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Effect of different organic nutrient sources on growth, yield and quality of
cauliflower and post-harvest available NPK in soil

Nilesh Ninama, S.S. Kushwah®, R.K. Sharma and R. Gallani

Abstract

Field investigation was conducted at Bahadari Farm, College of Horticulture, Mandsaur, during the Rabi season 2020-21. Eleven treatments,
viz, T, - 30 t/ha farmyard manure (FYM), T,- 20 t/ha poultry manure (PM), T, - 10 t/ha vermicompost (VC), T, - 30 t/ha FYM + Azotobacter
+ PSB + KMB, T, - 20 t/ha PM + Azotobacter + PSB + KMB, T_- 10 t/ha VC + Azotobacter + PSB + KMB, T, - 20 t/ha FYM + Azotobacter + PSB
+ KMB + Panchagavya (PG), T, - 15 t/ha PM + Azotobacter + PSB+ KMB + PG, T, - 5 t/ha VC + Azotobacter + PSB + KMB + PG, T, - 10 t/ha
FYM + 5 t/ha PM + 2.5 t/ha VC + Azotobacter + PSB + KMB + PG, and T, - RDF-120 kg N + 80 kg P,O, + 60 kg K,O/ha were laid out in a
randomized block design with three replications. Observations were recorded on growth, yield and quality attributes. Findings revealed
that the application of 10 t/ha FYM + 5 t/ha PM + 2.5 t/ha VC+ Azotobacter + PSB + KMB + PG (T, ) was superior in terms of growth, yield
and quality attributes as well as yield. It had secured highest B:C ratio and, registered a significantly higher NPK content in curd and
plant of cauliflower as well as NPK uptake by curd and plant with maximum availability of NPK in soil after harvesting.
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Introduction
Cauliflower (Brassica oleracea var. botrytis L.) is a popular
cole crop grown in the subtropical and temperate zones of
the world. In India, two different groups of cauliflowers, viz.,
tropical annual Indian cauliflower and temperate cauliflower
(commonly known as snowball) types, are grown. The
edible part of cauliflower is a cluster of prefloral fleshy apical
meristems called a curd, which is used in curries, soups and
pickles (Gopalakrishnan, 2007; Singh et al., 2018). The curd is
a good source of minerals as well as vitamin A and C (Nath
& Swamy, 2016). Nutrition plays a crucial role in determining
cauliflower yield, as it is a heavy feeder. A continuous and
adequate supply of nutrients is essential for achieving higher
yield. Therefore, farmers often apply chemical fertilizers
indiscriminately without considering soil nutrient status
and crop requirements, which adversely affects soil health
and long-term productivity (Basnet & Shakya, 2016). This
necessitates the incorporation of organicamendments into
cauliflower production systems (Simarmata et al., 2016).
Use of organic manures like farmyard manure,
vermicompost and poultry manure in conjunction with
biofertilizers such as Azotobacter, phosphorus-solubilizing
bacteria, potassium-mobilizing bacteria and Panchagavya
helps in improving the growth and yield of cauliflower and
makes it more nutritious. Although the organic manures
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contain small quantities of plant nutrients and release them
slowly as compared to the fertilizers, the presence of growth-
promoting principles like enzymes and hormones, besides
plant nutrients, makes them vital for the improvement
of soil fertility and productivity (Srimathi, 2015). Despite
the well-documented benefits of organic manures and
biofertilizers in vegetable production, their integrated
effects and optimal combinations, particularly involving
multiple organic sources and liquid bioformulations such as
Panchagavya, remain insufficiently standardized under field
conditions. Therefore, the present study was undertaken to
evaluate the effect of different organic nutrient sources and
their combinations with biofertilizers and Panchagavya on
growth, yield, quality, and soil nutrient status of cauliflower
and to identify the most effective and economically viable
nutrient management strategy for sustainable production.

Materials and Methods

The experiment was conducted during the Rabi season of
2020-21 at Bahadari Farm, College of Horticulture, Mandsaur,
Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior
(M. P.). The soil of the experimental site was black, having
a clay loam texture with a pH of 7.50, EC 0.18 dSm™ and
available N (188.50 kg ha™), P (26.80 kg ha™), K (320 kg ha™).
The field experiment was laid out in randomized block
design (RBD) with three replications. About 35 day-old,
healthy and uniform vigour seedlings with 4 to 5 leaves
were transplanted on 13 December 2021 in plots of 2.70
X 2.40 m size at the spacing of 45 x 30 cm. The treatments
consisted of T, - 30 t/ha farmyard manure (FYM), T,- 20 t/ha
poultry manure (PM), T,-10 t/ha vermicompost (VC), T,- 30
t/ha FYM + Azotobacter + Phosphorus solubilizing bacteria
(PSB) + Potassium mobilizing bacteria (KMB), T,-20 t/ha PM
+ Azotobacter + PSB + KMB, T,-10t/ ha VC + Azotobacter
+ PSB + KMB, T, - 20 t/ha FYM + Azotobacter + PSB + KMB
+ Panchagavya (PG), T,- 15 t/ha PM + Azotobacter + PSB+
KMB + PG, T, - 5 t/ha VC + Azotobacter + PSB + KMB + PG,
T,,-10t/haFYM +5 t/ha PM + 2.5 t/ha VC + Azotobacter +
PSB +KMB + PG, and T, - RDF-120 kg N + 80 kg P,O, + 60 kg
K,0/ha. The calculated quantities of organic manures were
applied to the respective plot. The sources of nutrients
were farmyard manure (0.6% N, 0.3% P,0,, and 0.5% K,0),
vermicompost (1.4% N, 1.0% P,0O,, and 1.5% K,0) and poultry
manure (2.3% N, 1.2% P,0, and 0.7% K,0) with bio-fertilizer
(Azotobacter, PSB and KMB). Panchagavya (5%) was applied
at 25, 40 and 60 days after transplanting as spray. The full
dose of P and Kand half dose of N were applied at the time
of transplanting and the remaining half dose of N was given
in two equal doses at 45 days after transplanting. Other
intercultural operations and crop management practices
were carried out in accordance with the recommended
package of practices. Observations on growth, yield and
quality-attributing characters were recorded for each
replication of all the treatments during the investigation.

The observations recorded for growth, yield and quality-
attributing characters are plant height (cm) at 30, 45, 60 DAT
and at the harvesting stage; number of leaves plant” at 30,
45, 60 DAT and at harvesting stage, fresh weight of shoot
per plant (g) at 30, 45, 60 DAT and at the harvesting stage;
fresh weight of shoot per plant (g) at 30, 45, 60 DAT and at
the harvesting stage; diameter of curd (cm); curd length (cm);
curdyield (g plant™); marketable curd yield (q ha™, total curd
yield (q ha™); harvest index (%), TSS content, ascorbic acid
content; and dry matter content in curd.

Results and Discussion

Growth attributes

The results pertaining to growth parameters of cauliflower,
viz., plant height, number of leaves per plant, fresh weight
of shoot per plant and dry weight of shoot per plant at 30,
45, 60 DAT and at harvesting stage, and days to 50% curd
initiation indicated significant influence of different organic
nutrient sources as presented in Table 1.

Plant height was recorded at 30, 45, and 60 DAT and
at the harvesting stage showed the highest plant height
with treatment T, -10t/ha FYM + 5 t/ha PM + 2.5 t/ha VC +
Azotobacter + PSB + KMB + Panchagavya. It was followed by
the treatments T, T,and T, in descending order, respectively.
The treatment T, - 30 t/ha FYM recorded the lowest plant
height as compared to the other treatments. It may be due
to an increase in plant height by the combined use of FYM,
vermicompost and poultry manure with bio-fertilizers which
improved the physical, chemical and biological properties
of the soil, resulting in increased root growth of plants,
leading to increased absorption and efficient translocation
of nutrients towards the plant system. Organic manures in
conjunction with Panchagavya significantly improved the
growth of the cauliflower crop in comparison to chemical
fertilizers alone. Similar results were also observed by Kumar
et al. (2018) and Devkota et al. (2021).

Various organic manures and bio-fertilizers have shown
significant effects on the number of leaves per plant at 30,
45, and 60 DAT and at the harvesting stage. The highest
number of leaves per plant were recorded under treatment
T,,-10 t/ha FYM + 5 t/ha PM + 2.5 t/ha VC + Azotobacter +
PSB + KMB + Panchagavya. It was followed by treatments T,
T, and T.. It may be due to rapid cell division, multiplication
and cell elongation in the meristematic region of the plant,
which promoted vegetative growth as well as the number of
leaves. These findings are in agreement with those reported
by Devi et al. (2018) and Pal & Bala (2020).

The highest fresh weight and dry weight of shoots
per plant was recorded at 30, 45 and 60 DAT and at the
harvesting stage with treatment T, - 10 t/ha FYM + 5 t/ha
PM + 2.5 t/ha VC + Azotobacter + PSB + KMB + Panchagavya.
It was followed by treatments Ty Tsand T, The minimum

fresh weight and dry weight of the shoot were noted with
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treatment T.. As it is directly associated with the number of
leaves and vegetative growth of the plant, the result is in '%
line with expectations. Simarmata et al. (2016), Yassen et al. Ol2 en = 9 ¥ m s 0 % %

. ¥ | @ o o ® O 9O 9O = O 9
(2019) and Islam et al. (2020) have also reported significant Q|- = = = = o ad & & & = 0
influence of different organic nutrient sources on fresh
weight and dry weight of shoots, indicating that the nutrient 5
sources can greatly affect plant growth and development. § € < o N N o o

— 0N — —

Different organic nutrient sources significantly affected 253 3 22202 en e gy &
the number of days taken for 50% curd formation. Earliest QPl= = = - - - - - - - &8 0°
50% curd initiation was recorded with treatment T, -10 t/ &
ha FYM + 5 t/ha PM + 2.5 t/ha VC + Azotobacter + PSB + E
KMB + PG. It was followed by treatments T, T, and T.. The >
maximum days to 50% curd initiation were noted with T. § ’g‘n
Earlier, Chaterjee et al. (2005), Meena et al. (2017) and Lal et S g N 6 o6 6 M~ mo o -

.. S o
al. (2021) have also observed similar results. 3 g a % a 5 § § § % % = % E <
Yield parameters and yield
The results (Table 2) on the yield parameters and yield g
of cauliflower have indicated significant influence of C Mmoo~ o mo o m ~5~2©o
. A N © n ® 6 & 4 KR § N = = W
treatments. The diameter of curd (cm) and curd length g R|ldf § « £ F ¢ n n n n &« 3 ©
in cauliflower were observed at the harvesting stage. e}
The different organic manure and bio-fertilizers had a T% o _
. . . . Ul B X
significant impact on the diameter of curd and curd length 8% 0 ¢ v ~ ® N © T o
. . . = > s N
of cauliflower. The highest curd diameter and curd length 2 :,E: § B N - B A R T
was registered in treatment T,00 t/ha FYM + 5 t/ha PM + 5 Al
2.5 t/ha VC + Azotobacter + PSB + KMB + PG), followed by~ &
treatments T, T7and T.in decreasing order, respectively. < §
However, the minimum diameter of curd and curd length g % E
was measured in treatment T_.. This might be due tothe | & Sla R 3R BI K EE ©
increased number of leaves, which might have enabled 2l2¢|8 22232335 3xnR E. g
the accumulation of more carbohydrates, resulting in an g
increase in curd diameter and curd length. These results are o3
in agreement with the findings of Chand et al. (2018) and - §‘
Devkota et al. §2021). o ' 'q;): \E SRR RN o
The curd yield per plant was significantly influenced by EISSIS T A A 8 R LI Y L S 3
. . . " S|lE=S[aN N & NN NN m AN NN N
different organic manure, bio-fertilizers and Panchagavya. 2
The maximum curd yield per plant was recorded under AN
treatment T, (10 t/ha FYM + 5 t/ha PM + 2.5 t/ha VC + Sl
= | .9
Azotobacter + PSB + KMB + Panchagavya). It was followed by > > 2 8 I YsSS8sR I B 93N ~
treatments T, T_and T,. The lowest curd yield per plant was alSS|a 8 s 32K om0 g
. . g VUalm m Mm m m }m M M MmO N
obtained under treatment T, . These results are also in line 5
with the findings of Prabhakar et al. (2015), Srimathi (2015) 2 i
and Pal & Bala (2020). Total curd yield per plot was recorded § 3
at the time of harvesting, and it was converted to total E EEI8S N RIS AaRNSBGY
. s . UE|N 6 N o6 6 6 o 0 0 6 N O —
curd yield per hectare and analyzed statistically. Different 2
organic nutrient sources had significantly enhanced curd S o
yield. The treatment T, (10 t/ha FYM + 5 t/ha PM + 2.5 g g 2
t/ha VC+ Azotobacter + PSB + KMB + Panchagavya) was s g Sl v 0 0 = N ~ < & o ~
. . . = T|(O O M OV VOV OV N O N & N m O
significantly superior as compared to rest of the treatments. S|85|M § ¥ ¥V 1m o~ v S m w9
It was followed by treatments Ty T7and T.. The lowest total E
curd yield was observed under treatment T, . The increase é =
in curd yield per plant ultimately enhanced the total yield "": g + O\L:
which could be attributed to the fact that FYM,vCandPM 2/ § | = =~~~ . _ = o _ E A
create favourable conditions for better nutrientabsorption | = |[— F — - T m E mE i E G U
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and favour the growth and development of the root system,
which in turn reflects better photosynthetic activity and dry
matter accumulation. Consequently, a higher total yield is
obtained under the treatments of organic nutrient sources.
Prabhakar et al. (2015), Srimathi (2015) and Pal & Bala (2020)
corroborate these results.

Organic manures significantly affected the marketable
curd yield per hectare. The highest marketable curd yield
was noted with treatment T,(10 t/ha FYM + 5 t/ha PM +
2.5 t/ha VC + Azotobacter + PSB + KMB + PG), followed by
treatments T,, T_and T.. The lowest marketable curd yield
was recorded under treatment T,,. It may be due to the
fact that organic manures, bio-fertilizer (Azotobacter, PSB,
KMB) and Panchagavya ensure more nutrients availability
to the plants, improve disease and pest resistance, and are
also capable of producing anti-bacterial and anti-fungal
compounds, etc., which in turn increases marketable curd
among total curd yields. These results are in agreement with
Mohanta et al. (2018) and Islam et al. (2020). The highest
harvestindex, 32.19%, was recorded under treatment T,00
t/haFYM+5t/ha PM +2.5t/haVC+ Azotobacter + PSB + KMB
+ PG), which was significantly higher than other treatments.
It was followed by treatments T, T, and T_. The lowest harvest
index of 28.41% was registered with treatment T, .. Ola et al.
(2019) reported similar observations.

Quality attributes

The results on the quality parameters of cauliflower, viz.,
TSS, ascorbic acid and dry matter content, were recorded
at the harvesting stage of cauliflower, and mean values
have been presented in Table 2. The total soluble solids and
ascorbic acid contents in curd were significantly influenced
with application of organic manures and bio-fertilizers.
Among the treatments, T,-10 t/ha FYM + 5 t/ha PM + 2.5
t/ha VC + Azotobacter + PSB + KMB + Panchagavya, resulted
in the significantly highest TSS and ascorbic acid content
over all other treatments. It was followed by T, T, and T,
The treatment T, had recorded significantly lowest TSS
and ascorbic acid contents in curd as compared to all the
remaining treatments. Chand et al. (2018), Kaur (2020) and
Giri (2021) have reported similar findings.

The highest dry matter content in curd was recorded
with the treatment T, (10 t/ha FYM + 5 t/ha PM + 2.5 t/ha
VC+ Azotobacter + PSB + KMB + PG), which was significantly
higher than other treatments. It was followed by treatments
T Tgand T, Treatment T, recorded the lowest dry matter
content in curd. This could be explained by the fact that
the combined use of FYM, VC and PM with biofertilizers
creates favorable conditions for better nutrient absorption.
This would have promoted more rapid synthesis of
carbohydrates and ultimately more dry matter accumulation
in plant organs. These findings are in line with Chand et al.
(2018), Mohanta et al. (2018), Kaur (2020) and Giri (2021).

Economics of the treatments

The highest B: C ratio (2.94) was obtained with treatment
10 t/ha FYM + 5 t/ha PM + 2.5 t/ha VC+ Azotobacter + PSB +
KMB + PG (Tw). It was followed by treatment T, with a 2.16
B: Cratio. Treatments T, and T recorded equal B: Cratio. The
lowest B: C ratio was registered under T, . Higher yield due
to efficient combination for supplying nutrients resulted in
increased yield with comparatively lower expenses, which
ultimately led to higher net profit and B:C ratio. These
findings are in line with those reported by Ola et al. (2019),
Islam et al. (2020) and Pal & Bala (2020).

Nutrient content

The result of the nutrient analysis, viz., NPK in plant, curd and
soil, was significantly influenced by application of different
organic nutrient sources along with bio-fertilizers. The NPK
mean values have been presented in Table 3. The application
of different organic nutrient sources with bio-fertilizers had
exerted significant impact on the NPK content in the plant
and curd of cauliflower. The treatment 10 t/ha farmyard
manure + 5 t/ha poultry manure + 2.5 t/ha vermicompost +
Azotobacter + PSB + KMB + Panchagavya (Tm) had recorded
highest NPK content in plant as well as curd. It was followed
by treatments T T, and T.. The lowest NPK content in plant
and curd was found with treatment T,.. The increased
availability of macronutrients (N, P and K) in cauliflower
plants with the addition of organic nutrients might be due
to the acceleration of microbial nitrogen fixation, improved
physical condition of soil, root development, more moisture
retention and thus increased absorption of water and
nutrients. Higher nutrient content in plants might have
served as a source which resulted in higher NPK content
in curd as a sink. These results are in agreement with the
findings of Yassen et al. (2019). Different organic nutrient
sources significantly affected the availability of NPK in the soil
after harvesting. The treatment 10 t/ha farmyard manure + 5
t/ha poultry manure + 2.5 t/ha vermicompost+ Azotobacter
+ PSB + KMB + Panchagavya (T, ) had recorded highest
available NPK in the soil. It was followed by treatments T,
T, and T.. The lowest NPK availability was estimated with
treatmentRDF T, . The combined use of FYM, vermicompost
and poultry manure with biofertilizers has a positive effect
on microbial activity in the root zone, which decomposes
manure and increases nutrient availability in the soil. It also
converts unusable mineral nutrients into usable forms in the
soil, thereby enhancing plant growth and overall soil fertility.
Devi et al. (2018) corroborate these findings.

Various organic nutrient sources had shown significant
influence on nutrient uptake by cauliflower plant and curd.
Among different treatments, 10 t/ha farmyard manure + 5
t/ha poultry manure + 2.5 t/ha vermicompost+ Azotobacter
+ PSB + KMB + Panchagavya (T, recorded maximum NPK
uptake by both curd and plant. It was followed by T, T, and
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T.. The lowest NPK uptake by plants was obtained with T_..
E < " However, the least N uptake by curd was recorded from
O N N ©O ¥ m < O ©O « <« .
o aad - g0 N3N ® T.,and PK uptake by curd was registered under T.. These
S B S g8 TS ameog N L ! . 1 .
© e~ e s s ® A ® findings are in agreement with Patel et al. (2011) and Nazir
et al. (2019).
w| S
Sl .
SIJy g e8-3R o Conclusion
TP m e oo =¥ a0 oo
IR RARITAIMMmm® S o Findings of the experiment revealed that application of 10t/
g p pp
ha FYM + 5 t/ha PM + 2.5 t/ha VC+ Azotobacter + PSB + KMB
s o — " +PG (T, ) was superior in terms of growth, yield and quality
L IO T RNEgLS Ty ~ attributes as well as yield of curd and had secured highest
< 2| < S ¥ ¥ S < y g
3 Z[ 35 RBLEEI22F =% 4 o net profit as well as the B:C ratio. It had also registered
S p 9
g a significantly higher NPK content in curd and plant of
S = cauliflower as well as NPK uptake by curd and plant with
= S a 28388358908 gq g maximum availability of NPKin soil after harvesting. Hence,
SIfs N8R @BIRNRS 2w it can be concluded that application of 10 t/ha FYM + 5 t/
ha poultry manure + 2.5 t/ha vermicompost+ Azotobacter
3|3 + PSB + KMB + Panchagavya (T, ) may be advocated for
© N 92 R8T=-8 33 LTS N more profitable and commercial cultivation of cauliflower
z o R 2383 RIBJEEH cv. Snowball K-1.
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