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Effect of different stimulants on off season
flowering in Jasminum sambac L.
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Dipika Gamit

Abstract

The present investigation entitled ‘Off season flower induction through various stimulants in Jasminum
sambac L.” was carried out at Floriculture Research Farm, ASPEE College of Horticulture and Forestry,
Navsari Agricultural University, Navsari during 2016-17. Foliar application of 0.5% FeSO4 + 0.5%
ZnSO4 + 20 ppm NAA to jasmine plants after pruning significantly increased maximum plant height
94.13 cm, longest secondary shoot (19.26 cm), highest number of leaves (14.33) on secondary shoot,
plant spread at N-S direction (112.98 cm) and E-W direction (117.07 cm). While Early flower bud
initiation (32.58 days), highest flower bud length (11.92 mm) and diameter (8.30 mm), maximum weight
of hundred flower bud (25.48 g), maximum shelf life of flower buds (28.26 hours), higher flower yield
181.77 g/plant, 727.08 g/plot and 1262.29 kg/ha) were observed with foliar application of 0.5% FeSOa4 +
0.5% ZnSO4 + 20 ppm NAA (Ts). Looking to the economics of present investigation, higher cost benefit
ratio (1.63) was obtained in treatment T4 (0.5% Panchgavya).

Keywords: Off season, foliar application, stimulants, flower yield, panchgavya

Introduction

Flowers are inseparable from the social fabric of human life. Flowers being adorable creation
of God, befits all occasions. Jasminum sambac is commonly known as Arabian jasmine,
Tuscan jasmine, Motia or Mogra having chromosome no. of 2n = 39 and belongs to India. The
term Jasmine was derived from Arabic word ‘Jessamine’ (Bailey, 1947) [, It is the national
flower of Philippines, where it is known as Sampaquita. It is a small shrub or vine growing 0.5
m to 3 m in height with almost sessile leaves having waxy margins In Jasminum sambac, the
crop produces good yield during the months March—August. Usually flower production is
highly reduced during cooler months, leading to a hike in the price which can be termed as
“off season” in jasmine cultivation. Remaining months are considered as off season in case of
Jasminum sambac. Hence, it is important to produce flower during the lean season also in
order to meet out the market demand of flowers to get good income to the farmers. By
introducing the various stimulants, it may be possible to induce flower during off season and
trying to hatch the better price and market. Keeping in view, present investigation has been
planned to evaluate the performance of various stimulants for off season flowering in
Jasminum sambac.

Materials and Methods

The present investigation to study the “Off season flower induction through various stimulants
in Jasminum sambac L.” was carried out during November-2016 to May-2017 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. T: = 0.2% Humic Acid, T, = 0.4% Humic Acid, Tz = 0.3%
Panchgavya, T4= 0.5% Panchgavya, Ts = 0.5% FeSO4, Ts = 0.5% ZnSO4, T7= 0.5% FeSO4 +
0.5% ZnSOg4, Tg = 0.5% FeSO,4 + 0.5% ZnSO4 + 20 ppm NAA, To= 20 ppm NAA, T = 20
ppm NAA + 1% Urea, T11 = 1% Banana pseudostem enriched liquid fertilizer, T1, = Water
spray. The gross plot size of the experiment 4.8 x 4.8 m and net plot size was 2.4 x 2.4 m. The
spacing was 1.2 x 1.2 m. Three years old plants of Jasminum sambac L. were selected for
experiment. Pruning was done at 50 cm height from the ground level in November, 2016 to get
uniform height. The preparation of solution was done as per the said concentration. First spray
was done immediately after pruning and then three sprays were done at 20 days interval with
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the help of hand sprayer. Fresh stimulants solution was
prepared at time of each spray and used immediately. Control
plants were sprayed with water. All four plants were tagged
for recording the observations and average value for each net
plot was computed and recorded.

Results and Discussion

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 jasmine showed significant effect and have been
presented in Table no.1. Significantly maximum plant height
(94.13cm), longest secondary shoot (19.26 c¢m), number of
leaves per secondary shoot (14.33), plant spread at N-S and E-
W direction 112.98 cm and 117.07 cm respectively, were
reported in treatment Tg (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 (Duarate et al., 1992) 2. 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) 1. The results are in
conformity with the findings of Karuppaiah (2014) 1 and
Chopde, Neha 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 CO, 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) M, in
gerbera (Khosa et al., 2011).

Flowering and Yield parameters

Data regarding the flowering characters of jasmine showed
significant effect and have been presented in Table no. 2.
Early flower bud initiation (32.58 days), highest bud diameter
(8.30 mm), maximum bud length (11.92 mm), maximum
weight of hundred buds (25.48 g), shelf life (28.26 hours)
were observed in treatment Ts (0.5% FeSO4+ 0.5% ZnSO, +
20 ppm NAA). An early flowering might be due to enhanced
growth and development of plant resulted by zinc sulphate,
ferrous sulphate and NAA. Zinc favours the storage of more
carbohydrates through photosynthesis and iron involves in
synthesis of plant hormones and also plays an important role
in chlorophyll synthesis, photosynthesis and respiration. This
may be the attributing factor for the positive effectiveness of
optimum dose of zinc and iron on reducing juvenile phase of
the plant. Similar results are also obtained by Balakrishnan et
al. (2007) @ in African marigold and Chopde, Neha et al.
(2016) ™. Various quality parameters viz. flower bud

diameter, length of flower bud and weight of hundred buds
were significantly influenced by 0.5% FeSO4 + 0.5% ZnSO4+
20 ppm NAA in jasmine. The increase in flowering attributes
might be due to the beneficial role of zinc and iron in
enhancing the translocation of carbohydrates, minerals, water
and amino acid from the site of synthesis to the storage tissue
especially on flowers which in turn increase number, size and
weight of flowers. According to Chopde, Neha et al. (2016) ¥
due to application of 0.5% FeSO4and 0.5% ZnSO, enhanced
vegetative growth is resulted into production of more food
material which in turn might have been utilized for better
development of flowers of annual chrysanthemum. The
results are in close conformity with the findings of Lahijie
(2012) in gladiolus. According to Narayan (2015), the
increase in fresh weight of floral heads with the spray of NAA
might be due to mobilization or movement of nutrients in to
flowers in which NAA helps to maintain sink-source ratio.
The results are in accordance with the findings of
Naveenkumar et al. (2009) ' and Karuppaiah (2014) ¥ and
Chopde, Neha et al. (2016) ™ in chrysanthemum,
Balakrishnan et al. (2007) @ in marigold and Kakade, et al.
(2009) B1 in china aster. Maximum shelf life (28.26 hours)
was recorded in treatment Tg = 0.5% FeSO4 + 0.5% ZnSO4 +
20 ppm NAA. Better quality of chrysanthemum flower might
be due to higher carbohydrate, other essential nutrients, plant
growth regulators and enzymes deposition in flower cells by
the zinc and iron physiological role which resulted in
production of good quality flowers. This good quality flowers
suppress ethylene and abscisic acid and prolong shelf life and
appearance of flowers. Similar findings were given by Tisdale
et al. (1985) 2@ in orchid and Vijaykumar (2009) 3 in
asparagus.

With regards to flower yield, plants sprayed with 0.5% FeSQO4
+ 0.5% ZnSO4 + 20 ppm NAA after pruning recorded
significantly highest flower bud yield per plant (181.77 g),
flower bud yield (727.08 g/plot) and (1262.29 kg/ha) which
was statistically at par with T, i.e. application of Panchgavya
(0.5%) showed in Table no. 3. Application of zinc and iron
not only relieved the chlorosis and produced healthy green
plants but also increased the synthesis of chlorophyll, growth
promoting substances and mobility of minerals, water,
photosynthates and amino acids from the source to sink which
may in turn increase the flower production and ultimately
flower yield. The results are in agreement with the findings of
Nag and Biswas (2002) 2%l in tuberose, Balakrishnan et al.,
(2007) 2 in African marigold, Naveenkumar et al. (2009) [*4],
Karuppaiah (2014) % and Chopde, Neha et al. (2016) ™ in
chrysanthemum.

Leaf analysis

Nutrient status of leaf was found to be non-significant
variation for N, P, K in all stimulants treatments. Plants
sprayed with 0.5% FeSO4 + 0.5% ZnSO. + 20 ppm NAA
after pruning recorded significantly maximum Fe content in
leaves. Whereas, highest Zn content was found in plants
sprayed with 0.4% Humic acid have been presented in Table
no. 4. Micronutrient sprays increased the concentration of
respective micronutrient in the leaves. Khoshgoftarmanesh et
al., 2008 [4 also showed that genotypic difference and
enough application of micronutrients in proper gquantity 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 (EI-Naggar, 2009) [l Present finding is also
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corroborated with the results obtained by Soni et al. (2009) [*9]
in gerbera, Ahmad et al. (2010) in rose and Bhattacharjee
(1996) in rose. Nutrient status of leaf were found to be non-
significant variation for Mn, Cu content in all stimulants
treatments. Foliar application of 0.4% Humic acid (T>) to
jasmine 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 is
important in the enzyme systems and respiration of plants
(Havlin et al. 1999) [7],

Economics

The data pertaining to the economics on various treatments
have been presented in Table no. 5. It is evident from the data
that, highest BCR (1.63) was obtained from T. (0.5%
Panchgavya) and least (0.08) was recorded from Water spray.

Conclusion

Based on the results of present investigation, it can be
concluded that foliar application of 0.5% FeSO, + 0.5%
ZnS0O4 + 20 ppm NAA immediately after pruning and then 20
days interval after pruning (three spray) gave maximum
flower yield during off season, while on the basis of
economics foliar application of 0.5% Panchgavya as per
above gave better response to produce marketable flower
during off season along with fetching better price and get

higher income.

Table 1: Effect of different stimulants on vegetative parameters in jasmine

. Length of secondary | No. of leaves per | Plant spread
Treatments Plant height (cm) gshoot (cm) g secondary shgot (crr?)
At2 MAP| At4 MAP N-S E-W
T1= Humic acid (0.2%) 38.69 63.01 12.03 9.33 82.78 | 85.75
T2 = Humic acid (0.4%) 4142 71.90 13.35 10.87 94.63 | 95.33
T3 = Panchgavya (0.3%) 44.48 67.13 12.39 9.93 93.25 | 95.10
T4 = Panchgavya (0.5%) 51.38 87.19 18.41 13.20 103.30 | 109.73
Ts = FeS04(0.5%) 37.79 69.40 12.79 10.20 82.60 | 86.50
Tes = ZnS04(0.5%) 44,17 69.59 12.45 11.93 100.80 | 100.91
T7=FeS04(0.5%) + ZnSO4(0.5%) 43.91 80.12 16.84 13.27 99.98 | 104.67
Ts = FeS04(0.5%) + ZnS04(0.5%) + NAA (20 ppm) 57.53 94.13 19.26 14.33 112.98 | 117.07
To= NAA (20 ppm) 44,58 74.39 13.92 9.47 86.57 | 99.30
T10= NAA (20 ppm) + Urea (1%) 54.56 84.74 17.09 13.27 107.28 | 109.64
T11 = Banana pseudostem enriched liquid fertilizer (1%)| 44.54 72.65 11.13 10.80 97.72 | 93.40
Ti2 = Water spray 35.49 64.27 10.73 8.67 79.03 | 82.23
S.Em.+ 4.29 6.21 0.63 0.56 5.47 5.71
C.D. @ 5% 12.58 18.22 1.84 1.63 16.05 | 16.75
CV.% 16.56 14.37 7.67 8.56 9.97 | 10.06
Table 2: Effect of different stimulants on flowering parameters in jasmine
T First flower bud |Bud diameter| Bud length |Weight of hundred| Shelf life
reatments Lo
initiation (days) (mm) (mm) bud (g) (hours)
T1 = Humic acid (0.2%) 46.83 6.92 9.51 20.70 21.85
T2 = Humic acid (0.4%) 38.08 7.20 10.05 21.31 21.45
T3 = Panchgavya (0.3%) 41.08 7.05 9.87 21.24 26.16
T4 = Panchgavya (0.5%) 38.17 8.00 11.22 22.54 27.60
Ts = FeSO4(0.5%) 44.92 6.84 9.65 18.76 18.46
Te = ZnS04(0.5%) 45.33 7.10 9.97 21.09 17.65
T7=FeS04(0.5%) + ZnS0O4(0.5%) 35.25 7.47 10.64 22.44 19.82
Ts=FeS04(0.5%) + ZnS04(0.5%) + NAA (20 ppm) 32.58 8.30 11.92 25.48 28.26
To= NAA (20 ppm) 44.75 6.47 8.73 17.21 18.79
T10= NAA (20 ppm) + Urea (1%) 52.75 7.15 9.92 21.17 20.82
T11 = Banana pseudostem enriched liquid fertilizer (1%) 48.25 7.18 10.43 20.94 22.85
T12 = Water spray 56.58 6.33 8.73 18.76 14.52
S.Em.t+ 2.28 0.35 0.46 1.06 1.14
C.D. @ 5% 6.67 1.03 1.35 3.11 3.34
C.V.% 9.02 8.49 7.91 8.76 9.18

Table 3: Effect of different stimulants on yield parameters in jasmine

Treatments Yield (g/plant) | Yield (g/plot) | Yield (kg/ha)
T1= Humic acid (0.2%) 109.01 436.05 757.04
T2 = Humic acid (0.4%) 129.16 516.65 896.97
T3 = Panchgavya (0.3%) 134.91 539.64 936.88
T4 = Panchgavya (0.5%) 173.42 693.67 1204.28
Ts = FeS04(0.5%) 107.58 430.32 747.08
Te = ZnS04 (0.5%) 116.96 467.85 812.24
T7=FeS04(0.5%) + ZnS04(0.5%) 168.05 672.20 1167.01
Ts = FeS04 (0.5%) + ZnS04(0.5%) + NAA (20 ppm) 181.77 727.08 1262.29
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To= NAA (20 ppm) 121.23 484.92 841.87
T10= NAA (20 ppm) + Urea (1%) 105.86 423.44 735.14
T11= Banana pseudostem enriched liquid fertilizer (1%) 127.19 508.76 883.26
T12= Water spray 63.11 252.44 438.26
S.Em.t 6.68 26.71 46.38
C.D. @ 5% 19.59 78.35 136.02
CV.% 9.02 9.02 9.02

Table 4: Effect of different stimulants on Fe, Zn (mg/kg) content from the leaves in jasmine

Treatments Fe (mg/kg) | Zn (mg/kg)
T1 = Humic acid (0.2%) 401.67 3260.33
T2 = Humic acid (0.4%) 415.67 3360.00
T3 = Panchgavya (0.3%) 440.33 2820.67
T4=Panchgavya (0.5%) 454.67 2900.67
Ts = FeSO4 (0.5%) 461.33 3135.67
Te = ZnS04(0.5%) 373.67 3220.67
T7 = FeS04(0.5%) + ZnSO4(0.5%) 436.00 3160.00
Ts = FeS04(0.5%) + ZnS04(0.5%) + NAA (20 ppm) 470.00 3185.00
To= NAA (20 ppm) 330.33 2875.00
T10= NAA (20 ppm) + Urea (1%) 350.67 2995.67
Tu1 = Banana pseudostem enriched liquid fertilizer (1%) 414.33 3125.00
T12 = Water spray 210.67 2420.33
S.Em.x 17.17 140.64
C.D. @ 5% 50.35 412.51
CV% 7.50 8.02
Table 5: Economics of different treatments
Treatments BCR
T1=Humic acid (0.2%) 0.70
T2 = Humic acid (0.4%) 0.90
Ts = Panchgavya (0.3%) 1.13
T4 = Panchgavya (0.5%) 1.63
Ts = FeS04(0.5%) 0.63
Ts = ZnS04(0.5%) 0.75
T7= FeS04(0.5%) + ZnS04(0.5%) 1.24
Ts = FeS04(0.5%) + ZnS04(0.5%) + NAA (20 ppm) 1.30
To= NAA (20 ppm) 0.86
T10= NAA (20 ppm) + Urea (1%) 0.64
T11= Banana pseudostem enriched liquid fertilizer (1%) 0.93
T12 = Water spray 0.08
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