kg/ha) = ZngB,Mn; kg/ha, My = Zn (8
kg/ha) + B (3 kg/ha) + Mn (4 kg/ha) = ZngBsMn,
kg/ha and Factor-B: three levels of NPKS
fertilizer viz. F; = N (57 kg/ha) + P (21 kg/ha) + K
(39 kg/ha) + S (9 kg/ha) = N5;P»,K39Sq kg/ha, F, =
N (114 kg/ha) + P (42 kg/ha) +K (78 kg/ha) +S
(18 kg/ha) = N114P42K78818 kg/ha, F3 =N (171
kg/ha) + P (63 kg/ha) + K (117 kg/ha) + S (27
kg/ha) = N171P63K117SZ7 kg/ha Zinc Sulphate
(ZnS0,4.H,0), boric acid (H3BO3), manganese
sulphate (MnSO,4.H,0), urea [CO(NH,),], TSP
[Caz(H,PO4),], MoP (KCI) and gypsum
(Cas0,.2H,0) were used as the sources of zinc,
boron, manganese, nitrogen, phosphorus,
potassium and sulphur respectively. The
recommended doses of NPKS fertilizer for
onion’s seed production are 250 kg Urea, 200 kg
TSP, 150 kg MP and 100 kg Gypsum [23].

The experiment was laid out in a Randomized
Complete Block Design (RCBD) with three
replications. The whole experimental unit was
divided into three blocks, each of which
representing a replication. Each block was
divided into 12 unit plots. In total 36 treatment
combinations were allocated in each of the
three blocks. The size of each unit plot was
1.5 mx1 m. The space between blocks and unit
plot were maintained 50 cm and 50 cm
respectively for proper management. The land
was prepared by three successive ploughings
and cross-ploughings. Each plowing was
followed by laddering to have a desirable fine
tith. All necessary cultural operations and
management practices were employed whenever
needed.

The research work was conducted with the bulb
of onion cv. Taherpuri. Medium bulbs of uniform
size (about 2.5 cm in diameter) were planted in
the unit plot in six rows and there were 10 bulbs
in each row. Sixty bulbs were planted in each
unit plot. The distance between the rows and
between the bulbs in a row was maintained at 25
cm and 10 cm respectively.

Data on plant height (cm), number of leaves per
plant were collected at different growth stage
from ten pre-selected plants of each plot. Data
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were also recorded on days required for first
bolting and days required to the first anthesis.
After harvest, the seeds of each treatment
germinated in the laboratory to determine the
germination percentage.

2.1 Seed Vigor Test

While evaluating the number of normal seedlings
at the time of final count of germination test, the
seedling length of ten randomly selected
seedlings is also measured. Seed vigor index
was calculated by multiplying germination
percentage and seedling length (mm). The seed
lot showing the higher seed vigor index is
considered to be more vigorous [24]. The seed
vigor index was calculated by the following
formula:

Seed vigor index = Germination percentage X
Seedling length (mm)

2.2 Statistical Analysis

The collected data on different parameters were
statistically analyzed following the analysis of
variance (ANOVA) technique using MSTAT-C
computer package program. The differences
between the pair of means were adjusted by
Least Significance Difference (LSD) test taking
the probability level 5% as the maximum unit of
significance [25].

3. RESULTS AND DISCUSSION

3.1 Plant Height

Plant height was recorded from 30 days after
planting (DAP) to 70 DAP at an interval of 10
days. The effect of micronutrients on the plant
height was found to be highly significant at
different days after planting. Plant height
recorded at 60 DAP was the maximum (43.74
cm) from the M (ZngB,Mn; kg/ha) treatment The
minimum plant height (39.94 cm) was found from
the M; (ZnoBoMn, kg/ha) treatment at the same
DAP (Fig. 1). This may be inferred that the
increase in height may be due to the influence
and absorption of nutrients and it might have
played a dominant role in the growth of the plant.
This finding is in agreement with the result of
Howlader et al. [26]. In all micronutrient
treatments, it was observed that the plant height
increased gradually with the advancement of
time reaching a pick at 60 DAP and then it began
to decrease due to senescence and drying up
the tips of the leaves.
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Fig. 1. Effect of micronutrients on plant height at different days after planting
(LSDg s = 1.59, 1.93, 1.45, 1.39 and 1.55 for 30, 40, 50, 60 and 70, respectively)
M1 = ZnoBoMno kg/ha, M2 = ZnsB1Mn2 kg/ha, M3 = ZneB2Mnz kg/ha and M4 = ZngBasMn4 kg/ha

The effect of macronutrients on the plant height
was significant by the application of
macronutrients. The maximum plant height
(46.10 cm) was recorded from F, (N114P4,K78S1g
kg/ha) treatment at 60 DAP and minimum plant
height (39.20 cm) was observed from F;
(N57P21K39Sg kg/ha) treatment at the same DAP
(Fig. 2). Mozumder et al. [27] also observed
similar result by applying NKS fertilizers.
Ghaffoor et al. [28] reported that application of
different levels of NPK fertilizer in onion
significantly improved plant height, leaf length
and number of leaves per plant.

The combined effect of micronutrient and
macronutrients was statistically significant on
plant height at different days of planting except
for 30 DAP and 40 DAP. The maximum plant
height (49.18 cm) was found from the treatment

combination of MsF, (ZngB,Mn; kg/ha x
N114P42K78S1s kg/ha) at 60 DAP whereas,
minimum (37.22 cm) was found in MjF;

(ZneBoMny kg/ha x Ns;P,1K39Sg kg/ha) treatment
(Table 1). This might be micronutrients and
macronutrients supplied plant nutrients for proper
growth of onion plants. The result revealed that
combined application of zZn, B, and Mn in
presence of macronutrients was found better for
the growth of onion plant. Umma [29], who
reported that plant height and number of leaves
were significantly highest when plant received
Zn, B and Cu with recommended doses of
macronutrients, found the similar result.

3.2 Number of Leaves per Plant

Number of leaves per plant was recorded at 30
DAP to 70 DAP at an interval of 10 days.
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Fig. 2. Effect of macronutrients on plant height at different days after planting
(LSDO0.05 =1.38, 1.67, 1.25, 1.20 and 1.34 for 30, 40, 50, 60 and 70 DAP, respectively)
F1 = Ns57P21K39S9 kg/ha, F2 = N114P42K78S1s kg/ha and Fsz = N171Ps3K117S27 kg/ha
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Table 1. Combined effect of micronutrients and macronutrients on the plant height at different
DAP of onion (Allium cepa L. cv. Taherpuri)

Treatments Plant height (cm) at

30 DAP 40 DAP 50 DAP 60 DAP 70 DAP
M, F; 29.63 32.73 35.23 f 37.22 f 3553 ¢g
M;F, 33.70 37.27 40.32 ¢ 43.28 c 41.20 cd
M;Fs3 30.97 34.78 37.12 d-f 39.32 ef 37.33 fg
M,F; 31.93 34.33 36.78 ef 39.60 ef 37.58 e-g
M,F, 35.28 39.37 4290 b 4588 b 43.87 bc
M,F3 34.30 35.63 38.52 c-e 41.18 c-e 39.35 d-f
M3Fy 33.35 34.95 37.92 c-e 40.02 de 37.92 eg
M3F, 38.35 43.02 46.23 a 49.18 a 47.02 a
M3F; 35.60 36.65 39.45 cd 42.03 cd 40.07 de
M,F1 32.32 34.42 37.73 d-f 39.95 de 38.00 e-g
M,F, 36.37 40.20 43.05 b 46.05 b 4413 b
M,F3 32.80 35.72 38.67 c-e 41.07 c-e 39.07 d-f
LSDq s NS NS 251 241 2.69
CV (%) 4.84 5.4 3.76 3.38 3.96

*Means in a column followed by the same letter do not differ significantly at 5 % level.
M1 = ZnoBoMno kg/ha, M2 = ZnsBiMnz kg/ha, M3 = ZneB>Mn3 kg/ha and M4 = ZngB3Mn4 kg/ha; F1 = N57P21K39Sg
kg/ha, F2 = N114P42K78S18 kg/ha and F3 = N171Pe3K117S27 kg/ha. NS= Non-significant

Significant variation was observed in the average
number of leaves per plant due to the effect of
micronutrients at different days after planting.
Numerically leaf production was increased up to
60 DAP and thereafter decreased due to
senescence. The highest number of leaves
(22.06) per plant was recorded from M,
(ZngB,Mn;  kg/ha) treatment and the lowest
number of leaves (18.06) was recorded from M;
(ZnoBoMn, kg/ha) treatment at the same DAP
(Fig. 3). Chowdhury et al. [30] also reported that
the number of leaves per plant increased with the
application of micronutrients.

Number of leaves per plant was significantly
influenced by the application of macronutrients in

onion. The maximum number of leaves per plant
(2358) was found in Fs (N114P42K78818 kg/ha)
treatment at 60 DAP and the minimum number of
leaves per plant (18.02) was found in F;
(N57P21K39Sge kg/ha) treatment at the same DAP
(Fig. 4). Mozumder et al. [27] also observed
similar result by applying NKS fertilizers and
Ghaffoor et al. [28] observed by applying NPK
fertilizers.

The combined effect of micronutrient and
macronutrients was statistically significant in
respect of number of leaves per plant at different
days of planting except 30 and 40 DAP. The
maximum number of leaves per plant (27.07)
was found from the combination of MsF,
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Fig. 3. Effect of micronutrients on number of leaves per plant at different days after planting
(LSDgos =0.68, 1.22,1.27, 1.34 and 1.13 for 30, 40, 50, 60 and 70, respectively)
M1 = ZnoBoMng kg/ha, M2 = ZnaBiMn2 kg/ha, M3 = ZneB2Mnz kg/ha and Ma = ZngBsMna kg/ha
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Fig. 4. Effect of macronutrients on number of leaves per plant at different days after planting
(LSD0.05=0.59, 1.06, 1.10, 1.16 and 0.98 for 30, 40, 50, 60 and 70, respectively)
F1 = Ns7P21K39Sg kg/ha, F2 = N114P42K78S1s kg/ha and F3 = N171PesK117S27 kg/ha

(ZngBoMn3 x N114P4,K75S1g kg/ha) treatment at 60
DAP whereas minimum number of leaves per
plant (15.80) was found from the in M;F;
(ZnoBoMng kg/ha x Ns7P,1K39Sg kg/ha) treatment
(Table 2). From the results of the present study,
it can be concluded that the treatment Ms;F,
provided better growing condition perhaps due to
the supply of adequate plant nutrients, resulting
in the maximum number of leaves per plant.

3.3 Days Required to First Bolting
Days required to first bolting were not

significantly varied by different micronutrients
treatment. First bolting was earlier in M;

(ZngB,Mn3 kg/ha) treatment (59.11 days) than M,
(ZneBoMny kg/ha) treatment (60 days) (Fig. 5).
The days required to first bolting decreased with
the application of zinc and boron at a higher dose
[31].

Significant variation was found among the
different levels of macronutrients in respect of
days required to first bolting. The longest period
(60 days) was required for first bolting in F3
(N171Pe3K117S,7 kg/ha) treatment while shortest
period (58.67 days) in F, (N;114P4K7S1g kg/ha)
treatment (Fig. 5). Ali et al. [32] stated similar
result by using nitrogen and potassium but
phosphorus and sulfur at recommended doses.

Table 2. Combined effect of micronutrients and macronutrients on the number of leaves per
plant at different DAP of onion (Allium cepa L. cv. Taherpuri)

Treatments Number of leaves per plant at

30 DAP 40 DAP 50 DAP 60 DAP 70 DAP
M.F; 9.000 11.80 1353 e 15.80 g 13.93 h
M, F, 13.60 15.67 17.73 ¢ 20.60 c-e 17.87 de
M;F3 11.00 13.80 15.37 de 17.77 fg 15.00 gh
M,F; 11.40 14.50 16.40 cd 18.18 f 15.33 f-h
M,F, 14.30 17.60 20.07 b 22.70 bc 20.67 bc
M,F3 12.13 15.17 17.50 cd 19.87 d-f 17.77 de
MsF; 12.60 14.62 16.80 cd 18.30 ef 15.50 f-h
MsF, 17.37 20.10 23.10 a 27.07 a 25.13 a
M3F3 13.00 15.80 17.73 ¢ 20.80 cd 18.90 cd
M4F1 12.50 15.27 17.50 cd 19.80 d-f 17.20 d-f
M4F, 15.27 18.30 2037 b 2397 b 21.70 b
M4F3 12.87 15.57 17.70 ¢ 19.60 d-f 16.63 e-g
LSDq 05 NS NS 221 2.33 1.97
CV (%) 5.45 7.99 7.32 6.75 6.49

*Means in a column followed by the same letter do not differ significantly at 5 % level. M1 = ZnoBoMno kg/ha, Mz =
ZnsBiMn; kg/ha, M3 = ZngB2Mns kg/ha and M4 = ZngBsMna kg/ha; F. = N57P21K3959 kg/ha, F, = N114P42K78818
kg/ha and Fz = N171Pe3K117S27 kg/ha; NS= Non-significant
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Fig. 5. Effect of micronutrients and effect of macronutrients on bolting and anthesis of onion
(Allium cepa L. cv. Taherpuri) [LSDgos = 1.05 (Days required to first bolting) and LSDg s = 0.99
(Days required to first anthesis) for macronutrients]

M1 = ZnoBoMng kg/ha, M2 = ZnsBiMn; kg/ha, M3 = ZneB>Mnz kg/ha and M4 = ZngBsMnas kg/ha; F1 = Ns57P21K39Sg
kg/ha, Fz = N114P42K73513 kg/ha and F3 = N171P53K117827 kg/ha

The combined effect of micronutrients and
macronutrients was found to be statistically not
significant on the days required to first bolting.
Minimum time (58.00 days) required for first
bolting was found from the treatment
combination of MsF, (ZngBoMn; kg/ha x
N114P4K78S1g kg/ha). On the other hand, the
maximum time (60.67 days) was required on the
treatment combination of M;F; (Zn,BoMny kg/ha
x Nj71Pe3K117S27 kg/ha) (Table 3). This might be
due to the optimum level of Zn, B, and Mn with
macronutrients, which influence C: N ratio.

3.4 Days Required for the First Anthesis

The effect of micronutrients on days required for
the first anthesis was found insignificant.
Minimum time (76.11 days) from the planting to
first flower opening was required in M3 (ZngB,Mn;
kg/ha) treatment and maximum time (79.11 days)
for first flower opening were required in M;
(ZneBoMng kg/ha) treatment (Fig. 5). Mishra et al.
[31] also reported that days required for the first
anthesis decreased with the application of zinc at
a higher dose. Chowdhury et al. [30] also

Table 3. Combined effect of micronutrients and macronutrients on the bolting and anthesis of
onion (Allium cepa L. cv. Taherpuri)

Treatments Days required to first bolting Days required to the first anthesis
M;F; 60.00 78.67
M, F, 59.33 78.33
M;F; 60.67 80.33
M,F; 60.00 77.67
M,F, 59.00 77.33
M,Fs3 60.33 78.00
M3Fy 59.33 76.67
MsF, 58.00 74.33
MaF; 60.00 77.33
M4F1 59.33 76.67
M4F, 58.33 76.00
M4F3 59.67 77.00
LSDq 05 NS NS
CV (%) 2.09 1.52

*Means in a column followed by the same letter do not differ significantly at 5 % level. M1 = ZnoBoMno kg/ha, Mz =
ZnsB1iMnz kg/ha, M3 = ZnsB2Mn3 kg/ha and M4 = ZngBsMna kg/ha; F1 = Ns7P21K39Se kg/ha, F2 = N114P42K78S18
kg/ha and F3 = N171Pe3K117S27 kg/ha. NS= Non-significant



reported that days required for the first anthesis
decreased with the application of boron at a

higher dose but they both did not use
manganese.
Statistically significant variation was found

among the different levels of macronutrients in
respect of days required to the first anthesis. The
Longest period was required (78.42 days) for first
flower opening in Fz (Ni71Pe3K117S27;  kg/ha)
treatment while shortest period (77.00 days) was
found in F, (N114P42K78S15 kg/ha) treatment (Fig.
5). Ali et al. [32] stated similar result by using
nitrogen and potassium but phosphorus and
sulfur at recommended doses.

The combined effect of micronutrients and
macronutrients on the days required for the first
anthesis was found to have insignificant
influence. Minimum time required for first flower
opening (74.33 days) was found in the treatment
combination of MsF, (ZngBoMn; kg/ha x
N114P4K78S1g kg/ha). On the other hand, the
maximum time (80.33 days) was required for the
treatment combination of M;F; (Zn,BoMn, kg/ha
x N171Pg3K117S,7 kg/ha) (Table 3).

3.5 Seed Germination Percentage

The effect of micronutrients had statistically
significant influence on the seed germination
percentage of onion. The highest percentage of
seed germination (88.89) was found from Mj
(ZngB,Mn; kg/ha) treatment and the lowest

B Seed germination (%)
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(84.44) was found from M; (ZnyByMn, kg/ha)
treatment (Fig. 6). Haque et al. [33] stated similar
opinion by using zinc and boron at a higher dose
than the present experiment but they did not use
of manganese.

The variation in the percent germination of the
produced seed exerted significant influence due
to the different levels of NPKS treatments. The
highest percentage of seed germination (90.67)
was found in F, (N;14P4,K78S1g kg/ha) treatment
and the F; (Ns57P»1K39Se kg/ha) treatment gave
the lowest percentage of seed germination
(85.25) (Fig. 6). Ali et al. [32] stated similar result
by using nitrogen, potassium, phosphorus, and
sulfur at recommended doses.

The combined effects of micronutrients and
macronutrients on the percentage of seed
germination also showed significant variation.
Maximum percentage of seed germination
(94.00) was found in the treatment combination
of M3F5 (ZngB,Mn; kg/ha x Ni14P4,K78S1s kg/ha).
On the other hand, the minimum percentage of
seed germination (82.67) was obtained from the
treatment combination of M;F; (ZnyBoyMn, kg/ha
x Ns7P,1K39Sg kg/ha) (Table 4).

3.6 Seed Vigor Index
Micronutrients gave highly significant influence
on the seed vigor index of onion seed. The

highest vigor index of seed (2084.77) was found
from Mj; (ZngB,Mn; kg/ha) treatment and the

@ Seed vigour index
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Fig. 6. Effect of micronutrients and effect of macronutrients on the quality parameters of onion
(Allium cepa L. cv. Taherpuri) [LSDges= 1.11 (Seed germination) and LSD 0.05 = 100.00 (Seed
vigor index) for micronutrients and LSDg 05 = 0.96 (Seed germination) and LSDgos = 86.61 (Seed
vigor index) for macronutrients]

M1 = ZnoBoMno kg/ha, M2 = ZnsB1Mn2 kg/ha, M3 = ZngB2Mns kg/ha and Mgs = ZngBsMng kg/ha; Fi= N57P21K3989
kg/ha, F2 = N114P42K78S18 kg/ha and Fz = N171Ps3K117S27 kg/ha



lowest (1724.26) was found from M; (ZnyBoMny
kg/ha) (Fig. 6). Haque et al. [33] found similar
effects from their experiment. They observed that
seed quantity, seed quality, and highest
germination were obtained when Zn and B were
applied to the medium to higher levels.

Table 4. Combined effect of micronutrients
and macronutrients on the quality parameters
of onion (Allium cepa L. cv. Taherpuri)

Treatments Seed Vigor
germination (%) index
M:F, 82.67 d 1488.66
M. F, 87.00 c 2005.02
M;F3 83.67 d 1680.11
MoFy 85.67 ¢ 1726.76
M,F> 90.00 b 2180.39
MF3 86.67 ¢ 1800.88
MsF, 86.00 c 1807.66
MzF> 94.00 a 2537.33
MsF3 86.67 ¢ 1907.33
MyF, 86.67 ¢ 1864.11
M4F> 91.67 b 2310.04
My4F3 86.00 ¢ 1935.97
LSDg .05 1.91 NS
CV (%) 1.30 5.28

*Means in a column followed by the same letter do not
differ significantly at 5 % level.
M1 = ZnoBoMno kg/ha, M2 = ZnsB1Mn2 kg/ha,
M3z = ZngB,Mn3 kg/ha and M4 = ZngBsMn4 kg/ha;
F1 = N57P21K39Sg kg/ha, Fo = N114P42K78S1s kg/ha and
F3 = N171Pg3K117S27 kg/ha.
NS= Non-significant

The variation in the vigor of produced seed
was highly significant in onion due to the
application of different levels of NPKS fertilizer.

It was observed that the highest seed
vigor index (2258.20) was found in F,
(N114P45K78S1g  kg/ha) treatment and the F;

(Ns57P21K39Sg kg/ha) treatment gave the lowest
seed vigor index (1721.05) (Fig. 6). Ali et al. [32]
stated similar result by using nitrogen,
potassium, phosphorus, and sulfur at
recommended doses.

The combined effects of micronutrients and
macronutrients on the vigor of seed were not
significant. Maximum seed vigor index (2537.33)
was found in the treatment combination of MzF,
(ZneB,Mn3 kg/ha x Nj14P4,K75S1g kg/ha). On the
other hand, the minimum seed vigor index
(1488.66) was obtained from the treatment
combination of M;F; (ZneBoMny kg/ha x
Ns7P21K39Sge kg/ha) (Table 4).

Hossain et al.; ARRB, 20(6): 1-11, 2017; Article no.ARRB.38172

4. CONCLUSION

The results of the present research indicated that
application of micronutrients in presence of
different levels of macronutrients had a
significant effect on yield and quality of onion
seed cv. Taherpuri. The highest percentages of
germination were 88.89%, 90.67%, and 94.00%
and the highest seed vigor index was 2084.77,
2258.20 and 2537.33 at M3 (ZngB,Mn; kg/ha), F,
(N114P4>K78S15 kg/ha) and the combination of
them, respectively. This result suggests that,
high yield and good quality seeds of onion cv.
Taherpuri can be obtained with the application of
M; (ZngB,Mnz; kg/ha) in combination with F,
(N114P4oK76S1g kg/ha) per hectare at Dhaka
region of Bangladesh. Considering the above
results, it may abridge that, quality seeds of
onion can be obtained by the application of 6 kg
Zinc, 2 kg Boron and 3 kg Manganese in
combination with 114 kg Nitrogen, 42 kg
Phosphorus, 78 kg Potassium and 18 kg Sulphur
per hectare.
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