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ABstRAct

A field experiment was carried out at horticulture 
experimental field, Department of Horticulture, Naini 
Agricultural Institute, Sam Higginbottom University 
of Agriculture, Technology and Sciences, SHUATS, 
Prayagraj (UP) in the month of October to March 
during rabi season, 2021-2022 for studying the effect 
of organic manure and inorganic fertilizers on growth, 
yield and quality of gladiolus. The experiment was 
laid out in Randomized block Design (RBD) with 3 
replications. The treatment in each replication was 
randomly allotted. There are 10 treatments having 

one variety were used in this experimental design. 
The treatments comprised of 20t/ha FYM, 10t/
ha Vermicompost and 4t/ha poultry manure with 
75% RDF, 50% RDF and 25% RDF in different 
combinations including control (100% RDF, N:P: K 
120:150:150 kg/ha). The results revealed that among 
all the treatments, application of (75% RDF + 25% 
Vermicompost) in treatment (T2) produced signifi-
cantly tallest plant (68.07 cm) with more number 
of leaves per plant (8.87), took minimum days to 
emergence of shoot (11.80 days), minimum days to 
emergence of spike (65.93), maximum length of spike 
(76.07 cm), number of spike per plant (1.40), number 
of florets per plant (14.07), Vase life in normal tap 
water (14.80 days), number of spike per hectare (2.02 
lakhs), number of corms per plant (1.60), diameter of 
corms (8.34 cm), weight of largest corms (82.67 g), 
number of corms per hectare (2.30 lakhs), number 
of cormels per plant (26.87), number of cormels per 
hectare (38.69 lakhs), as compared to control (T0).
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IntRODuctIOn

The modern gladiolus hybrids are botanically known 
as Gladiolus grandioflorus. Widely grown as a cut 
flower in the world and referred to as the “Queen 
of Bulbous” flowers. It occupies fourth place in the 
international trade after rose, carnation and chry-
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santhemum, in the cut flower industry (Tirkey et 
al. 2017). For good performance, it prefers a sandy 
loam soil, rich in organic matter. The soil pH range 
of 6.5 to 7.0 is ideal for growth and spike produc-
tion. It is a winter season crop but can be grown 
during rainy season in low rainfall areas with mild 
climate. In India it is mainly cultivated in the state 
of Jammu and Kashmir, Darjeeling, Kalimpong in 
West Bengal, Chaubattia and Udham Singh Nagar 
in Uttarakhand, Meerut, Varanasi and Lucknow in 
Uttar Pradesh, Bangaluru in Karnataka, Delhi, Ooty 
in Tamil Nadu, Pune in Maharashtra and Shimla in 
Himachal Pradesh. Organic manure has great poten-
tial to boost the yield and can play an important role 
in enhancing flower and corm yield. Application of 
farmyard manure found beneficial for plant growth, 
flowering and corm yield parameters and considered 
to best for growing a successful crop (Gupta et al. 
2008).Vermicompost also acts as chelating agent 
besides being a rich source of micronutrients and 
regulates the availability of metabolic micronutrients 
like iron and zinc in the plants. It is cost-effective 
and is known to increase the plant growth and yield 
by providing nutrients in the most accessible forms. 
Poultry manure, sometimes called chicken manure, is 
an excellent soil amendment that provides nutrients 
for growing crops and also improves soil quality when 
applied wisely, because it has high organic matter 
content combined with available nutrients for plant 
growth. Contain substantial amount of calcium and 
phosphorus due to high level of mineral supplement 
in their diet.

MAtERIALs AnD MEthODs

A field experiment was carried out at horticulture 
experimental field, Department of Horticulture, Naini 
Agricultural Institute, Sam Higginbottom University 
of Agriculture, Technology and Sciences, SHUATS, 
Prayagraj (UP) in the month of October to March 
during winter season, 2021-2022 for studying the 
effect of organic manure and inorganic fertilizers 
on growth, yield and quality of Gladiolus. The ex-
periment was laid out in Randomized block Design 
(RBD) with 3 replications. The treatment in each 
replication was allotted randomly in the plots of 1 
m x 1 m and having spacing of 25 cm plant to plant 
and 25 cm row to row. The treatments were T0 (100% 

RDF), T1 (75% RDF + 25% FYM), T2 (75% RDF + 
25% Vermicompost), T3 (75% RDF + 25% Poultry 
manure), T4 (50% RDF + 50% FYM), T5 (50% RDF 
+ 50% Vermicompost), T6 (50% RDF + 50% Poultry 
manure), T7 (25% RDF + 75% FYM), T8 (25% RDF 
+ 75% Vermicompost), T9 (25% RDF + 75% Poultry 
manure). Standard cultural practices recommended 
for Gladiolus was followed uniformly for all the 
experimental plots.

Application of organic manure and inorganic 
fertilizers, after executing the plan of lay-out, the 
recommended dose of NPK fertilizers @ 120:150:150 
kg/ha, FYM (20t/ha), Vermicompost (10t/ha) and 
Poultry manure (4t/ha) were applied to the crop as 
basal and entire dose according to treatment except ni-
trogen were applied in to two split doze. Whereas the 
half dose of nitrogen was applied at time of planting 
and other half was applied after 30 days of sowing. 
The phosphorus were given through Di ammonium 
phosphate (46% P2O5) and potash were given through 
Murate of potash (60% K2O), while was given nitro-
gen through both Urea (46% N) and Di ammonium 
phosphate (18% N). All the inputs were applied 
treatment-wise before planting of corms. Irrigation 
was given from time to time as per prevailing weather 
conditions. Weeding, hoeing, earthing up and plant 
protection measures were done regularly from time 
to time. These operations were common for all the 
treatments. Observations were recorded on following 
growth and quality parameters i.e. Plant height (cm), 
number of leaves per plant, days to emergence of 
shoot, days to emergence of spike, length of spike 
(cm), number of spikes per plant, number of florets 
per spike, vase life (days) and yield parameters like 
number of spike per plant, number of spike per hect-
are, number of corms per plant, diameter of corms 
(cm), weight of largest corms (g), number of corms 
per hectare, number of cormels per plant, number of 
cormels per hectare.

REsuLts AnD DIscussIOn

Plant height (cm)

The result revealed that the effect of organic manure 
and inorganic fertilizer was significantly increasing 
the plant height at 30 DAS, 60 DAS, and 90 DAS 
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table 1. Effect of organic manure and iorganic fertilizer on plant growth and flower quality of Gladiolus.

                                                           Plant height (cm)    No. of leaves     Days to      Days to    Days to  Number  Length of   Vase life
          Treatment                                   30      60       90      30    60      90   emergence emergence   first     of floret   spike (cm)   (Days)
                                                           DAS  DAS  DAS  DAS DAS  DAS   of shoot    of spike     floret    per spike
                                                                                                                                                          opening

T0 100% RDF (Control) 27.78 53.19 63.60 2.27 6.13 6.73 13.40 71.60 76.53 12.27 67.20 7.33
T1 75% RDF + 25% FYM 26.84 52.30 62.67 2.20 6.00 6.67 13.67 71.93 78.07 12.00 66.67 9.93
T2 75% RDF+25% Vermicompost 36.21 59.13 68.07 3.73 7.80 8.80 11.80 65.93 73.00 14.07 76.40 14.80
T3 75% RDF+25% Poultry manure 31.01 56.13 65.80 2.60 6.73 6.93 12.53 69.60 75.47 12.93 72.73 11.73
T4 50% RDF + 50% FYM 25.19 51.68 61.95 2.13 5.87 6.53 14.13 72.60 78.73 11.87 66.07 8.73
T5 50% RDF+ 50% Vermicompost 33.07 58.60 67.14 3.60 7.40 8.53 12.13 67.53 73.80 13.40 75.20 13.73
T6 50% RDF+50% Poultry manure 29.77 55.80 64.63 2.53 6.27 6.87 12.93 69.73 75.80 12.53 71.27 11.60
T7 25% RDF+ 75% FYM 24.19 51.50 61.47 2.00 5.53 6.47 14.87 72.60 80.60 11.27 65.07 8.27
T8 25% RDF+75% Vermicompost 32.77 57.93 66.01 2.73 6.80 8.27 12.27 68.47 74.87 13.07 73.40 12.80
T9 25% RDF+75% Poultry manure 28.91 55.27 63.93 2.33 6.20 6.80 13.13 70.80 76.13 12.40 68.33 11.40
                F-test S S S S  S  S  S S S S S S 
               SEd (±) 2.47 2.00 1.68 0.30 0.44 0.37 0.49 1.16 1.35 0.37 2.12 0.55
            CD at (5%) 5.19 4.21 3.52 0.63  0.92  0.77  1.04 2.44 2.83 0.77 4.46 1.15 
                  CV 10.23 4.45 3.18  14.10 8.32 6.21 4.63 2.03 2.16 3.57 3.70 6.07

was obtained as 36.21 cm, 59.13 cm, and 68.07 
cm respectively in Treatment T2 (75% RDF + 25% 
Vermicompost) shown in (Table 1). The increase 
in plant height due to application of vermicompost 
increased microbial biomass, humic materials and 
other plant growth influencing substances such as 
plant growth hormone, produced by microorganism 
during vermicomposting and dehydronagnose activ-
ity in soil Aracon et al. (2005). These findings are in 
close conformity with Gaur et al. (2006) in Gladiolus.

number of leaves per plant

The result revealed that the effect of organic manure 
and inorganic fertilizer was significantly increasing 
the plant height at 30 DAS, 60 DAS, and 90 DAS 
was obtained as 3.73, 7.80, and 8.80 respectively 
in Treatment T2 (75% RDF + 25% Vermicompost) 
shown in (Table 1). The combined effect of organic 
and inorganic fertilizers might have role in activation 
of Photosynthetic system for enhanced biological 
efficiency, enabling synthesis of maximum photo-
synthetic and their translocation and assimilation 
resulting in increase of number of leaves. Leaves are 
the photosynthetic part of plant, the yield of crop is 
directly correlated with number of leaves. This might 
be due to the increased availability of nitrogen, which 
is an important constituent of chlorophyll and protein 
thus causing more growth. These finding were in 
conformity Preetham et al. (2017) in Tuberose.

Days to emergence of shoot

Application of organic and inorganic fertilizers com-
bination resulted in early emergence of spike. The 
minimum days taken to emergence of shoot (11.80) 
was observed by treatment T2 (75% RDF + 25% 
Vermicompost) followed by T5 (50% RDF + 50% 
Vermicompost) was (12.13) and maximum days to 
emergence of shoot was observed by T7 (25% RDF 
+ 75% FYM) was (14.13) shown in (Table 1). The 
earliness in shoot emergence by the application of 
vermicompost in combination of inorganic fertilizer 
may be due to optimum availability of nutrients 
to the plant due to the fact that the vermicompost 
is a rich source of plant micronutrients (N, P, and 
K), vital micronutrients (Fe, B, Zn and Me) and 
secondary elements. The vermicompost improves 
physico-chemical properties, drainage, porosity and 
aeration of soil. The results are in agreement with 
Gharat (2004) in China aster.

Days to emergence of spikes

The days to emergence of spike differed significantly 
due to application of organic manure and inorganic 
fertilizer. The minimum days to emergence of spike 
(65.93) was observed by treatment T2 (75% RDF 
+ 25% Vermicompost) followed by T5 (50% RDF 
+ 50% Vermicompost) was (67.53) and maximum 
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days to emergence of spike was observed by T7 (25% 
RDF + 75% FYM) was (72.93) shown in (Table 1). 
The beneficial effect of combined application of 
organic manure and inorganic fertilizer was possible 
as because vermicompost contains essential plant 
nutrients like N, P, K, Ca, Fe, S, Mg, Zn, Mo, Cu, Mn, 
Cobalt and boron in a balanced amount in addition 
to biofertilizers, which gave rise to earlier flowering. 
The results are conformity with findings of Keisam 
et al. (2014) in Gladiolus and Kumar et al. (2020) in 
China aster.

Length of spikes (cm)

The length of spike differed significantly due to ap-
plication of organic manure and inorganic fertilizer. 
The maximum length of spike (76.40) was observed 
by treatment T2 (75% RDF + 25% Vermicompost) 
followed by T5 (50% RDF + 50% Vermicompost) was 
(75.20) and minimum length of spike was observed 
by T7 (25% RDF + 75% FYM) was (65.87) shown 
in (Table 1). The significant result depicted above 
may be due to the balanced supply of nitrogen from 
vermicompost and organic sources which promote the 
translocation of phytohormones to the shoots resulting 
in longer spike. The results are in confirmation with 
the findings of Ghisewad et al. (2016) in Gladiolus 
and Srivastava et al. (2014) in Tuberose.

Days to first floret open

The minimum days to first floret open (73.00) was 
observed in treatment T2 (75% RDF + 25% Vermi-
compost) followed by T5 (50% RDF + 50% Vermi-
compost) was (78.73) and maximum days to first 
floret open was observed in T7 (25% RDF + 75% 
FYM) was (80.60) shown in (Table 1). This might 
be due to application of organic manures which led 
to improved soil texture by making soil loose thereby 
vermicompost increasing the water holding capacity 
which encouraged early growth and development 
of corms and indirectly helped in early emergence 
of spike. The readily available nutrients from 75% 
RDF might have helped in building up of nutrition in 
corms, which might have improved the early vegeta-
tive growth of the plant which in turn had indirectly 
helped in early emergence of spike. This result is in 

agreement with the findings of Srivastava et al. (2014) 
in Tuberose and Kuotsu et al. (2018) in Gladiolus.

number of spikes per plant

The number of spike per plant differed significantly 
due to application of organic manure and inorganic 
fertilizer. The maximum number of spikes per plant 
(1.40) was observed by treatment T2 (75% RDF 
+ 25% Vermicompost) followed by T5 (50% RDF 
+ 50% Vermicompost) was (1.37) and minimum 
number of spikes per plant was observed by control 
T0 (100% RDF) was (0.93) shown in (Table 1). The 
increase in yield clearly indicates effect of inorganic 
fertilizer integrated with organic manure. The inclu-
sion of vermicompost with chemical fertilizer greatly 
helped in improving the yield attributes because of 
fact that vermicompost application most probably 
increased the level of growth promoting substances 
and nutrients availability forms in the soil to plant 
system and therefore helped in enhancing the uptake 
of nutrients and accumulation of more photosyn-
thates in plant sink, viz., cut spike. Increased yields 
might be due to increased nitrogen fixing capacity 
of Azosprillum. Vermicompost serves as a source of 
humic and fulvic acids, which significantly influences 
the activity of Azosprillum, also improves the level 
of growth promoting substances and increases the 
vegetative growth as well as reproductive growth and 
flower yield. The obtained results are in accordance 
with the earlier findings of Choudhury and Sarangi 
(2020) in Tuberose and Koiremba et al. (2020) in 
Kombirei.

number of florets per spike

The maximum number of florets per spike (14.07) 
was observed by treatment T2 (75% RDF + 25% 
Vermicompost) followed by T5 (50% RDF + 50% 
Vermicompost) was (13.40) and minimum number 
of florets per spike was observed by T7 (25% RDF + 
75% FYM) was (11.27) shown in (Table 1). An im-
provement in flowering attributes by organic manure 
and inorganic fertilizer application might be due to 
the fact that vermicompost is nutritive fertilizer helps 
in availability of macro and micro-nutrients levels in 
soil to plant system and also improve level of growth 
promoting substances. As a result, their combined 
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application helped in stimulating the vegetative 
and reproductive phase of the plants. The results 
of the study are also in agreement with the findings 
of Choudhury and Sarangi (2020) in Tuberose and 
Kumar et al. (2018) in Gladiolus.

number of spikes per hectare (lakhs)

The maximum number of spikes per hectare (2.02) 
was observed by treatment T2 (75% RDF + 25% 
Vermicompost) followed by T5 (50% RDF + 50% 
Vermicompost) was (1.97) and minimum number of 
spikes per hectare was observed by control T0 (100% 
RDF) was (1.34) shown in (Table 2). The increase in 
yield clearly indicates effect of inorganic fertilizer 
integrated with organic manure. The inclusion of 
vermicompost with chemical fertilizer greatly helped 
in improving the yield attributes because of fact that 
vermicompost application most probably increased 
the level of growth promoting substances and nutri-
ents availability forms in the soil to plant system and 
therefore helped in enhancing the uptake of nutrients 
and accumulation of more photosynthates in plant 
sink, viz., cut spike. Increased yields might be due 
to increased nitrogen fixing capacity of Azosprillum. 
Vermicompost serves as a source of humic and ful-
vic acids, which significantly influences the activity 
of Azosprillum, also improves the level of growth 

promoting substances and increases the vegetative 
growth as well as reproductive growth and flower 
yield. The obtained results are in accordance with the 
earlier findings of Kumar et al. (2018) in gladiolus.

Vase life (Days)

The vase life of flowers were calculated by harvesting 
the flower at full open stage and keeping them at room 
temperature, the number of days were counted when 
petals lost turgidity and changed the color. The effect 
of different doses of organic manures and inorganic 
fertilizers on the vase life of Gladiolus under simple 
water was investigated and the maximum vase life 
(14.80) was observed by treatment T2 (75% RDF 
+ 25% Vermicompost) followed by T5 (50% RDF 
+ 50% Vermicompost) was (13.73) and minimum 
vase life was observed by T0 (100% RDF) was (7.33) 
shown in (Table 1). On the basis of present studies 
it can be inferred that in respect of cultivation of 
Gladiolus nutrition in the form of 75% RDF + 25% 
vermicompost per hectare was effective for obtaining 
better vase life of gladiolus. There was improvement 
in the soil pH towards the vase life of flowers in 
treatment RDF + Vermicompost at 75% and 25% 
might be increased. It also may be due to differences 
in their source and nutrients composition as well as 
timing of nutrients availability to the flowering plants. 

table 2. Effect of organic manure and inorganic fertilizer on yield of spikes and corms in Gladiolus.

                                                                               Number    Number    Number      Weight     Diameter   Number    Number    Number 
                    Treatment                                       of spikes   of corms   of cormels   of largest    of corms   of spike     of corm    of corme
                                                                               per plant   per plant   per plant      corm (g)    (cm)             per           per             per
                                                                                                                                                                        hectare    hectare       hectare
                                                                                                                                                                        (lakhs)     (lakhs)       (lakhs)

T0 100% RDF (Control) 0.93 1.03 12.47 43.33 5.21 1.34 1.49 17.95
T1 75% RDF + 25% FYM 1.10 1.20 16.27 56.67 5.93 1.58 1.73 23.42
T2 75% RDF + 25% Vermicompost 1.40 1.60 26.87 82.67 8.34 2.02 2.30 38.69
T3 75% RDF + 25% Poultry manure 1.20 1.30 22.40 72.00 7.05 1.73 1.87 32.26
T4 50% RDF + 50% FYM 1.07 1.13 15.13 51.67 5.53 1.55 1.63 21.79
T5 50% RDF + 50% Vermicompost 1.37 1.53 24.81 78.00 8.17 1.97 2.21 35.72
T6 50% RDF + 50% Poultry manure 1.17 1.27 20.87 64.67 6.52 1.68 1.82 30.05
T7 25% RDF + 75% FYM 1.00 1.10 13.19 50.00 5.43 1.44 1.58 18.99
T8 25% RDF + 75% Vermicompost 1.27 1.47 23.87 74.00 7.97 1.82 2.11 34.37
T9 25% RDF + 75% Poultry manure 1.13 1.23 18.73 62.67 6.24 1.63 1.78 26.98
                  F-test S S  S S S  S S S
                  SEd± 0.12 0.09 1.15 2.41 0.32 0.17 0.12 1.65
                  CD (5%) 0.25 0.18  2.41 5.06 0.66  0.36 0.26 3.48
                  CV % 12.64 8.22 7.23 4.64 5.83 12.64 8.22 7.23                                                                              
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The results of the study are also in agreement with 
the findings of Prasad et al. (2017) in Asiatic lily and 
Sisodia and Singh (2015) in Gladiolus.

number of corms per plant

The number of corms per plant differed significantly 
due to application of organic manure and inorganic 
fertilizer. The maximum vase life (1.60) was observed 
by treatment T2 (75% RDF + 25% Vermicompost) 
followed by T5 (50% RDF + 50% Vermicompost) was 
(1.53) and minimum number of corms per plant was 
observed by control T0 (100% RDF) was (1.03) shown 
in (Table 2). It is evident from data that combined use 
of organic manure and inorganic fertilizer as com-
pared with the application of in organic fertilizer. The 
treatment 75 % RDF + 25% vermicompost receiving 
optimum amount of nitrogen and phosphorus which 
promotes better vegetative growth and produce more 
number of corms per plant. The results of the study 
are also in agreement with the findings of Tirkey et al. 
(2017) in Gladiolus, Kumar et al. (2018) in Gladiolus 
and Priyadarshini et al. (2018) in Gladiolus.

Diameter of corms (cm)

The maximum diameter of corms (8.34) was observed 
in treatment T2 (75% RDF + 25% Vermicompost) 
followed by T5 (50% RDF + 50% Vermicompost) 
was (8.17) and minimum diameter of corms was 
observed in T0 (100% RDF) was (5.21) shown in 
(Table 2). The increase in the diameter of the corm 
could be due to the better soil environment with the 
application of organics such as vermicompost. This 
application of organics might have resulted in higher 
uptake of the nutrients into the plants. This higher 
uptake of nutrients resulted in good vegetative growth 
and sufficient amount of photosynthates could have 
accumulated which were transferred into the corms 
at the end of the crop growth period. The results of 
the study are also in agreement with the findings of 
Priyadarshini et al. (2018) in Gladiolus and Sisodia 
and Singh (2015) in Gladiolus.

Weight of largest corm (g)

The maximum weight of largest corms (82.67) was 
observed by treatment T2 (75% RDF + 25% Vermi-
compost) followed by T5 (50% RDF + 50% Vermi-

compost) was (78.0) and minimum weight of largest 
corm was observed by control T0 (100% RDF) was 
(43.33) shown in (Table 2). The result indicates that 
the application of combination of inorganic fertilizers 
with organic manures were found highly beneficial 
due to healthy vegetative growth have responsible 
for higher photosynthesis which might account for 
increasing weight of corms. The results were in agree-
ment with Sisodia and Singh (2015) in Gladiolus.

number of corms per hectare (lakhs)

The maximum number of corms per hectare (2.30) 
was observed by treatment T2 (75% RDF + 25% 
Vermicompost) followed by T5 (50% RDF + 50% 
Vermicompost) was (2.21) and minimum number of 
corms per hectare was observed by control T0 (100% 
RDF) was (1.49) shown in (Table 2). It is evident 
from data that combined use of organic manure and 
inorganic fertilizer as compared with the application 
of in organic fertilizer. The treatment 75 % RDF + 
25% vermicompost receiving optimum amount of 
nitrogen and phosphorus which promotes better veg-
etative growth and produce more number of corms 
per plant. The results of the study are also in agree-
ment with the findings of Sable (2018) in Gladiolus, 
Priyadarshini et al. (2018) in Gladiolus and Kumar 
et al. (2018) in Gladiolus.

number of cormels per plant

The maximum number of cormels per plant (26.87) 
was observed by treatment T2 (75% RDF + 25% 
Vermicompost) followed by T5 (50% RDF + 50% 
Vermicompost) was (24.81) and minimum number of 
cormels per plant was observed by control T0 (100% 
RDF) was (12.47) shown in (Table 2). In gladiolus the 
number of cormels per plant seems to be influenced 
by different substitutions of inorganics with organics. 
Better nutrient uptake, more growth attributes and dry 
matter accumulation in the above treatments might 
have resulted in more cormel production. The result 
was in accordance with Pansuriya et al. (2016) in 
Gladiolus.

number of cormels per hectare (lakhs)

The maximum number of cormels per hectare (38.69) 
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was observed by treatment T2 (75% RDF + 25% 
Vermicompost) followed by T5 (50% RDF + 50% 
Vermicompost) was (35.72) and minimum number of 
cormels per hectare was observed by control T0 (100% 
RDF) was (17.95) shown in (Table 2). In gladiolus the 
number of cormels per hectare seems to be influenced 
by different substitutions of inorganics with organics. 
Better nutrient uptake, more growth attributes and dry 
matter accumulation in the above treatments might 
have resulted in more cormel production. The result 
was in accordance with Sable (2018).

cOncLusIOn

According to the present investigation it is concluded 
that Treatment T2 (75% RDF + 25% Vermicompost) 
was found most effective in terms of better growth, 
spike yield, corm yield, quality and shelf life of 
flower.
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