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ABSTRACT: The experiment was laid out at Floriculture Research Farm, ACH&F, Navsari Agricultural
University, Navsari during 2019-20. The experiment was carried out in Randomized Blocked Design with
three replication and twelve treatments viz.T1 = FeSO4 0.5 %, T2 = ZnSO4 0.5 %, T3 = NAA 20 ppm + Urea
2%, T4 = FeSO4 ( 0.5 %) + ZnSO4 (0.5 %) + NAA ( 20 ppm), T5 = Nauroji Novel Organic liquid nutrient 1
%, T6 = Nauroji Novel Organic liquid nutrient 2 %, T7 = Panchgavya 0.5 %, T8 = Panchgavya 1.0 %, T9 =
Humic acid 0.25 %, T10 = Humic acid 0.5 %, T11 = Water spray, T12 = No spray (control). Among these
treatments foliar application of 0.5% FeSO4 + 0.5% ZnSO4 + 20 ppm NAA to chrysanthemum plants
significantly increased maximum plant height 28.83 cm and 34.26 cm, plant spread at N-S direction (27.18
and 30.29 cm) and E-W direction (27.46 cm and 29.48 cm) and highest number of branches per plant (6.93
and 8.53) at 60 and 75 days, respectively. Looking to the economics of present investigation, higher cost
benefit ratio (3.00) and net returns (Rs. 365982 per ha) were obtained in treatment T8 (1.0 % Panchgavya)
at 30, 45 and 60 days after transplanting.
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INTRODUCTION

The flowers are the most effective option to express the
feelings rather than words as flowers are the symbol of
purity, beauty, peace, love and passion. In India,
cultivation of flower occupies an area of 3,39,386 ha
with the production of  19,91,381 MT of loose flowers
and 8,67,081 MT (Anonymous, 2018) of cut flowers.
Chrysanthemum (Dendranthema grandiflora) belongs
to family Asteraceae, a native of northern hemisphere
chiefly Europe and Asia with a few in other areas,
comprising of about 200 species and is a popular
commercial flower grown for cut flowers, loose flowers
as well as a pot plant in all over the world. It is
popularly known as ‘Queen of East’, ‘Glory of  East’,
‘Autumn Queen’, ‘Mums’, ‘Crown Daisy’ and ‘Garland
Chrysanthemum’. It is commonly called as ‘Guldaudi’
in hindi and ‘Sevanti’ in Gujarati.
Chrysanthemum is the second largest flower crop
grown all over the world. Chrysanthemum as a short-
day plant, naturally flowers in the autumn and winter.
There is a substantial scope to enhance the productivity
of chrysanthemum by adopting proper crop
management techniques. The use of stimulants which
has the capacity to modify plant growth has widely
used over the last decade. Micronutrients play
important role in plant’s physiological and chemical
activity. Iron is one of the important element that is
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.
Foliar application of Zn is effective when problems of
nutrient fixation in the soil are exists (Jat et al., 2007).
Zinc favours the storage of more carbohydrates through
photosynthesis. Plant growth is increased by the
osmotic uptake of water and nutrient under the
influence of NAA. Urea also aids the photosynthesis
process of plants. Novel organic liquid fertilizer
(Nauroji) contains biochemicals such as gibberellic
acid, NAA, cytokinin, major nutrients (N, P, K, Ca, Mg,
S), micronutrients (Mn, Cu and Zn), beneficial
microbes (PSB, Rhizobium, Azotobacter and Fungus),
amino acid and phenol content which enhance plant
growth. Panchgavya and humic acid were used as
organic biostimulants because of their biological origin
(Schnitzer, 2000) and they contain beneficial micro-
organisms, growth hormones and vital nutrients for
plant growth and yield.

MATERIALS AND METHODS

The present experiment was bring off during
September-2019 to April-2020 at Floriculture Research
Farm, ASPEE College of Horticulture and Forestry,
Navsari Agricultural University, Navsari. The
experiment was laid out in Randomized Blocked
Design with three replication and twelve treatments viz.
T1 = FeSO4 (0.5%), T2 = ZnSO4 (0.5%), T3 = 20 ppm
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NAA + 1% Urea, T4 = 0.5% FeSO4 + 0.5% ZnSO4 + 20
ppm NAA, T5 = Nauroji Novel Organic liquid nutrient
1 %, T6 = Nauroji Novel Organic liquid nutrient 2 %,
T7 = 0.5% Panchgavy, T8 = 1.0% Panchgavya, T9 =
0.25 % Humic Acid, T10 = 0.5 % Humic Acid, T11 =
Water spray, T12 = Control. The gross plot size of the
experiment 210 cm × 270 cm and net plot size was 210
cm × 210 cm. The spacing was 30 × 30 cm. The
preparation of solution was done as per the said
concentration. First spray was done at 30 DATP and
then two sprays were done at 45 days and 60 DATP.
Fresh stimulants solution was prepared at time of each
spray and used immediately. Among net plot five
random plants were tagged and the observations was
recorded after that average value for each net plot was
computed and recorded carefully.

RESULTS AND DISCUSSION

A.Vegetative parameters
The data recorded on various aspects were tabulated
and subjected to statistical analysis in comparison with
treatments. Data regarding the effect of different
stimulants of vegetative characters of chrysanthemum
showed significant effect and have been presented in
Table 1. Significantly maximum plant height (28.83 cm
and 34.26 cm), and highest number of branches per
plant (6.93 and 8.53), (Table 1), plant spread at N-S
(27.18 and 30.29 cm) and E-W direction (27.46 cm and
29.48 cm) (Table 2) at 60 and 75 days respectively
were reported in treatment T4 (0.5% FeSO4 + 0.5%
ZnSO4 + 20 ppm NAA). Increase in growth may be
attributed to the fact that zinc and iron act as the
activator of several enzymes, alcoholic dehydrogenase,
pyridine nucleotide dehydrogenase and carbonic
anhydrase. The iron applied with proper concentration
acts as an important catalyst in the enzymatic reaction
of metabolism. This ultimately would have helped in
larger biosynthesis of photoassymilates, thereby

enhanced vegetative growth of plant. Similarly, zinc
closely involved in metabolism of RNA and ribosomal
content in plant cell, which leads to stimulation of
carbohydrates, proteins and DNA formation. It also
helps in synthesis of tryptophan which acts as a growth
promoting substance. Zinc and iron also favour the
storage of more carbohydrates through photosynthesis,
which may in turn be the attributing factor for the
positive effect on growth attributes (Senthamizhselvi,
2000). The results are in conformity with the findings
of Karuppaiah (2014) and Chopde et al. (2016) in
chrysanthemum. Moreover, Metabolites partition and
chanalization helped in apical dominance which
ultimately improved the length of the longest shoot as
application of NAA might be increased the plant vigour
which ultimately increase in biomass may be attributed
to the fact that NAA increases CO2 fixation,
photosynthate assimilation and chlorophyll content of
leaves. The results are in agreement with the findings of
Narayan (2015) in marigold. Other scientists have also
reported significant influenced of FeSO4 and ZnSO4 in
chrysanthemum by Ganga et al. (2008), in orchid
(Ganga et al. 2009), in gerbera (Khosa et al., 2011).

B. Leaf analysis
Plants sprayed with 0.5% FeSO4 + 0.5% ZnSO4 + 20
ppm NAA recorded significantly maximum Fe and Zn
content in leaves. Micronutrient sprays increased the
concentration of respective micronutrient in the leaves.
Khoshgoftarmanesh et al. (2008) also showed that
genotypic difference and enough application of
micronutrients in proper quantity and micronutrient
absorption of leaf as compared to water spray.
This may be due to that major raised in carbohydrates,
nitrogen, phosphorus, potassium, zinc and copper
percentages found in leaves compare with the control
treatments in carnation plants (El-Naggar, 2009).

Table 1: Effect of various stimulants on plant height (cm) and number of branches in chrysanthemum cv.
Thai Chen Queen.

Treatments
Plant  he ight  ( cm) No.  of  branc hes

60  DATP 75 DATP 60 DATP 75
DATP

T 1 FeSO 4 (0 .5  %) 25 .29 28 .87 5 .53 7 .33
T 2 ZnSO 4 (0 .5  %) 25 .17 28 .35 5 .47 7 .20
T 3 NAA (20  ppm)  +  Urea  (2  %) 27 .50 32 .15 6 .00 7 .33

T 4
FeSO 4 (0 .5  %)  +  ZnSO 4 (0 .5
%)  +  NAA (20  ppm)

28 .83 34 .26 6 .93 8 .53

T 5
Nauroj i Novel  Organic  l i quid
nut r ient  1%

26.78 30 .63 6 .07 7 .47

T 6
Nauroj i Novel  Organic  l i quid
nut r ient  2%

27.13 31 .68 6 .53 8 .27

T 7 Panchgavya (0 .5  %) 26 .45 29 .48 6 .13 7 .47
T 8 Panchgavya (1 .0%) 27 .12 30 .75 6 .87 8 .40
T 9 Humic  ac id (0 .25  %) 23 .09 26 .70 5 .87 7 .40
T 1 0 Humic  ac id (0 .5  %) 24 .55 28 .95 6 .00 7 .07
T 1 1 Water  spray 22 .68 26 .75 4 .87 6 .47
T 1 2 No spra y (Cont rol ) 22 .21 26 .21 4 .67 6 .40
S.  Em.  ± 1 .201 1 .548 0 .276 0 .348
C.  D.  a t  5  % 3.52 4 .54 0 .81 1 .02
C.  V.  % 8.14 9 .07 8 .11 8 .11
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Present finding collaborated with the results obtained
by Soni et al. (2009) in gerbera, Ahmad et al. (2010) in
rose and Bhattacharjee, (1996) in rose. Foliar
application of 0.5% FeSO4 + 0.5% ZnSO4 + 20 ppm
NAA (T4) to chrysanthemum plants significantly
increased chlorophyll content. It might be due to its
direct effect on plant growth which has been attributed
to the increase in chlorophyll content, the acceleration
of the respiration  process, hormonal growth responses,
increasing penetration in plant membranes or a
combination of these processes (Jariene et al. 2008).

Iron is critical for chlorophyll formation and
photosynthesis and it is important in the enzyme
systems and respiration of plants (Havlin et al., 1999).

C. Economics
The data pertaining to the economics on various
treatments have been presented in Table 3. It is evident
from the data that, highest BCR (3.00) was obtained
from T8 (1.0 % Panchgavya) and least (2.09) was
recorded from control (T12).

Table 2: Effect of various stimulants on plant spread (N-S)  & (E-W) in chrysanthemum cv. Thai Chen
Queen.

Treatments

Plant  spread
(cm)  (N-S)

Plant  spread ( cm)
(E-W)

60
DATP

75
DATP 60 DATP 75

DATP
T 1 FeSO 4 (0 .5  %) 23 .75 26 .20 23 .55 25 .70
T 2 ZnSO 4 (0 .5  %) 23 .34 25 .45 23 .53 25 .63
T 3 NAA (20  ppm)  +  Urea  (2  %) 27 .16 28 .85 26 .56 29 .11
T 4 FeSO 4 (0 .5  %)  +  ZnSO 4 (0 .5  %)  +  NAA (20  ppm) 27 .18 30 .29 27 .46 29 .48
T 5 Nauroj i Nove l  Or ganic  l iq uid nut r ient  1% 24.64 26 .66 24 .33 26 .55
T 6 Nauroj i Nove l  Or ganic  l iq uid nut r ient  2% 25.05 27 .24 24 .51 26 .91
T 7 Panchgavya (0 .5  %) 24 .44 26 .60 23 .71 25 .88
T 8 Panchgavya (1 .0%) 24 .66 26 .94 24 .48 26 .59
T 9 Humic  ac id (0 .25  %) 22 .95 25 .33 22 .97 25 .12
T 1 0 Humic  ac id (0 .5  %) 23 .76 26 .25 23 .62 25 .75
T 1 1 Water  spray 22 .13 24 .97 21 .51 23 .65
T 1 2 No spra y (Cont rol ) 20 .78 23 .76 21 .01 22 .96
S.  Em.  ± 1 .224 1 .131 1 .197 1 .125
C.  D.  a t  5  % 3.59 3 .32 3 .51 3 .30
C.  V.  % 8.78 7 .38 8 .66 7 .47

Table 3: Effect of various stimulants on economics of chrysanthemum cv. Thai Chen Queen.

Treatments BCR
T 1 FeSO 4 (0 .5  %) 2 .37
T 2 ZnSO 4 (0 .5  %) 2 .26
T 3 NAA (20  ppm)  +  Urea  (2  %) 2 .39
T 4 FeSO 4 (0 .5  %)  +  ZnSO 4 (0 .5  %)  +  NAA (20  ppm) 2 .72
T 5 Nauroj i Nove l  Or ganic  l iq uid nut r ient  1% 2.40
T 6 Nauroj i Nove l  Or ganic  l iq uid nut r ient  2% 2.67
T 7 Panchgavya (0 .5  %) 2 .62
T 8 Panchgavya (1 .0%) 3 .00
T 9 Humic  ac id (0 .25  %) 2 .27
T 1 0 Humic  ac id (0 .5  %) 2 .48
T 1 1 Water  spray 2 .30
T 1 2 No spra y (Cont rol ) 2 .22

Fig. 1. Effect of various stimulants on Fe content from leaf of chrysanthemum cv. Thai Chen Queen.
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Fig. 2. Effect of various stimulants on Zn content from leaf of chrysanthemum cv. Thai Chen Queen.

Fig. 3. Effect of various stimulants on chlorophyll content from leaf of chrysanthemum cv. Thai Chen Queen

CONCLUSION

Related on the findings of present investigation, it can
be obtained that foliar application of 0.5% FeSO4 +
0.5% ZnSO4 + 20 ppm NAA at 30, 45 and 60 DATP
gave maximum vegetative growth and maximum iron,
zinc and chlorophyll content in leaves. While on the
basis of economics foliar application of 1.0 %
Panchgavya as per above gave better response to
highest BCR (3.00) along with fetching better price and
get higher net returns (Rs. 365982).
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