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Effect of micronutrients (Fe and Zn) on growth
of chrysanthemum (Chrysanthemum morifolium
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ABSTRACT : The present experiment was conducted on effect of micronutrients (Fe and Zn)
on growth, flowering, flower yield and quality of chrysanthemum (Chrysanthemum morifolium
Ramat.) cv. IIHR – 6”. Growth was influenced by different levels of ferrous sulphate. The
maximum plant height at 60 DAT (56.11 cm) and 90 DAT (72.33 cm), plant spread in N-S (30.67
cm) and E-W (22.67 cm) direction at flower bud initiation stage and in N-S (38.78 cm) and E-W
(31.56 cm) direction at full bloom stage, number of primary branches (4.19) and secondary
branches (24.89) at full bloom stage, leaf area (37.11 cm2), number of suckers per plant (20.33),
fresh weight (306.67 g) and dry weight (35.44 g) of plant were obtained at FeSO

4
 @ 0.8 per cent

(F
4
). In case of different levels of ZnSO

4
, the maximum plant height at 60 DAT (53.67 cm) and 90

DAT (70.33 cm), plant spread in N-S (29.75 cm) and E-W (21.83 cm) direction at flower bud
initiation stage and in N-S (37.58 cm) and E-W (30.75 cm) direction at full bloom stage, number
of primary branches (4.13) and secondary branches (23.00) at full bloom stage, leaf area (35.33
cm2), number of suckers per plant (18.33), fresh weight (297.50 g) and dry weight (33.00 g) of
plant were obtained at ZnSO

4
 @ 0.5 per cent (Z

3
).
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Chrysanthemum (Chrysanthemum morifolium
Ramat.) is one of the commercially exploited
flower crop belongs to the family ‘Asteraceae’,

comprising of about 200 species and is known as “queen
of East and glory of East”. It is commonly known as
‘Gaul e Dhaudi’ and ‘Sevanti’ in Hindi and Gujrati,
respectively. It is native to the northern hemisphere and
is widely distributed in Europe and Asia. However, it is
believed that, its origin is China (Carter, 1980). Japan,
China, Holland, France, England, America and India are
now the major commercially chrysanthemum producing
countries. In India, the area under chrysanthemum is

around 18.38 thousand ha with production of 175.67 MT
of loose flowers (Anonymous, 2013). The commercial
cultivation of flowers is presently confined to West
Bengal, North Eastern States, Maharashtra, Andhra
Pradesh, Karnataka, Tamil Nadu and Rajasthan.

Iron and zinc deficiency can be corrected by
application Fe and Zn sources to soil or foliar sprays.
Foliar sprays of ferrous sulphate and zinc sulphate or
chelates are found to be more effective and efficient
than soil application in flowers and several other crops.
Fertilizer requirement for basal soil application of Fe and
Zn is very high compared to foliar application of ferrous
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sulphate and zinc sulphate solution and as such soil
application is uneconomical. Iron and zinc chelates are
more efficient than inorganic sources in combating iron
and zinc deficiency but due to high cost of synthetic
carriers, farmers do not prefer using chelate (Singh,
2004). The quality of chrysanthemum flowers is
influenced by application of micronutrients, although
required in smaller quantities, they are essential for crop
growth and development. In recent past, micronutrients
are gradually gaining momentum among the flower
growers because of their beneficial nutritional support
as well as their potential to ensure high yield with better
quality. Studies have revealed the beneficial effect of
FeSO

4
 and ZnSO

4
on marigold with maximum growth,

flowering, yield and quality parameters, like plant height,
plant spread, number of branches, early flowering, number
of flowers per plant, flower weight, flower yield, flower
diameter and leaf chlorophyll content (Balakrishnan et
al., 2007).

Considering the popularity of chrysanthemum and
its potential for capturing markets, it is an urgent need to
address this important aspect of quality flower
production in chrysanthemum in India. In view of the
above mentioned facts, the present study on the effect
of micronutrient (Fe, Zn) on growth, flowering, flower
yield and quality of chrysanthemum (Chrysanthemum
morifolium Ramat.) cv. IIHR-6”.

RESEARCH METHODS
The present experiment on the effect of foliar

application of micronutrient (FeSO
4
 and ZnSO

4
) on

growth, flowering, flower yield and quality of
chrysanthemum (Chrysanthemum morifolium Ramat.)
cv. IIHR – 6 was carried out at Jamuvadi Farm, Plot
number 2(B), Department of Horticulture, College of
Agriculture, Junagadh Agricultural University, Junagadh,
during the years 2013-14.

The experiment was laid out in Factorial Randomized
Block Design (FRBD) with three replications and twelve
treatment combinations. The treatment comprised of four
levels of ferrous sulphate viz.,control (water spray) (F

1
),

0.2 per cent (F
2
), 0.5 per cent (F

3
),0.8 per cent (F

4
) and

three levels of zinc sulphate i.e. control (water spray)
(Z

1
), 0.2 per cent (Z

2
) and 0.5 per cent (Z

3
).

RESEARCH FINDINGS AND DISCUSSION
The findings of the present study as well as relevant

discussion have been presented under following heads :

Plant height (cm) :
The results regarding the plant height at different

level of FeSO
4
 and ZnSO

4
are presented in Table 1.

The highest plant height at 60 days after
transplanting (56.11 cm) and at 90 days after transplanting
(72.33 cm) was obtained with treatment FeSO

4
at 0.8

per cent (F
4
) (Table 1). An increase in plant height was

due to iron acts as an important catalyst in the enzymatic
reactions of the metabolism and would have helped in
larger biosynthesis of photoassimilates thereby enhancing
growth of the plants. Similar results were also obtained
by Ganga et al. (2008) in chrysanthemum, Ganga et al.
(2009) in orchid, Tank (2010) and Chandanshive (2011)
in rose, Khosa et al. (2011) and Bashir et al. (2013) in
gerbera, Rao (2005) and Fakhraie (2012) in gladiolus.

The highest plant height at 60 days after
transplanting (53.67 cm) and at 90 days after transplanting
(70.33 cm) was obtained with treatment ZnSO

4
at 0.5

per cent (Z
3
). This increase in vegetative growth

characters of chrysanthemum due to application of zinc
sulphate might be on account of synthesis of tryptophan,
a precursor of indole acetic acid (auxin) which is
accelerated by zinc and as such helps the plant to
maintain apical dominance, polarity and growth.It is in
conformity with the observations of Barman and Pal
(1990); Misra (2001) in chrysanthemum; Jat et al. (2007)
in marigold, Khosa et al. (2011); Bashir et al. (2013) in
gerbera, Kakade et al. (2009) in china aster, Kumar et
al. (2010) in sunflower; Tank (2010) in rose, Katiyar et
al. (2012) and Singh et al. (2012) in gladiolus and Kumar
et al. (2003) in carnation.

Plant spread (cm) :
The data regarding the plant spread at different levels

of FeSO
4
 and ZnSO

4
 are presented in Table 2.

The maximum plant spread in N-S (30.67 cm and
38.78 cm) and E-W (22.67 cm and 31.56 cm) direction
was recorded in treatment FeSO

4
at 0.8 per cent (F

4
) at

flower bud initiation and full bloom stage, respectively
(Table 2). Ferrous sulphate is a essential components of
several dehydrogenase, proteinase, peptidase and
promotes growth hormones and closely associated with
growth, all these factors contributed to cell multiplication,
cell division and cell differentiation resulting in increased
photosynthesis and translocation of food material which
enhanced the plant spread. Similar results were also
obtained by Kumar et al. (2010) in marigold, Deshmukh
and Wavhal (1998) in china aster.
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The maximum plant spread in N-S (29.75 and 37.58
cm) and E-W (21.83 and 30.75cm) direction was
recorded in treatment ZnSO

4
at 0.5 per cent (Z

3
) at flower

bud initiation and full bloom stage, respectively. Plant
spread encouraged due to the ZnSO

4
could be attributed

to improved root system of plants resulting in absorption
of more water and nutrients and its utilization. Moreover,
micronutrients activate several enzymes(catalase,
peroxidase, alcohol, dehydrogenase, carbonic
dehydrogenize, tryptophane synthates etc.) and involved
themselves in chlorophyll synthesis and various
physiological activities. Similar results were also obtained
by Kakade et al. (2009) in china aster.

Number of branches per plant :
The branches are the skeletal structure of the plant.

The number of primary and secondary branches per plant
at different levels of FeSO

4
 and ZnSO

4
 are shown in

Table 3.
The number of primary branches (4.19) and

secondary branches (24.89) were observed significantly
highest with the foliar application of treatment FeSO

4
at

0.8 per cent (F
4
) at full bloom stage.FeSO

4
activates

several enzymes (catalase, peroxidase, alcohol,
dehydrogenase, carbonic dehydrogenize, tryptophan
synthases etc.) and involved itself in chlorophyll synthesis
and various physiological activities by which plant growth
and development are encouraged. The present result is
in agreement with the results obtained by Kumar et al.
(2010) in marigold, Chandanshive (2011) and Tank (2010)
in rose and Khosa et al. (2011) and Bashir et al. (2013)
in gerbera.

Table 1 : Effect of foliar application of micronutrients (FeSO4 and ZnSO4) on plant height of chrysanthemum at different stages of growth
Plant height (cm)

Treatments
30 DAT 60 DAT 90 DAT

Level of FeSO4

F1-FeSO4 @ 0.0% 33.44 46.78 63.67

F2 - FeSO4 @ 0.2% 32.33 49.44 65.89

F3 - FeSO4 @ 0.5% 34.22 53.11 70.22

F4 - FeSO4 @ 0.8% 33.11 56.11 72.33

S.E. ± 0.84 1.20 1.18

C.D. (P=0.05) NS 3.52 3.48

Level of ZnSO4

Z1 - ZnSO4 @ 0.0% 33.08 49.83 66.50

Z2 - ZnSO4 @ 0.2% 32.92 50.58 67.25

Z3 - ZnSO4 @ 0.5% 33.83 53.67 70.33

S.E. ± 0.73 1.04 1.03

C.D. (P=0.05) NS 3.05 3.01
NS=Non-significant

Table 2 : Effect of foliar application of micronutrients (FeSO4 and ZnSO4) on plant spread of chrysanthemum at different stages of growth
At initiation of flower bud At full bloom stage

Treatments
N-S (cm) E-W (cm) N-S (cm) E-W (cm)

Level of FeSO4

F1-FeSO4 @ 0.0% 25.78 18.78 33.44 27.00

F2 - FeSO4 @ 0.2% 26.89 19.22 34.89 28.67

F3 - FeSO4 @ 0.5% 29.78 22.00 37.44 30.89

F4 - FeSO4 @ 0.8% 30.67 22.67 38.78 31.56

S.E.. ± 0.50 0.44 0.67 0.52

C.D. (P=0.05) 1.45 1.30 1.96 1.53

Level of ZnSO4

Z1 - ZnSO4 @ 0.0% 27.17 19.75 35.00 28.50

Z2 - ZnSO4 @ 0.2% 27.92 20.42 35.83 29.33

Z3 - ZnSO4 @ 0.5% 29.75 21.83 37.58 30.75

S.E. ± 0.43 0.39 0.58 0.45

C.D. (P=0.05) 1.26 1.13 1.70 1.32
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The number of primary branches (4.13) and
secondary branches (23.00) were observed significantly
highest with the foliar application of ZnSO

4
at 0.5 per

cent (Z
3
) at full bloom stage.This increased in vegetative

growth characters of chrysanthemum due to application
of zinc sulphate might be on account of synthesis of
tryptophan, a precursor of indole acetic acid (auxin),
which is accelerated by zinc and as such helps the plant
to maintain apical dominance, polarity and growth. It is
in conformity with the observations of Misra (2001) in
chrysanthemum, Jat et al. (2007) in marigold, Khosaet
al. (2011), Bashir et al. (2013) in gerbera, Kakade et al.
(2009) in china aster, Tank (2010) in rose and Kumar et
al. (2003) in carnation.

Leaf area (cm2) :
The leaf area shown in Table 4 was influenced by

different levels of FeSO
4
and ZnSO

4.
.The maximum leaf

area (37.11 cm2) was recorded in treatment FeSO
4
 at

0.8 per cent (F
4
) at full bloom stage.FeSO

4
is essential

component of several dehydrogenase, proteinase,
peptidase and promotes growth hormones and closely
associated with growth, all these factors contributed to
cell multiplication, cell division and cell differentiation
resulting in increased photosynthesis and translocation
of food material which enhanced the leaf area. Similar
results were also found by Bashir et al. (2013) in
gerbera.

The maximum leaf area (35.33 cm2) was recorded
in treatment ZnSO

4
 at 0.5 per cent (Z

3
) at full bloom

Table 3 : Effect of foliar application of micronutrients (FeSO4 and ZnSO4) on number of primary and secondary branches of chrysanthemum at
full bloom stage

Treatments No. of primary branches No. of secondary branches

Level of FeSO4

F1-FeSO4 @ 0.0% 2.98 16.83

F2 - FeSO4 @ 0.2% 3.53 19.11

F3 - FeSO4 @ 0.5% 4.11 23.56

F4 - FeSO4 @ 0.8% 4.19 24.89

S.E. ± 0.19 0.70

C.D. (P=0.05) 0.56 2.07

Level of ZnSO4

Z1 - ZnSO4 @ 0.0% 3.38 19.41

Z2 - ZnSO4 @ 0.2% 3.61 20.88

Z3 - ZnSO4 @ 0.5% 4.13 23.00

S.E. ± 0.16 0.61

C.D. (P=0.05) 0.48 1.80

Table 4 : Effect of foliar application of micronutrients (FeSO4 and ZnSO4) on leaf area and number of suckers per plant of chrysanthemum at
full bloom stage

Treatments Leaf area (cm2) No. of suckers per plant

Level of FeSO4

F1-FeSO4 @ 0.0% 30.00 12.33

F2 - FeSO4 @ 0.2% 31.78 14.33

F3 - FeSO4 @ 0.5% 35.78 18.89

F4 - FeSO4 @ 0.8% 37.11 20.33

S.E. ± 0.62 0.58

C.D. (P=0.05) 1.83 1.70

Level of ZnSO4

Z1 - ZnSO4 @ 0.0% 32.25 14.91

Z2 - ZnSO4 @ 0.2% 33.41 16.17

Z3 - ZnSO4 @ 0.5% 35.33 18.33

S.E. ± 0.54 0.50

C.D. (P=0.05) 1.59 1.48
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stage. Zinc sulphate though stimulating metabolic activity
with stimulating effect on cell wall loosing, increased cell
elongation along with cell enlargement. All these caused
effect on increased leaf area, thereby causing increased
photosynthetic area. Thus enhanced in carbohydrate food
material. Similar results were also obtained by Bashir et
al. (2013) in gerbera.

Number of suckers per plant :
The result in Table 4 indicates the effect of different

level of FeSO
4
 and ZnSO

4
 on number of suckers per

plant.
The maximum number of suckers per plant (20.33)

was recorded in treatment FeSO
4
 at 0.8 per cent (F

4
).

Number of suckers per plant increased by involving in
oxidation reduction process, photosynthesis and
breakdown of protein synthesis.

The maximum number of suckers per plant (18.33)
was recorded in treatment ZnSO

4
 at 0.5 per cent (Z

3
).

Zinc sulphate plays a vital role in production of number
of suckers per plant by involving in oxidation reduction
process, photosynthesis and breakdown of auxin and
protein synthesis. ZnSO

4
is essential component of

several dehydrogenase, proteinase, peptidase and
promotes growth of hormones and closely associated
with growth, all these factors contributed to cell
multiplication, cell division and cell differentiation resulting
in increased photosynthesis and translocation of food
material which enhanced the number of suckers.

Fresh and dry weight of plant (g) :
At full bloom stage, maximum fresh weight (306.67

g) and dry weight (35.44 g) of plant was recorded in
treatment FeSO

4
 at 0.8 per cent (F

4
).FeSO

4
plays a vital

role in production of vegetative growth and ultimately
encourage the biomass of plant which results in increased
fresh and dry weight of plant (Table 5).

At full bloom stage, maximum fresh weight (297.50
g) and dry weight (33.00 g) of plant was recorded in
treatment ZnSO

4
 at 0.5 per cent (Z

3
). ZnSO

4
plays a

vital role in production of vegetative growth and ultimately
encourage the biomass of plant which results in increased
fresh and dry weight of plant. These results are in
agreement with findings of Mona et al. (2002) in marigold
and Siddiqui et al. (2009) in sunflower and Tariq et al.
(2013) in gladiolus.

Conclusion:
From the present experiment, it can be concluded

that FeSO
4

@ 0.8 per cent was found to be best for
plant height, plant spread, number of primary and
secondary branches, leaf area, number of suckers, fresh
and dry weight of plant. The ZnSO

4
@ 0.5 per cent was

also found effective for all growth, parameters.
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