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FIBSOL FCM & GEL TESTING IN
GROUNDNUT CROP




Introduction

Groundnut (drachis hypogaea 1..) belongs to family Leguminoseae is an imporiant
oilsced crop of India, popularly known as peanut, monkey-nut and locally called as
nelagadale/shenga. Their ability to use atmospheric nitrogen through biological nitrogen
fixation (BNF) is economically sound and environmentally acceptable. Ground nut is the 4"
most important edible oil source crop in world and ranks 13" among the food Crops
(Ramanathan, 2001). It is mainly grown in kharif scason as rainfed crop. Also summer crop
can be taken under protective irrigation, where irrigation source/facility is available.
Globally. 50 per cent of groundnut produce is used for oil extraction, 38 per cent for
confectionary use and 12 per cent for sced purpose. In India, 80 per cent of the totai produce
is used for oil extraction, 11 percent as seed. 8 per cent as direct food and only 1 per cent

produce is exported.

There are many factors which influence the growth and yield of crops. Among them,
Nutrient is important factor decide the quantity and quality of vegetable crops (Chang ef .,
2010). Nutrient can be meet out from both inorganic and organic sources for the crop
requirement. At present instance, Frequent and huge usage of inorganic fertilizer have been
associated with some envirenmental pollution, alteration in soil textures and physical
property of the soil. Moreover, the nutritional value of the crops will be affected seriousty by
the continuous use of syathetic fertilizer and also increases in the cost of crop production
{Shimbo er «l., 2000). Hence, current globe demands cco-friendly and cost-effective
agricultural practices for sustainable food production. This sustainable agricultural practices
are coincides with organic farming which is invariably ancient agricultural practices and
gives major emphasis on maintenance of soil fertility for sustainable yield. Organic farming
helps to improve the physical, chemical and biological properties of soil as well as maintain
the balance in environment through holistic approach and supports living system for future
generation. This sustainable practice gaining importance across the world because of its
socio-economical viability and preservation of natural resources and biodiversity. Application

of organic manure




Among the varous factors affecting the growth and yield of crops, nutrient
management plays a vital role. In crop production, chemical fertilizers are the major source of
nutrients, but escalating cost, coupled with increasing demand of chemical [ertilizers and
depleting soll health nceessitates the safe and efficient use of organics in crop production. It
helps to enhance and maintain soil organic carbon status {or sustained crop yield. India is

endowed with enormous potential of biological resources and industrial byproducts.

Organic matier has an overwhelming ellect on almost all soil propertics. Organic
matter. a most precious component, 1$ also considered as storchouse of many nutrients. For
mineralization of organic maiter, soil fauna and microorganisms arc indispensible. Soil
harbors” a dynamic microbial population, arthropods and others (soil biota). The living phase
of soil 1s greatly stimulated by organic manure addition which serves as a food (carbon) and
energy source for soil life. Both soil and enzyme systems are associated with organic manure
management which carrics out a wide range ol processes that are important for soil health

and fertility. (Ramesh, 2007).

Biofertilizers hold promise in improving the productivity of groundnut in a
sustainable way, To improve the soil health, and for better transformation and mobilization of
nutrients in soil, application of highly competitive strains of groundnut rhizobia, plant growth
promoting rhizobacteria and other heneficial microbes is very erucial to enhance groundnut
productivity. Thus, application of highly competitive and efficiently nitrogen fixing strains of
groundniut rhizobia would help in cnhancing the biological nitrogen fixation vis-a-vis
groundnut yield. The soils of groundnut growing areas are very oflen affected by acidity or
alkalinity coupled with deficiency in available P, Fe, Zn, Mo, and other micronutrients.
Therefore, with the application of phosphate solubilizing microorganisms, plant growth
promoting rhizobacteria and other beneficial bacteria having multiple plant growth promoting
traits,transformation and availability of P, Fe, Zn, Mo and other micronutrients can be
improved substantially. {Annon, 2014)

In the view of above importance of the biofertilizers in crop production and as a low
cost input are being extensively used by the organic farmers. Apart from these many
commercial biofertilizers are also available in the markel. FIB-SOL life technologies
products viz Fibsot FCM & Tibsol gel biofertilizers i1s used for better growth and yield of
crops. The product is used as pre planting seed treatment, seedling treatment, soil drenching

and foltar spray product. In order to test the efficacy of FIBSOL. products with other popular



bio-fertilizers and as well as chemical and organic fertilizers wanted to test their product with
the following objectives;
Objectives:
1. To evaluate the effect of FIB-SOL FCM (Fertilizer carrying Membrane) NI’K
combe and FIB-SOL GEL NPK contbo growth parameters of Groundnut crop
2. To evaluate the effect of FIB-SOL FCM (Fertilizer carrying Membrane) NPK
combo and FIB-SOL GEL NPK combo on yield of Groundnut crop under field

condition

Review of literature

The studies on organic cultivation of groundnut showed that groundnut can be
organically produced, provided adequate phosphorus is applied as phosphocompost. The
highest yield of groundnut obtained with combination of phosphocompost, poultry
manure, neem cake andvermicompost.100% RDF were at par with all the treatments
receiving 2 or more than 2 sources of organic manure in respect of pod yield and produced
significanlly more pods than control. (Parthasarathi patra and Ashim Chandra sinha,

2012)

Anon, 2014 reported that Inoculation with NC92 rhizobium strain increased yield of
the cultivar "J1. 24" at Junagadh in Gujarat. Two identified strains of Bradyrhizobium, 1GR 6
and IGR 40 increased the groundnut yield by 11%. In Tamil Nadu, a strain of Rhizobium
(INAU 14) and another ofBradyrhizobium (Tt9) are used for commercial manufacture of
inoculants. Inoculating the soil with a suspension of peat containing rhizobia in water has
been found successful,

In so far as the quantum of fertilizer savings due to inoculation is concerned, a field
trial by All India Co-ordinated Rescarch Project on Biological Nitrogen Fixation (AICRP-
BNF) at Coimbatore showed that inoculation of rhizobia along with Pseudomonas PS 2 at
100% N and P gave maximum pod yield and substituted for 25% N and P. (Anon,2014)

The highest number of pods, number of seeds, weight of pods, weight of the
seeds, and weight of 100 seceds were recorded in the combined application of Biofertilizer
Ta4-(Rhizobium leguminosarumandBacillus megaterium) than in single application i.c., only

(Rhizobium leguminosarum).(Mahakavi er. ol 2014)



Devakumar ef «f. (2016) rcported that application of N equivalent compost with
beejamruta and jeevamruta resutted in increasing the yield of organic field bean compared to
individual application of different N equivalent compost and beejameuta,

The results of experiment revealed that various growth characters like, plant height,
numbcr of functional leaves cte., yield and yield attributing characters viz., dry pod weight
per plant ete. and quality attributes like oil content, oil yield ete. was recorded significantly
highest with applbcation of 37.5:75:0 kg NPK ha'l over other levels of inorganic fertilizers,
Regarding all cconomic parameters of groundnut; application of 37.5:75:0 kg NPK ha'l was
recorded highest, exceptionaily the maximum benefit: cost ratio was obtained with 25:50:0
kg NPK ha'l compared 1o other levels of fertilizers. Dual seed inoculation of Rhizobium spp.
+ PSB gave significantly maximum growth, yield and yield attributes, quality and economic
values of groundnut over individual inoculation of Rhizobium spp. and PSB treaiments.

(Patil. $.R.,2012).

Sheela Sharma, (2012) reported that application Rhiziobiwm, PSI3, and VAM

biofertilizers significantly increased the growth and yield parameters in groundnut crop.

Zalale and Padmani, (2009) reported that Seed inoculation with biofertilizers
(Rhizobium+PSM) significantly incrcased the plant beight, nodutes per plant, yield
attributing  characters and yield of groundnut. Manuring the crop with FYM 6
t/ha+Rhizobtum+PSM gave significantly 40.19 and 35.96 per cent higher pod and haulm
yiclds of groundnut, respectively over no manuring. Fertilizing the crop with vermicompost
2.0 t/hatRhizobivm+PSM and FYM 3.0 t/ ha+Rhizobtum+PSM found equally effective and
significantly supertor to control m respect to growth parameters, yield attributes and yield of
groundnut.

Bekele et al. (2009) reported higher pod yield obtained from combined application of
46:46 kg N: P205 ha-1 and 2.5 t vermicompost ha-1 exceeded the pod yield produced from
nil application of fertilizers by about 100%.

The apphication of 25 kg N+ 50 kg P-205 -+ 40 kg K20 ha-1 along with Rhizobium,
VAM and PSB recorded significantly higher available nitrogen 164.1 kg ha-1 and available
phosphorus 26.6 kg ha-1 whereas ninimum were noted with the application of RDIF- NPK
alone. However, this treatment also provided signihcantly higher NPK uplake by the crop

and crop yields (pod, kernel and haulm) over rest of the treatments. The mimimum yields



were noted with the application of alone RDF, poultry manure, vermicompost and their

mixture (Choudhary, et al., 2011)

MATERIAL AND METHODS:

A field experiment entitled “Effect of FIB-SOL FCM (Fertilizer carrying
Membrane) NPK combo  and FIB-SOL GEL NPK combo on growth and yicld of
Groundnut(Arachis hypogaea 1.)” was conducted at organic farming block of Research
Insttute on Organic Farming (RIOF), University of Agricultural Sciences, GKVK,

Bengaluru-65 during kharif 2019 and summer 2020.

General description
Location of the experimental site
The experiment was conducted at organic farming block of Research Instituie on

organic farming, GKVK, University of Agricultural Sciences, Bengaluru which is situated at
eastern dry zone of Karnataka at a latitude of 12° 58" North, longitude of 75° 35"East and at

an altitude of 930 m above the mean sca level.

Soil Characteristics of experimental site

Before layout of the experiment, composite soil samples were drawn from the
experimental plot by core sampler method from upper 0-15 em soil layer and soil was
analyzed for chemical properties viz, pH, EC, Organic carbon, Available nitrogen,
phosphorus and potassium. Biological properties viz, general soil bacteria, fungi,
actinomycetes, P-solubilizer, N- fixing bacteria,

Soil of experimental plot was red sandy loam, grouped under the class of alfisols. Soil
pH was near to neutral (6.7) with an electrical conductivity of 0.22 dS m™, soil organic
carbon content was medium (0.45 %) and mcdium in available nitrogen (340 kg ha™)
phosphorus (40.5 kg ha™') and potassium (239 kg ha'). The soil biological properties has
bacteria 11 (No.10° x CFU/g soil), fungi 6.6 (No.10* x CFU/g soil), actinomycetes 7.0
(No.10? x CFU/g soil), N-fixers 3.0(N0.10° x CFU/g soil), P-solubilizers 4.5 (No.10° x
CFU/g soil) in organic block,



Experimental details
Loeation: Research institute on organic farming (RIOF) field, UAS, GK VK, Bengaluru

Season: Kharif 2019 (under protective irrigation through drip)

Crop: Groundnut

Variety: GKVK-5
Spacing: 30 cm x 10 cm

Gross plot size: 4.5 m x 3.5m
Net plotsize: 3.9 mx 3.3 m

No. of Treatments- 09
Replications-3

Design: Randomized complete block design

Source of Nutrients

FIBSOL PRODUCTS TESTED

1. FIBSOL FCM (Fertilizer carrying membrane)- N-FIB, P-FIB, K-F1B

2. FIB-SOIL GEL : N-GEL, P-GEL AND K-GEl,

Both the above mentioned products are piven in split dosage: one as seed treatment
and 2" dosage at pod formation.

3. Organic manures viz.. FYM on N equivalent basis and Vermicompost, biodigester
liguid manure and Panchagavya as liquid organic manures in organic production of
groundnui

4. Integrated organic pest management was followed to control pests and diseases.

Date of Planting: July 2019 — Kharif season

Treatment details

Treatments
Ti - [ Control
T . | FIB-SOL FCM (Ferullizer carrying Mlﬁmbranc) NPK combo
T; . | FIB-SOL GEL NPK combo
T4 ;| Commercial bio-fertilizer (reputed company) NPK combo
Ts : | POP + FIBSOL FCM
Te : | POP + FIBSOL GEL
T, . | GKVK Organic practice )
Ty . | GKVK Oz‘g‘anic practice + FIBSOL FCM
To | : | GKVK Organic practice + FIBSOL GEL




Agronomy Practices
e lLand was tilled with hand operated power tiller followed by harrowing to remove
weeds and to crush the clods and brought to fine tilth,

s Basal Farm yard manure was applied @7.5 t ha™' to plots three weeks before sowing
and incorporated into the soil. |t is common for all the (reatments except control.

* The entire quantity of recommended dose of nitrogen (25 kg N ha'') was applied
through I'YM on N equivalent basis according to the treatments in organic
production of groundnut fellowed by application of liquid organic manures.Viz.,
Jeevamyutha and panchagayva. Gypsum was applied in both organic production and
inorganic production.

e FIB-SOI. I'CM (Fertilizer carrying Membrane) & FIB-SOL. Gel NPK combo at
sowing and flowering stage in two dosages were applied according to the treatments.
FCM was dissolved in water of required quantity and then the seeds are soaked for
few minutes and sown in treatments which received FCM, Whereas Gel wag first
dissolved in water and then this solution is added to fine compost & mixed. Later
added to the furrows and the seeds were sown.

¢ Recommended dose of fertilizers (25:50: 25 kg/ha NPK) were applied for groundnut,
apart use of FIBSOL products in POP treatment.

» Seed reatment according to the treatments were done and the seeds were line sown at
a row spacing of 30 cm, fater thinning is carried out at distance of 10 cm between
plant to plant. Seed treatment for FIBSOL products were carricd out as per the
protocol of FIBSOL.

e Gap hlling was carried out at 12 to 15 days after sowing and optimum plant
population was maintained.

e Earthing up : Important inter-cultivation i.e., Earthing up operation was carried out at
flower formation or before the peg formation (@ 30 days ) after sowing {o sustain
the pegs for easy penetration into soil, provide the aeration and control weeds during

later stage of crop growth.



e Waler management - Since the crop is raised during Kharif season under rainfed
situation, protective itrigation is provided by drip irrigation during critical stages.
*  Weeding- Weeds are removed at 20 and 40 days afier sowing by hand weeding & by

passing cycle weeder,

Plant protection

Time 1o time spraying of botanical extracts, neem oil, trichoderma  at regular intervals
were carried out and no major outhreak of any pest and diseases incidence was noticed during
the experimentation
Tarvesting

The pods at maturity were harvested by digging the plots, first border row plants are
harvested and later net plot rows are harvested separately. The weight of harvested fruits is

recorded separately as net and gross plot yield in kg and then converted into ton ha’!

Results: GROUND NUT -2019 (Kharif)

Growth parameters:

Growth paramcters viz; germination percentage, plant height, number of branches, no
of leaves (paripinnate leaves per plant) and days to 50 % lowering were recorded and

presented in the Table 1 & 2.: Fig 1 & 2

» It was recorded that gerniination percent, plant height, no of branches per
plant, no of leaves per plant has increased were package of practice with
FIBSOL Gel formulation T¢ was used and was on par with POP + FIBSOL
FCM Ts as compared to control (T)),

* Among different combinations of Fibsol FCM & GEL under organic
production of groundnut during Kharif season 2019, Higher growth
parameters were observed in the treatments of Organic production systems, Ts
&Ty were application of organic manures @ N equivalent basis along with
use of FIBSOL FCM & GEL over T, (Control), Ty (Commerctal
biofertilizer), T> (Fibsol FCM) & T3 (Fibso] Gel).




Significantly Higher number of nodules were recorded in Organic production
systems, Tsé To were application of organic manures (@) N equivalent basis
along with use of FIBSOL FCM & GEL over T, (Control).

The treatments T2 & T i.e., were FIBSOL FCM & FIBSOL GFEL only arc
used also recorded higher number of nodules,

Stgnificantly Higher number of nodules were recorded in Organic production
systems, Tg & To were application of organic manures @ N equivalent basis
along with vse of FIBSOL FCM & GEL over Ty (Control).

It was recorded that number of pods per plant has increased significantly were
package ol practice with FIBSOL Gel formulation Ty, was followed and was
on par with POP + FIBSOL, I'CM 'T's as compared to control {(T).

Higher number of pods per plant were observed in the treatments of Organic
production systems, Ty& To were application of organic manures @ N
equivalent basis along with use of FIBSOL FCM & GEL over Ty (Control),
T4 (Commercial biofertilizer), 15 (Fibsol FCM) & T3 (Fibsol Gel).

Yield parameters:

Yield parameters viz: pod, kernel yield per ha and test weight (100 no. kernel) were

recorded and presented in the Table 3 & Fig 3.

Higher pod yield was obtained in the treatment were package of practice with
FIBSOL Gel formulation T¢(25.80 g/ha) was used and was on par with POP +
FIBSOL FCM Ts (25.26 g/ha) as compared to control (T1) (10.24 g/ha).
Among dilterent combinations of Fibsol FCM & GEL under organic
production of groundnut during Kharif' season 2019, Organic production
systems, Tg( 24.16 g/ha) & Ty (24.68) were application of organic manures (@
N equivalent basis along with use of FIBSOL FCM & GEL recorded higher
pod yield over T\ (Control), T4 (Commercial biofertilizer), T (only Fibsol
FCM) & T (only Fibsol Gel). However, Tz & To were found 1o be on par.
Similarly, Significant Higher kernel yield/ha and kernel test weight (g) were
recorded in Organic production systems, Tg& To were application of organic
manures (&) N equivalent basis along with use of FIBSOL FCM & GEL over

Ty (Control).



Sotl chemical proprietics after harvest
Chemical properties of soil viz. soil pH, electrical conductivity and organic
carbon ol soil & soil available nutrients (NPK kg/ha) at harvest of the groundnut as
influenced by FIBSOL products tested in organic as well as inorganic production system is
presented in (Table 4). However no significant difference in these propricties is noticed, but
wherever FIBSOL products are used, higher values were observed.
Biological parameters:
Microbial population of soil after harvest of groundnut crop, higher population
were observed in FIBSOL products used treatments as compared to Ti- control, 15 — POP +
FCM., Te- POP + Gel.(Table 5). This clearly shows that in organic production system along
with use of FIBSOL FCM and FIBSOL gel, favorable microbial population development can
be observed due to available of more carbon source in form of organic manures, liquid
organic manures, mulching etc., Organic carbon from manures provides the encrgy source for
the active, healthy soil microbial environment that both stabilizes nutrient sources and make

those nutrients available to crops. (Gangadhar, 2019).

Economics of groundnut Kirarif-2019

The per hectare cost of cultivation, gross returns, net returns and benefit: cost ratio
was worked for groundnut cultivation (Kharif~2019) under different production methods is
represented in Table 6. The cost of cultivation was highest under organic practice with
FIBSOL FCM (Rs. 33320) followed by package of practices in combination with FIBSOL
FCM(Rs. 33150), organic practice with FIBSOL Gel (Rs.31820) and package of practices in
combination with FIBSOL Gel(Rs. 31650).The highest net returns was vecorded in package
of practices in combination with FIBSOL Gel (Rs. 97350) followed by package of practices
i combination with FIBSOL FCM (Rs. 93150), organic practice with FIBSOL Gel(Rs.
81580) and organic practice with FIBSOL FCM(Rs. 77630) with high benefit: cost ratios of
4.08, 3.81, 3.56 and 3.33, respectively. Similar trend was also observed in the case of lowcst

cost per quintal of groundnut production.
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Kharif 2019
Table 1: Growth parameters as influenced by FIBSOL FCM & FIBSOL GEL with other commercial bio-

fertilizers in organic and inorganic production.

Treatments Plant Height (cm) No. of Leaves No. of Branches
(paripinnate)/plant
30 60 At 30 60 At 30 60 At
DAS DAS harvest DAS DAS harvest DAS DAS | harvest
T: 9.98 25.70 30.77 13.80 | 25.70 30.9 4.32 7.40 9.67
T, 12.10 | 33.23 41.37 25.00 | 33.23 49.10 7.80 13.20 15.33
T3 12.15 | 33.26 40.96 26.20 | 33.26 47.40 7.80 12.15 14.12
Ta 11.91 | 32.30 38.70 21.20 | 32.30 37.20 6.67 10.50 11.68
Ts 14.00 | 36.23 47.20 32.10 | 36.23 55.60 9.91 16.10 17.34
Te 14.25 | 36.54 48.11 32.60 | 36.54 57.50 10.17 | 16.70 17.80
Ty 13.74 | 35.27 45.50 27.50 | 35.27 52.50 8.60 14.30 14,53
Ts 14.19 | 36.33 48.80 28.50 | 36.33 53.80 8.91 15.90 16.80
To 14.08 | 36.27 47.40 28.30 | 36.27 55.00 8.75 16.30 17.20
SE.m+ 0.56 1.23 1.61 1.37 1.23 2.37 0.55 0.89 0.93
CD@5% 1.67 3.70 4.84 4.11 3.70 7.11 1.64 2.67 2.78
|
‘ 70 |
| |
60 |
E
E 50
£=
: |
i |
£ =—4¢—P|. Height (cm) .
m© 30 ‘
3 —i—No. of paripinnate leaves |
£
| %20 - ~#—No. of branches
o - *_‘.’*—_ﬁ
10 - -
D T T T T T

T1 T2 T3 T4 T5 T6 T7 T8 T9

Fig 1. Effect of FIBSOL-FCM & FCM gel with other biofertilizers under organic and
inorganic production of groundnut

Legend

LK : Control

Tz : FIB-SOL FCM (Fertilizer carrying Membrane) NPK combo
Ts : FIB-SOL GEL NPK combo

Ta : Commercial bio-fertilizer (reputed company) NPK combo
Ts : POP* +FIBSOL FCM

Te : POP +FIBSOL GEL

Ty : GKVK Organic practice

Ta : GKVK Organic practice + FIBSOL FCM

Ta 3 GKVK Organic practice + FIBSOL GEL

*Package of practices for groundnut
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Table 2: Days to 50 % flowering, no o nodules/plant and no. of pods/plant as influenced by FIBSOL
FCM & FIBSOL GEL with other commercial bio-fertilizers in organic and inorganic

production.
Treatments | Days to No. of No. of
50 % | Nodules Pods
flowering /plant /plant
T 46.3 47.00 20.13
T2 44.00 100.67 34.93
T3 44.00 102.33 35.60
Ts 45.00 79.00 29.20
Ts 42.00 104.00 46.73
Te 42.00 105.23 45,80
Ty 43.00 108.00 40.47
Tg 43.00 113.40 43.33
T 43.00 115.70 44.07
SE.m+ 0.41 2.06 2.08
CD@5% 1.20 6.17 6.25
% 120 H Days to 50 % flowering ® No. of Nodules /plant m No. of Pods /plant
o
c
o
€ 100
@
=
| 'g - 80
| < &
©
o = g0
c 3
23
5 a 40 -
g
e
=®
2 20 -
8
% 0 "..'-"_'" T ‘_'__'i A [ AT, "__'_'I- ''''' T _'"_'_""I .“"'_"' 1..’
= T T2 T3 T4 T5 T6 T7 T8 T9

Effect of FIBSOL-FCM & FCM gel with other biofertilizers under organic and inorganic
production of groundnut

Legend

Th : Control

Ta : FIB-SOL FCM (Fertilizer carrying Membrane) NPK combo
Ta ; FIB-SOL GEL NPK combo

Ta : Commercial bio-fertilizer (reputed company) NPK combo
Ts ; POP* + FIBSOL FCM

Te : POP +FIBSOL GEL

Ts : GKVK Organic practice

Ts ; GKVK Organic practice +FIBSOL FCM

Te 7 GKVK Organic practice -+ FIBSOL GEL

*Package of practices for groundnut
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Table 3: Pod yield/ha, kernel yield/ha and 100 kernel test weight (g) as influenced by FIBSOL FCM &
FIBSOL GEL with other commercial bio-fertilizers in organic and inorganic production.

3000

2500

2000

1500

500

Pod & Kernel yield (kg/ha)

1000 -

Treatments | Podyield | Kernelyield Test weight
kg ha? Kg ha? 100 Kernel
(8)
T1 448.00 277.00 31.60
T2 1567.00 1034.00 40.00
T3 1515.00 1000.00 39.70
Ts 1063.00 686.40 35.00
Ts 2526.67 1718.07 43.73
Te 2580.00 1801.33 45.00
Ty 1867.00 1269.10 42.00
Ts 2218.67 1536.50 43,70
To 2268.00 1587.00 45,00
SE.m+ 109.00 100.10 1.08
CD@5% 326.79 300.11 3.25

Fig. 3. Effect of FIBSOL-FCM & FCM gel with other
biofertilizers under organic and inorganic production of
groundnut

i Pod yield kg ha-1 Kernel yield Kg ha-1

Legend

Ti ; Control

T2 : FIB-SOL FCM (Fertilizer carrying Membrane) NPK combo
Ta ; FIB-SOL GEL NPK combo

Ta .| Commercial bio-fertilizer (reputed company) NPK combo
Ts : POP* +FIBSOL FCM

Ts : POP +FIBSOL GEL

Tz 2 GKVK Organic practice

Ts : GKVK Organic practice + FIBSOL FCM

Ta 3 GKVK Organic practice + FIBSOL GEL

*Package of practices for groundnut
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Table 4: Soil chemical properties & Soil avaitable nutrients as influenced by FIBSOL FCM & FIBSOL
GEL with other commercial bio-fertilizers in organic and inorganic production after

harvest.

Treatments pH Ec (ds/m? | OC{%) Nitrogen Phosphorus Potassium
(kg/ha} (kg/ha) {kg/ha)

Ta 4.88 0.20 0.40 202.50 11.90 101.00

T» 5.00 0.30 0.43 2384 13.52 135.70

Ts 5.00 .30 0.43 239.3 13.60 138.20

Ta 4.80 0.26 0.41 220.4 12.30 128.00

T 4.90 026 | 040 | 2505 | 1420 | 15150

T 4.80 026 | 040 | 2609 1530 | 15230

T 5.10 030 | o044 | 2420 | 1730 | 14020

2 500 | 030 | 043 | aazo | 1sa0 | 1330

To 5.00 0.30 0.44 243.0 1860 | 14530

SE.mz 0131 | 0003 | 0005 | 1314 | 08 | 220

CD@5% NS NS NS 39.05 NS | NS

Table 5: Soil Microbial population as influenced by FIBSOL FCM & FIBSOL GEL with other commercial
bio-fertilizers in organic and inorganic production after harvest.

[ Treatments | Bacteria (No. x 10° Fungi Actinomycetes
CFU/g of soil) (No. x 16"CFU/g of | {(No. x 10°CFU/g
- soil) of soil)
Ty 24.70 10.55 14.90
Tz 30.00 12.60 17.00
T 30.00 13.20 17.93
Ta 29.80 11.93 16.15
Ts 26.17 10.70 14.30
Ts 27.70 10.50 14.90
T 33.00 16.25 18.20
Ta 35.67 18.25 18.90
ROV 38.30 19.33 20.60
Frest | - ' '
SE.m+ 2.41 0.836 1.145
CD@5% 7.85 2.48 3.40
Legend
T . Control
Tx . FIB-SOL FCM (Ferlilizer carrying hembrane) NPK combe
Ts : FIB-SOL GEL. NPK combo
Ts ; Commerciat bio-fertilizer (reputed company} NPK combo
Ts : POP* + FIBSOL FCM
Ts : POP + FIBSOL GEL
T: : GKVK Crganic praclice
Ts . GKVK Organic praclice + FIBSOL FCM
Ta . GKVK Organic praclice + FIBSOL GEL
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INFERENCIE

FIBSOL FCM & FIBSOL GEL form of NPK bio fertilizers can be used lor improving
growth & yield in organic groundnut production as well as in conventional farming,
FIBSOL FCM & FIBSOL GEL form of NPK bio festilizers performs better when
application of FYM/Vermicompost/Compost on N cquivalent basis is applied along
with the above products. This can be observed were only FIBSOL FCM & IFIBSOL
gel is applied in void of organic manuies (o the crop were 30 per cent yield is reduced
as compared to supplementation of organic manures along with [ib sol products.

JFor sustenance of NPK microbial population in the soil and support the crop growth,
organic manures play a key role.

Plant remains more greener even during later stages ie., harvesting compared to
control.

S01]1 Microbial toad has been improved in organic production system and where
FIBSOL FCM & FIBSOL GEL form of NPK bio fertilizers was used.

FCM & GEL bio-fertilizers are more eflective in combination ol organic manures

By utility, GEL formulation is easy (o use in crop production.

I3:C ratio worked is found better in GEL bio-fertilizers.
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Groundnut -2020 (summer)

Experimental details

Location: Research institute on organic farming (RIOF) field, UAS, GKVK, Bengaluru

aseason: Summer 2020 (under drip frrigation)

Crop: Groundnut

Variety: GKVK-5

Spacing: 30 cm x 10 ¢m
Gross plot size: 4.5 m x 3.5 m
Net plotsize: 3.9 mx 3.3 m
No. of Treatments- (09

Replications-3
Design: Randomized complete block design
Source of Nutrients

FIBSOL PRODUCTS TESTED

1. FIBSOL FCM (Fertitizer carrying membrane)- N-FIB, P-FIB, K-FIB
2. FIB-SOL GEL : N-GEL, P-GEL AND K-GEL

Both the above mentioned products are given in split dosage: one as seed treatment

and 2" dosage at pod formation.

[

Organic manures viz., FYM on N equivalent basis and Vermicompost, biodigester

liquid manure and Panchagavya as liquid organic manures in organic production of

groundnut

4, Integrated organic pest management was followed to control pests and diseases.

Treatment details

Treatments

T ;| Control

T> ;| FIB-SOL FCM (Fertilizer carrying Membrane) NPK combo
T . | FIB-SOL GEL NPK combo
Ty .| Commercial bio-fertilizer (reputed conu:;any) NPK combo

Ts : | POP + FIBSOL FCM

Te : | POP + FIBSOL GEL

Ty : | GKVK Organic practice
Ty o | GKVK Organic practice + FIBSOL FCM _
Ty : | GKVK Organic practice + FIBSOL GEL

17



Agronomy Practices

Land was digged manually followed by harrowing to remove weeds and to crush the
clods and brought 1o fine tilth.

Basal Farm yard manure was applied @ 7.5 t ha™' to plots three weeks before sowing
and incorporated into the seil. It is common for all the treatments except control.

The entire quantity of recommended dose of nitrogen (25 kg N ha™') was applied
through FYM on N equivalent basis according to the (reatments in organic

production of groundnut followed by application of liquid organic manures. Viz.,

Jeevamrutha and panchagayva. Gypsum was applied in both organic production and

iorganic production.

FIB-SOL. FCM (Fertilizer carrying Membrane) & FIB-SOL Get NPKcombo at
sowing and flowering stage in two dosages were applied according to the treatments.
FCM was dissolved in water of required quantity and then the seeds are soaked for
few minutes and sown in treatments which reccived FCM, Whereas Gel was mixed
with fine compost and then added to the furrows and the seeds were sown in
ireatments which received GEL

Recommended dose of fertilizers (25:50: 25 kg/ha NPK) were applied for groundnut,
apart use of FIBSOL products.

Seed treatiment according to the treatments were made and the seeds were line sown
at a row spacing of 30 em, later thinning is carried out at distance of {0 cm between
plant to plant. Seed treatment for FIBSOL products were carried out as per the
protocol of FIBSOL.

Gap filling was carried out at 12 to 15 days after sowing and optimum plant
population was maintained.

Earthing up : Important inter-cultivation i.e., Earthing up operation was carried out at
flower formation or before the peg formation (@ 30 days ) after sowing to sustain
the pegs for casy penetration into soil, provide the aeration and controt weeds during

later stage of crop growth,

18



¢ Water management - Since the crop 1s raised during Summer season situation,
irrigation is provided by drip irrigation throughout the crop growth,
¢  Weeding- Weeds are removed at 20 and 40 days after transplanting manually & by

passing cycle weeder.

Plant protection

Time to time spraying of botanical extracts, neem oil, trichoderma at regular intervals
were carried out and no major outbreak of any pest and diseases incidence was noticed during
the experimentation
Harvesting

The pods at maturity were harvested by digging the plots, (irst border row plants are
harvested and fater net plot rows are harvested separatcly, The weight of harvested fruits is

recorded separately as net and gross plot yield in kg and then converted into ton ha!

Results: GROUND NUT -2020 (Summer season)

Growth parameters:

Growth parameters viz, germination percentage, plant height, number of branches, no
of leaves (paripinnate leaves per plant) and days to 50 % flowering were recorded and

presented in the Table 7 & 8.

It was recorded that germination percent, plant height, no of branches per plant, no of
leaves per plant has increased were package of practice with FIBSOL Gel formulation

Te was used and was on par with POP -+ FIBSOL FCM Ts as compared to control (T)).

e Among different combinations of Fibsol FCM & GEL under organic
production of groundnut during Summer scason 2020, Higher growth
parameters were observed in the freatments of Organic production systems,
Ts& Ty were application of organic manures @ N equivalent basis along with
use of FIBSOL FCM & GEL over T, {(Control), T4 (Commercial
biofertilizer), T2 (Fibsol FCM) & Ts (Fibsol Gel).
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Significantly Higher number of nodules were recorded in Organic procluction
systems, Tgé& To were application of organic manures @ N equivalent basis
along with use of FIBSOL FCM & GEL over T {Control).

The treatments Ty & Ty ie., were FIBSOL FCM & FIBSOL GEL only are
used also recorded higher number of nodules.

Sigmficantly Higher number of nodules were recorded in Organic production
systems, Tg& Ty were application of organic manures @ N equivalent basis
along with use of FIBSOL FCM & GEL over T (Control).

[t was recorded that number of pods per plant has increased significantly were
package of practice with FIBSOL Gel formulation Ty was followed and was
on par with POP + FIBSOL FCM 'T's as compared to control (1),

Higher number of pods per plant were observed in the treatments of Organic
production systems, Ty & To were application of organic manures @ N
cquivalent basis along with use of FIBSOL FCM & GEL over T\ (Control),
Tq (Commercial biofertilizer), T2 (Fibsol FCM) & T; (Fibsol Gel).

Yield parameters:

Yield parameters viz; pod, kernel yield per ha and test weight (100 no. kernel} were

recorded and presented in the Table 9 & Fig 4.

¢ IHigher pod yield was obtained in the treatment were package of practice with

FIBSOL Gel formulation Ts (27.36 g/ha) was used and was on par with POP +
FIBSOL FCM Ts (27.68 g/ha) as compared to control (T)) (5.26 g/ha).

Among different combinations of Fibsol FCM & GEL under organic
production of groundnut during summer season 2020, Organic production
systems, Ty (22.85 g/ha) & Ty (23.05) were application of organic manures @
N equivalent basis along with use of FIBSOL FCM & GEL recorded higher
pod yield over Ty (Control), T4 (Commercial biofertilizer), T (only Fibsol
FFCM) & Ts (only Fibsol Gel). However, Tg & To were found 1o be on par.
Similarly Significantly Higher kernel yield/ha and kernel test weight (g) were
recorded in Organic production systems, Te& Ty were application of organic
manures (@ N cquivalent basis along with use of FIBSOL FCM & GEL over

T {Control).
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Soil chemical proprietics after harvest
Chemical properties of soil viz., soil pll, electrical conductivity and organic
carbon of soil & soil available nutrients (NPK kg/ha) at harvest of the groundnut as
influenced by FIBSOL products tested m organic as well as inorgante production system  1s
presented in (Table 10). However no significant difference in these proprieties is noticed, but
wherever FIBSOL products are used, higher values were observed.
Biological parameters:
Microbial population of soil after harvest of groundnut crop, higher population
were observed in FIBSOL products used treatments as compared to T- control, Ts - POP +
FCM, Te- POP 1 Gel.(Table 11). This clearly shows that in organic production system along
with usc of FIBSOL FCM and FIBSOL gel, favorable microbial population development can
be observed due to available of more carbon source in form of organic manures, liquid

organic manures, mulching ete.,

Economics

Economics of groundnut Summer-2020

The per hectare cost of cultivation, gross returns, net returns and benefit: cost ratio
was worked for groundnut cultivation (Swmnmer-2020) under different production methods 1s
represented in Table 12, The cost of cultivation was highest under GK VK organic practice
with FIBSOI. FCM (Rs. 34600) followed by UASB package of practices in combination
with FIBSOL FCM (Rs. 34430), GKVK organic practice with FIBSOL Gel (Rs.33100) and
UASB package of praciices in combination with FIBSOL Gel (Rs.32930). The highest net
returns was recorded in UASB package of practices in combination with FIBSOL Gel (Rs.
112390} followed by UASB package of practices in combination with FIBSOL FCM (Rs.
109210), GKVK organic practice with FIBSOL GEL (Rs. 87913) and GKVK organic
practice with FIBSOI, FCM (Rs, 85363) with high benefit: cost ratios of 4.41, 4.17, 3.66 and
3.47, respectively. Similar trend was also observed in the case of lowest cost per quintal of

groundnut production.
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INFERENCE

FIBSOL FCM & FIBSOL GEL form of NPK bio fertilizers can be used for improving
growth & yield in organic groundnut production as well as in conventional farming.
FIBSOL T'CM & FIBSOIL. GEL form of NPK bio fertilizers performs better when
application of ['YM/Vermicompost/Compost on N equivalent basis is applied along
with the above products. This can be observed were only FIBSOL FCM & FIBSOL
gel is applied in void of organic manures to the crop were 30 per cent yield is reduced
as compared to supplementation of organic manures along with 1ib sol products.

IFor sustenance of NPIC microbial population in the soil and support the crop growth,
organic manures plays a key role.

Plant remains greener even during later stages ie. Harvesting compared to control.
Highcr yield is obtained in summer groundnut as it is irrigated crop and also
groundnut crops respond to favorable sunlight hours,

FCM & GEL bio-fertilizers are more effective in combination of organic manures

By utility, GEL formulation is easy to use in crop production.

B:C ratio worked is found better in GEL bio-fertilizers.
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Table 7: Growth parameters as influenced by FIBSOL FCM & FIBSOL GEL with other commercial bio-
fertilizers in organic and inorganic production.

Noof Leaves

Treatments Plant Height {cm) No. of Branches
{paripinnate)/plant

30 60 At 30 60 At 30 60 At

DAS DAS harvest DAS | DAS harvest DAS DAS | harvest
T 11.26 | 2570 | 3077 | 1433 | 2633 | 3200 | 477 | 850 | 11.00
T, 13.66 | 3542 | 4222 | 2597 | 3421 | 5057 | 861 | 1500 | 17.44
T 13.71 | 3524 | 4096 | 27.21 | 34.24 | 4881 | 879 | 13.81 | 16.06
To | 1344 | 3422 | 3961 | 2199 | 3325 | 3831 | 752 | 1193 | 13.23
Ts | 1545 [ 3733 | 4728 | 33.30 | 3626 | 59.32 | 1117 | 1830 | 206
Te 1608 | 3765 | 4711 | 3379 | 3681 | 57.16 | 11.65 | 18.98 | 19.64
T 1551 | 37.37 | 4550 | 28.67 | 36.57 | 47.89 | 979 | 16.26 | 16.51
T 16.01 | 3850 | 48.80 | 29.67 | 37.67 | 5542 | 10.15 | 18.05 | 19.09
T 1589 | 3843 | 4866 | 29.46 | 37.61 | 56.66 | 9.96 | 1850 | 19.54
SE.m+ 096 | 153 | 2150 | 115 | 143 | 230 | 036 | 089 | 066
CD@5% | 287 | 459 | 645 | 345 [ 429 | 688 | 1.07 | 266 | 198

Table 8. Days to 50 % flowering, no o nodules/plant and ne. of pods/plant as influenced by FIBSOL
FCM & FIBSOL GEL with other commercial bio-fertifizers in organic and inorganic

production,
Treatments Days to 50 % Nodules/Plant Pods/PI'é”rifw“
flowering

T 47.00 55.00 21.67
T, 43.83 104.95 40.49
Ts 43.88 98.46 41.00
Ta 44.87 93.02 30.33
Ts 41.88 110.73 50.58
T 41.88 111.90 49.67
T; 4288 113.83 45.55
Ts 42.88 117.73 49.33
To 42.88 120.42 47.80
SE.m+ 130 3.58 2.26
CD@5% 391 10.73 6.79
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Table 9: Pod yield/ha, kernel yield/ha and 100 kernel test weight (g) as influenced by FIBSOL FCM &
FIBSOL GEL with other commercial bio-fertilizers in organic and inorganic production.

Treatments | Podyield | Kernelyield Test weight
kg ha™ Kg ha™ 100 Kernel
(8)
T1 525.8 324.6 41.70
T> 1750 1155 46.60
T3 1770 1168 47.80
Tq 1107 714.8 42.10
Ts 2736 1860.8 49.00
Te 2768 1932.2 49.33
Ty 2041.9 1472.9 49.30
Ts 2285 1582.2 45.90
To 2304.8 1612.7 46.00
SE.m+ 133.98 98.47 1.43
CD@5% 401.67 295.23 4.28

Fig. 4. Effect of FIBSOL-FCM & FCM gel with other biofertilizers under

organic and inorganic production of groundnut
T9
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>
o
o
l_I
T AR 3 Bl e i |
I 1 1

T1 T2 T3 T4 Td T6 T2 T8

® Pod yield kg ha-1 = Kernel yield Kg ha-1
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Table 10: Soil chemical properties & Soil available nutrients as influenced by FIBSOL FCM & FIBSOL
GEL with other commercial bio-fertilizers in organic and inorganic production after

harvest.
Treatments pH Ec (ds/m? | OC {%]} Nitrogen Phosphorus Potassium
(kg/ha) | (kg/ha) (kg/ha}
T 4.40 0.23 0.40 25750 | 26.31 183.95
T 5.23 030 | 045 31295 | 2879 219.17
T; 5.26 030 | 045 325.22 30.97  228.57
Ta 4.40 0.23 0.40 304.94 30.66 22372
T 4.41 0.23 | 040 359.93 3635 | 254.14
To 4.43 023 | 040 375.54 3535 | 25813
T 5.30 030 | 045 3256 | 3243 | 23670
T 5.34 030 | 045 3375 3555 | 236.09
T 5.36 0.30 0.45 34430 | 3635 | 240.16
 SE.m+ 0.13 001 | 0.0 24.21 238 22.32
CD@5% NS NS NS NS NS NS

Tablell: Soil Microbial population as influenced by FIBSOL FCM & FIBSOL GEL with other
commercial bio-fertilizers in organic and inorganic production after harvest.

Treatments Bacteria {No. x Fungi Actinomycetes
10° CFU/g of soil (No. x 10" (No. x 10° CFU/g
CFU/g of soil of soil
T, 125.89 15.28 12.75
. 33.93 20.22 14.05
Ts 34.13 21.80 14.43
Ts 33.10 20.15 14.58
Ts 30.53 18.63 14.58
Te 3155 18.02 15.38
T 3433 21.80 15.96
Ts 36.93 22.01 17.35
To ~37.29 23.45 18.95
SE.m+ 2.46 1.39 1.07
CO@5% NS NS NS
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PLATE 1: OPENING OF FURROWS FOR GROUND NUT CROP SOWING

PLATE 2: FIELD VIEW OF TOMATO CROP PLANTING
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PLATE 4: GEL FORM NPK BIOFERTILIZER BEIG DISSOLVED IN WATER




PLATE 6: FIBSOL PRODUCTS LTD. REPRESENTATIVE ALONG WITH RIOF STAFF




PLATE 7: GENERAL VIEW OF FIBSOL PRODUCTS TESTING TRAIL IN GROUNDNUT — Kharif 2019
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PLATE 8: GENERAL VIEW OF FIBSOL PRODUCTS TESTING TRAIL IN GROUNDNUT — Summer 2020




PLATE 11: T1 - CONTROL—GOUNDNUT
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PLATE 12: T9- ORGANIC PRODUCTION SYSTEM + FIBSOL NPK GEL-GROUNDNUT




FIBSOL FCM & GEL TESTING IN
TOMATO CROP




Introduction

Tomato (Lycopersicon esculentum Mill) is important vegetable crop mostly grown under
irrigated condition in kitchen garden, commercial field in green house or poly house and soilless
cultare (hydroponic). It is native of tropical America cultivated both in tropical and sub-tropical
condition, Tomato is perishable fruit which is rich source of Vitamin A and C. also contain
stgnificant amount of dietary fiber, beta-carotene, mineral nutrients like Fe, Mg, K, P and
organic acids such as ¢itric, malic and acetic acid. It has health benefits of gastric secretion, acts
as blood puritier and intestinal antiseptic.

There arc many factors which influence the growth and yield of crops. Among them,
Nutrient is important factor decide the quantity and quality of vegetable crops (Chang er of.,
2010). Nutrient can be meet out from both in(‘)rganic and organic sources for the crop
requirement. At present instance, Frequent and huge usage of inorganic fertilizer have been
associaled with some environmental pollution, alteration in soil textures and physical property of
the soil. Moreover, the nutritional value of the crops will be affected seriously by the continuous
use of synthetic fertilizer and also increases in the cost of crop production (Shimbo e af., 2000),
Henee, current globe demands eco-fiiendly and cost-effective agricultural practices for
sustainable food production. This sustainable agricultural practices are coincides with organic
farming which is invariably ancient agricultural practices and gives major emphasis on
maintenance of soil fertility for sustainable yield. Organic farming helps to improve the physical,
chemical and biological properties of soil as well as maintain the balance in environment through
holistic approach and supports living system for future generation. This sustainable practice
gaining importance across the world because of its socio-economical viability and preservation

of natural resources and biodiversity. Application of organic manure

Objectives:
1. To evaluate the effect of FIB-SOL FCM (Fertilizer carrying Membrane) NPK combo
and FIB-SOL GEL NPK combo growth parameters of Tomato crop
2. Toevaluate the effect of FIB-SOL FCM (Fertilizer carrying Membra ne) NPK combo
and FIB-SOL GEL NPK combo on yield of Tomato crop under field condition
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Review of literature _

Vamadeva angadi et. al. (2017) that tomato crop receiving the recommended dose of
fertitizers along with the bio fertilizers recorded superior plant growth, yietd parameters which
was followed by combination of FYM @ 6t/ha + poultry manure @ 3.5 t/ha. The treatments with
bio fertilizers recorded higher values compare to without bio fertilizers. Chinnaswami and
Marakulandai, (1967) reported that combination of FYM and inorganic manure (12:106:84 NPK
Kg ha-1} significantly enhanced the keeping quality of tomato.

Ranganathan and Rani Perumal (1995) reported that integration of composted coir pith -+
Azospivithon with micro food registered a significant increase in the haulm dry matter of tomato
over the other treatments. The increase in the haulm yield of tomato at harvest ranged from 11,50
1o 29.00 per cent over NPK in /neepfisols and 11.00 to 26.00 per cent in Alfisols.

Reddy (1999) reported that application of 20 t compost ha™' was sufficient to realize thel
high TSS (4.6" Brix), acidity (0.84 %) and ascorbic acid (14.30 .mg 100 ¢! juice). Highest plant
height (43.30 cm) was recorded with application of 20 t compost ha'' highest fruit yield (15t
ha') was recorded in the 30 t compost ha'' but it was on par with 20 t of compost ha! (14 ¢ ha').

Renuka and Ravishankar (2001) observed carlier flowering (21.50 days), higher {ruit set
(57.76 %), number of primary branches per plant (6.00), dry matter (113.34 g plant™), fruit
volume (30.33 cc), fruits per plant (17.81) and fruit yield (47.66 t ha™') with application of FYM
and biogas slurry in tomato. The fruit yield was two and half times more over N, P and K
inorganic fertilizer application (18.44 t ha™),

Nileema and Sreenivasa (2011) opined that combined application of recommended dose
of fertilizer (150:100:60 N: P20s: K20 kg and FYM 25 t ha'') + Beejamrutha + Jeevamrutha
(500 1 ha™'y + Panchagayva (3%) recorded statically higher plﬁnt height (143.2 em), dry matter
accumulation (7.94 g plant’') number of fruits plant” (23.3) and fruit weight plant’ (316.6 g
plant’) as compared (o alone application of RDF (124.8 ¢cm, 5.43 g plant”’, 11.1 and 167.2 g
plant!).

- Geetharani'and Parthiban (2014} revealed that application of poultry manures @ 7 t ha™'
recorded significantly higher plant height (58.3 cm), number of fruits plant” (30.7), fruit yield
(1.1 kg plant’') and seed yield (0.68 g plant’) as compared to application of vermicompost @ 6 t

ha'! (49.3 cm, 21.83, 0.9 kg ha' and 0.55 g plant”', respectively) .
Z2p
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Rajya laxmi (2015) ef af., obscrved that application of 50 per cent RDF + 50 per cent
FYM recorded maximum plant height (133.53 em), minimum days to first flowering (29.47),
maximum number of fruits per cluster (5.67), maximum number of fruits per plant (36.72),
maximum fruit yield per plant (849 g), maximum fruit yield per ha (33.77 1) nret returns (Rs.2,

14,925 ha'y and B:C ratio (2.75:1) compared to application of 100 per cent RDFE,

MATERIAL AND METHODS:

A field experiment entitled “Effect of FIB-SOL FCM (Fertilizer carrying
Membrane} NPK combo  and FIB-SOL GEL NPK combo on growth and yield of tomato
(Lycopersicon esculentum Mill.)” was conducted at organic farming block of Research Institute
on Organic Farming (RIOF), University of Agricultural Sciences, GKVK, Bengaluru-65 during
kharif” 2019.

General description
Location of the experimental site
Fhe experiment was conducted at organic {arming block of Research institute on arganic

farming, GKVK, University of Agricultural Sciences, Bengaluru which is situated at castern dry
zone of Karnataka at a latitude of 129 58" North, longitude of 75° 35" Fast and at an altitude of

930 m above the mean sea level.
Soil Characteristics of experimental site

Before layout of the experiment, compositc soil samples were drawn from the
experimental plot by core sampler method from upper 0-15 em soil layer and soil was analyzed
for chemical properties viz, ptl, EC, Organic carbon, Available nitrogen, phosphorus and
potassium. Biological propertics viz., general soif bacteria, fungi, actinomycetes, P-solubilizer,
N- fixing bacteria,

Soil of experimental plot was red sandy loam, grouped under the class of alfisols. Soil pH
was near to neutral (6.5) with an electrical conductivity of 0.21 dS m™' soil organic carbon
content was medium (0.44 %) and medium in available nitrogen (320 kg ha™') phosphorus (39.8

kg ha'') and potassium (225 kg ha'').
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Experimental details
Location: Rescarch institute on organic farming (RIOF) field, UAS, GKVK, Bengaluru

Season: Kharil 2019 (under protective irrigation through drip)

Crop: Tomato

Varicty: NAS 501(Namdhari sceds)
Spacing: 90 x 45 ¢m

Gross plot size: 4.5 m x 3.5 m
Net plot size: 2.7 m x 2.6 m

No. of Treatments- 09

Replications-3

Sourees of nutrients: FIBSOL- FCM, FIBSOL- GEL,
Treatment details

Freatments
T | Control B
I FIB-SOL. FCM (Fertilizer carryin'élﬁgﬁ{branc) NPK combo
I FIB-SOL GEL NPK combo - B
Ta - | Commercial bio-fertilizer (reputed company) NPK combo -
T 1 hoP L FIBSOL FCM
T “TPoPiFIBSOLCRL
T : 1 GKVK Organic practice
Ts - | GKVK Organic practice + FIBSOL FCM
T : | GKVK Organic practice + FIBSOL GEL
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Agronomy Practices

Land was tilled with hand operated power tiller followed by harrowing {o remove weeds
and to crush the clods and brought to fine tilth.

Basal Farm yard manure was applicd @ 25 tha™' to plots three weeks before sowing and
incorporated into the soil. It is common for all the treatments except controt.

The entire quantity ol recommended dose of nitrogen (100 kg N ha™') was applied
through FYM on N cquivalent basis according to the treatments in organic production of
groundnut followed by application of liquid organic manures. Viz., jeevamrutha and
panchagayva.

FIB-SOL FCM (Fertilizer carrying Membrane) & FIB-SOL. Gel NPK combo at sowing
and flowering stage in two dosages were applied according to the treatments. FCM was
dissolved in water of required quantity and then the seeds are soaked for few minutes
and sown in treatments which received FCM, Whereas Gel was mixed with fine compost
and then added to the furrows and the seeds were sown in trcatments which received
GEL

Recommended dose ol fertilizers (100:100:100 kg/ha NPK) were applied for tomato,
apart use of FIBSOL products.

Seedlings of 21 days old were treated with FIBSOL products as per the protocoi of
FIBSOL and with common bio [ertilizers according to the treatments. The seedlings are
transplanted at a row spacing of 90 cm, 45 cm between plant to plant. Gap [illing is
carried out at 12 to 15 days alter transplanting wherc the transplanted seedlings were
failed to establish and optimum plant population is maintained.

Earthing up: Important inter-cultivation i.e., Earthing up operation was carried oul at
flower formation afier transplanting and staking were provided for tomato plant &
were tied with jute thread and wire so as to prevent the tomato plant from lodging to
ground at fruit bearing slage.

Water management - Since the crop is raised during Kharif season under rainfed

- situation, protective irrigation is provided by drip irrigation during critical stages.

Weeding- Weeds are removed at 20 and 30 days after transplanting manually & by
passing cycle weeder. After ecarthing up mulching with finger millet straw werc

provided
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Plant protection

Time to time spraying of bofanical extracts, neem oil, trichoderma, bordeux mixture,
gypsum {for controliing black heart disease) at regular intervals were carried out and incidence
of fruit borer was taken care by Funnel trap with Helilure, No major outbreak of any pest and

diseases incidence was noticed during the experimentation

Harvesting
Ripen fruils are harvested by picking at different intervals, first border row plants arc
harvested and later net plot rows arc harvested separately. The weight of harvested fruits is

recorded separately as net and gross plot yield in kg and then converted into tone ha™!

Results: Tomato -2019 (Kharif)

Growth parameters:

Growth parameters viz; plant height, number ol branches, no of leaves per plant and days

to 50 % flowering were recorded and presented in the Table 13 & 14

» It was recorded that plant hetght, no of branches per plant, no of leaves per plant
has increased were package of practice with FIBSOL Gel formutation Ts was
used and was on par with POP + FIBSOL FCM Ts as compared to control (T1).

» Among different combinations of Fibsol FCM & GEL under organic production
of tomato during Kharif season 2019, Higher growth parameters were observed in
the treatments of Organic production systems, Ts & To were application of
organic manures @ N equivalent basis along with use of FIBSOL FCM & GEL
over Ty (Control), Ta (Commercial biofertiiizer), T2 (FFibsol FCM) & T3 (Fibsol
Gel).

Yield parameters:

Yicld parameters viz; no. of flower clusters /plant, fruit weight (kg for 10 no. fruit), fruit

yield (1/ha) were recorded and presented in the Table 15 & Fig 5.
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Higher ftuit yield (t/ha) was obtained in the treatment were package of practice
with FIBSOL Gel formulation Ts (39.4 t/ha) was used and was on par with POP +
FIBSOL FCM Ts (37.6 t/ha) as compared to control (T3) (9.00 g/ha).

Among different combinations of Fibsol FCM & GEL under organic production
of tomato during Kharif scason 2019, Organic production systems. Tg ( 32.40
tha) & Ty (33.90 vha) were application of  organic manures @ N equivalent
basis along with use ol FIBSOL FCM & GEL recorded higher fruit yield over T
{(Control}, Ta (Commercial biofertilizer), 12 (only Fibsol FCM) & T3 (only Fibsol
Gel). However, Ty & Ty were found 1o be on par.

Similarly Significantly Higher number of flower clusters and ten no. lruit weight
(kg) were recorded in package of practice with FIBSOL Gel formulation Te (6.80
flower clusters and 1.280 kg per 10 fruit) and was on par with POP + FIBSOL
FCM Ts (6.0 flower clusters and [.20 kg per 10 fruit) as compared to control (T))
(3.4 flower clusters and 0.620 kg per 10 fruit).

Organic production systems, 13 & Tg were application of organic manures @ N
cquivalent basis along with use of FIBSOL FCM & GEL recorded higher no. of
Nower clusters and 10. No. fruit weight (kg over Ty (Control) and other organic

production systems were only bio fertilizers and basal FYM is used.

Soil chemical proprieties after harvest

Chemical properties of soil viz., soil pH, electrical conductivity and organic

carbon of soil & soil available nutrients (NPK kg/ha) at harvest of the groundnut as influenced
by FIBSOL products tested in organic as well as inorganic production system is presented in
(Yable 16). However no significant difference in these proprieties is noticed, but wherever

FIBSOL products are used, higher values were observed.

Biological parameters:

Microbial population of soil after harvest of groundnut crop, higher population

were observed in FIBSOL products used treatments as compared to T)- control, Ts — POP +

FCM, Te- POP + Gel.(Table 17). This clearly shows that in organic production system along
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with use of FIBSOL FCM and FIBSOL gel, favorable microbial poputation development can be
observed due to available of more carbon source m form ol organic manures, liquid organic
manures, mulching ete., Organic carbon from manures provides the energy source for the active,
healthy soil microbial environment that both stabilizes nutrient sources and make those nutricnts

available to crops.(Gangadhar,2019),

Economies of Tomato Kharif-2019

The per hectare cost of cuilivation, gross returns, net returns and beneht: cost ratio was
worked for tomato cultivation (Kharif-2019) under different produoction methods is represented
in Table 7. The cost of cultivation was highest under package of practices in combination with
FIBSOL FCM(Rs. 70950) followed by package of practices in combination with FIBSOIL. Gel
(Rs. 69450) and Organic practice with FIBSOL FCM(Rs. 66350). The highest net returns was
recorded in package of practices in combination with FIBSOL Gel (Rs. 295000) followed by
package of practices in combination with FIBSOL FCM (Rs. 276850), organic practice with
FIBSOL Gel (Rs. 248725) and organic practice with FIBSOL FCM (Rs. 233350) with high
benefit: cost ratios of 5.25, 4.90, 4.84 and 4.52, respectively.

INFERENCE

# FIBSOL FCM & FIBSOL GEL form of NPK bio fettilizers can be used {or improving
growth & yield in organic groundnut production as well as in conventional farming.

» FIBSOL FCM & TFIBSOL GEL form of NPK bio fertilizers performs better when
application of FYM/Vermicompost/Compost on N equivalent basis is applied along with
the above products. This can be observed were only FIBSOL FCM & FIBSOL gel is
applied in void of organic manures to the crop were 30 per cent yield is reduced as
compared to supplementation of organic manures along with fib sol products.

# For sustenance of NPK microbial population in the soil and support the crop growth,
organic manures play a key role.

¥ FCM & GEL bio-fertilizers are more effective in combination of organic manures

A\d

GEL formulation bio-fertitizers application have increased the yield of the respective
crops from 2-6 %.
By utility, GEL formulation is easy 1o use in crop production.

3:C ratio worked is found better in GEL bio-fertilizers
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Table 13 Growth parameters as influenced by FIBSOL FCM & FIBSOL GEL with other commercial bio-
fertilizers in arganic and inorganic production,

Treatments Plant Height {cm) No. of Leaves /plant
30 60 | 90DAT | 30 60 | 90DAT |
DAT | DAT DAT | DAT
Ty 12070 | 66.82 | 9033 | 40.20 | 60.10 | 56.00
T 38.80 | 72.35 | 104.50 | 48.30 | 7540 | 7020
T 40.20 | 73.10 | 105.20 | 50.50 | 77.20 | 72.00
Ta 3560 | 7050 | 96.33 | 44.20 | 68.00 | 66.80
Ts 53.00 | 9045 | 126.30 | 75.00 | 125.00 | 120.30
Ts 54.70 | 92.17 | 127.30 | 83.00 | 129.00 | 122.67
T, 47.10 | 84.25 | 116.80 | 65.80 | 119.00 | 115.53
Ts 49.60 | 86.20 | 121.50 | 70.20 | 120.00 | 118.00
Ts 50.30 | 88.30 | 123.47 | 73.40 | 123.23 | 120.17
SEmp | 258 | 383 | 591 | 369 | 686 | 6.17
CO@5% | 773 | 11.49 | 1772 | 11.07 | 2055 | 1879
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Table 14. Days to 50 % flowering, No. of branches/plant at 90 DAT, No. of flower clusters/plant, fruit
yield (t/ha) as influenced by FIBSOL FCM & FIBSOL GEL with other commercial bio-
fertilizers in organic and inorganic production.

Treatments | Days to 50 % | No. of branches No. of flower Fruit weight Fruit yield
flowering /plant at 90DAT clusters /plant kg/ (10 no. fruits) (t/ha)
Ti 43.70 4.17 2.40 0.620 9.00
T2 41.70 5.80 5.00 0.885 23.90
Ts 37.05 5.88 5.10 0.956 24.30
Ta 40.00 5.66 3.80 0.809 18.00
Ts 38.00 7.22 6.004% 1.200 37.60
Te 37.42 715 6.80 1.280 39.40
Ty 34.07 6.36 5.30 1.000 29.00
Ts 35.33 6.75 5.60 1.151 32.40
Tg 32.29 6.85 5.80 1.169 33.90
SE.m+ 1.87 0.34 0.43 0.020 1.64
CD@5% 5.61 1.02 1.30 0.04 4.92

Fig 5. No. of flower clusters/plant & fruit yield (t/ha) as influenced by
FIBSOL FCM & FIBSOL GEL with other commercial bio-fertilizers in

organic and inorganic production
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T Control

Ta FIB-SOL FCM (Fertilizer carrying Membrane) NPK combo
Ta FIB-SOL GEL NPK combo

Ta Commercial bio-fertilizer (reputed company) NPK combo
Ts POP* +FIBSOL FCM

Ts POP +FIBSOL GEL

Tz GKVK Organic practice

Ta GKVK Organic practice +FIBSOL FCM

To GKVK Organic practice + FIBSOL GEL
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Table 15: Soil chemical properties & Soil available nutrients as influenced by FIBSOL FCM & FIBSOL GEL
with other commercial bio-fertilizers in organic and inorganic production after harvest,

Treatments pH Ec{ds/m? | OC (%) Ni’trvoge“nw 1 Phosphorus Potassium
(ke/ha) (kg/ha) | . (ke/ha)

T, 652 0.190 0.42 24740 | 2177 193.34

T, 6.62 0.215 0.46 271.40 23.54 207.00

Ts 6.60 0213 | 047 | 27263 23.78 210.34

Ts 6.63 0206 | 046 | 266.20 22.79 203.40

Ts 657 | 0217 0.43 300.43 - 26.84 229.41

To B 0.217 044 | 308.00 2761 23500

T ] 665 0.221 048 | 27630 24.23 21430

Ts 6.67 0.224 050 | 281.20 25.62 21437

Ty 668 | 0228 | 051 286.30 26.84 218.16

Sem: | 0.01 0.01 0.02 10.32 145 8.60

CD@5% NS NS NS NS NS NS

Table 16: Soil Microbial population as influenced by FIBSOL FCM & FiBSOL GEL with other commercia
bio-festilizers in organic and inorganic production after harvest.

Treatments | Bacteria {No. Fungi "}iainomycetes N-fixer PSB
X 10° CFU/g (No. x 10° (Ne. x 10° {No. x 10° (No. x 107
of soil} CFU/g of soil} | CFU/g of soil) | CFU/g of soil} | CFU/g of soil)

Ty 27.94 16.01 1222 7.11 12.44
T 31.51 17.74 1439 8.11 13,37
Ts 32.37 1719 14.91 8.00 13.87
Ta 30.97 16.8 1420 747 13.25
Ts 29.11 16.01 1357 | 722 12.97
Te 30.01 16.80 13.15 7.38 13.00
T, 36.77 21.07 16.16 8.69 16.44
Ts 38.58 22.96 17.07 9.17 17.35
Ts 41.90 | 24.46 18.64 9.87 18.84
SE.mz 1.60 0.94 0.72 0.40 0.73

CD@5% 4.80 276 | 2.11 1.16 2.14
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SUMMER 2020- Tomato ¢rop

Experimental details
Location: Research institute on organic farming (RIOF) field, UAS, GKVK, Bengaluru

Season: Summer 2020 (through drip irrigation)

Crop: Tomato

Variety: NAS 501{Namdhari seeds)
Spacing: 90 x 45 ¢m

Gross plot size: 4.5 m x 3.5 m
Net plot size: 2.7 m x 2.6 m

No. of Treatments- 09
Replications-3

Sourees of nutrients: FIBSOL- FCM, FIBSOL- GEL,

Treatment details

T Treatments

E) . | Control

T o | FIB-SOL FCM (Fertitizer carryii‘ié Membrane) NPK combo
Ta : + FIB-SOL GEL NPK combo
T4 : | Commercial bio-fertilizer (reputed company) NPK combo _
Ts |: | POP+FIBSOL FCM " o
Ts ¢ | POP + FIBSOL GEL

Ty . | GKVK Organic practice

Ts . | GKVK Organic practice -+ FIBSOL FCM
To . | GKVK Organic practice + FIBSOL GEL
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Agronomy Practices

Land was tilled with hand operated power tiller followed by harrowing to remove weeds
and to crush the clods and brought to {ine tilth.

Basal Farm yard manure was applied @ 25 t ha'! to plots three weeks before sowing and
incorporated into the soil. 1Cis common for all the treatments except control.

The entire quantity of recommended dose of nitrogen (1060 kg N ha') was applied
through FYM on N equivalent basis according to the treatments in organic production of
groundnu( foilowed by application of liquid organic manures, Viz., jeevamrutha and
panchagayva.

FIB-SOL FCM (Fertilizer carrying Membrane) & FIB-SOL Gel NPK combo at sowing
and fowering stage in two dosages were applied according to the treatments. FCM was
dissolved in water of required quantity and then the seeds are soaked for few minutes
and sown in reatments which received FCM, Whereas Gel was mixed with fine compost
and then added to the furrows and the seeds were sown in treatments which received
GEL

Recommended dose of fertitizers (100:100:100 kg/ha NPK) were applied for tomato,
apart use of FIBSOL, products.

Seedlings of 21 days old were treated with FIBSOL. products as per the protocol of
FIBSOL and with common bio fertilizers according to the treatments, The seedlings are
transplanted at a row spacing of 90 cm, 45 cm between plant to plant. Gap filling is
carried out at 12 to 15 days after transplanting where the transplanted seedlings were
failed to establish and optimum plant population is maintained.

Earthing up: Important inter-cultivation i.e., Barthing up operation was carried out at
flower formation  after transplanting and staking were provided for tomato plant &
were tied with jute thread and wire so as to prevent the tomato plant from lodging to
ground at fruit bearing stage. After earthing up mulching with finger millet straw were
provided

Water management - Since the crop is raised during Kharif scason under rainfed
situation, protective irrigation is provided by drip irrigation during critical stages.
Weeding- Weeds are removed at 20 and 30 days after transplanting manually & by

passing cycle weeder.
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Plant protection

Time to time spraying of botanical extracts, neem oil, trichoderma, bordeux mixture,
gypsum (for controlling black hcart disease) at regular intervals were carried out and incidence
of [ruit borer was taken care by Funnel trap with Helilure, No major outbreak of any pest and

diseases incidence was noticed during the experimentation

Harvesting
Ripen fruits are harvested by picking at different intervals, first border row plants arc
harvested and later net plot rows are harvested separately. The weight of harvested [ruits is

recorded separately as net and gross plot yield in kg and then converted into ton ha!

Results: Tomato -2020 (Summer)

Growth parameters:

Growth parameters viz; plant height, number of branches, no of tcaves per plant and days

to 50 % flowering were recorded and presented in the Table 18 & 19

» It was recorded that plant height, no of branches per plant, no of leaves per plant
has increased were package of practice with FIBSOL Gel formulation Te was
used and was on par with POP + FIBSOL FCM Ts as compared to control (T)).

» Among different combinations of Fibsol FCM & GEL under organic production
of tomato during summer season 2020, Higher growth parameters were observed
in the treatments of Organic production systems, Ty & Ty were application of
organic manures @ N equivalent basis along with use of FIBSOL FCM & GIZL.
over T {Control), Ta (Commercial biofertilizer), 12 (Fibsol FCM) & T3 (Fibsol
Gel).

Yield parameters:

Yield parameters viz; no. of flower clusters /plant, fruit weight (kg for 10 no. fruit), fruit

yield (t/ha) were recorded and presented in the Table 19 & Fig 6.
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Higher fruit yield (¢/ha) was obtained in the ireatment were package of practice
with FIBSOL Gel formulation Te {41.50 t/ha) was used and was on par with POP
+ FIBSOL FCM Ts (40.49 t/ha) as compared to control (T1) (10.20 g/ha).

Among ditterent combinations of Fibsel FCM & GEL under organic production
of tomato during summer season 2020, Organic production systems, Tg ( 34.20
t/hay & Ty (36.60 t/ha) were application of  organic manures @ N equivalent
basis along with use of FIBSOL FCM & GLL recorded higher {tuit yield over T,
{Control), Ty (Commercial biofertilizer), T2 (only Fibsol FCM) & T3 {only Fibsol
Get). However, Ty & Ty were found to be on par.

Similarly Significantly [Higher number of flower clusters and ten ne. fruit weight
(kg) were recorded in package of practice with FIBSOL Gel formulation T (7.60
Hower clusters and 1.460 kg per 10 fruit) and was on par with POP + FIBSOL.
FCM 'T's (7.30 flower clusters and 1.430 kg per 10 fruit) as compared to control
(T} (3.00 flower clusters and 0.729 kg per 10 fruit).

Organic production systems, Ty & To were application of organic manures @ N
equivalent basis along with use of FIBSOL FCM & GEL recorded higher no. of
flower clusters and 10. No. fruit weight (kg) over T {Conirol) and olher organic

production systems were only bio lertilizers and basal FYM is used.

Soil chemical proprieties after harvest

Chemical properties of soil viz., soil pH, electrical conductivity and organic

carbon of soil & soil available nutrients (NPK kg/ha) at harvest of the groundnut as influenced
by FIBSOIL. products tested in organic as well as inorganic production system s presented in
(Table 20). However no significant difference in these proprieties ts noticed, but wherever

FIBSOI. products are used, higher values were observed.

Biological parameters;

Microbial population of soil after harvest of groundnut crop, higher population

were observed in FIBSOL products used treatments as compared to Ty~ control, T's — POP +

FCM, Te- POP 1 Gel.(Table 21). This clearly shows that in organtc production system along
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with use of FIBSOL FCM and FIBSOL gel, favorable microbial population development can be
observed due to available of more carbon source in form of organic manures, liquid organic
manures, mulching etc., Organic carbon from manures provides the energy source for the active,
healthy soil microbial environment that both stabilizes nutrient sources and make those nutrients
available to crops.(Gangadhar,2019).
IEconomics of Tomato Summer 2020

The per hectare cost of cultivation, gross returns, net returns and benefit: cost ratio was
worked for tomato cultivation (Summer-2020) under different production methods is represented
in Table 22. The cost of cultivation was highest under package of practices in combination with
FIBSOL FCM(Rs. 72150) followed by package of practices in combination with FIBSOL
Gel(Rs. 70650) and organic practice with FIBSOL FCM (Rs. 67550). The highest net returns
was recorded in package of practices in combination with FIBSOL Gel (Rs. 349538) followed by
package of practices in combination with FIBSOL FCM (Rs. 337811), organic practice with
FIBSOL Gel (Rs. 304525) and organic practice with FIBSOL FCM (Rs. 278725) with high

benefit: cost ratios of 5.95, 5.68, 5.61 and 5.13, respectively.

INFERENCE

» FIBSOL FCM & FIBSOL GEL form of NPK bio fertilizers can be used for improving
growth & yield in organic Tomato production as well as in conventional farming.

» FIBSOL FCM & FIBSOL GEL form of NPK bio fertilizers performs better when
application of FYM/Vermicompost/Compost on N equivalent basis is applied along with
the above products. This can be observed were only FIBSOL FCM & FIBSOL gel is
applied in void of organic manures to the crop were 30 per cent yield is reduced as
compared to supplementation of organic manures along with fib sol products.

» For sustenance of NPK microbial population in the soil and support the crop growth,
organic manures play a key role.

» FCM & GEL bio-fertilizers are more effective in combination of organic manures

» GEL formulation bio-fertilizers application have increased the yield of the respective
crops from 2-6 %.

» By utility, GEL formulation is easy to use in crop production.

» B:C ratio worked is found better in GEL bio-fertilizers.
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Table 18: Growth parameters as influenced by FIBSOL FCM & FIBSOL GEL with other
commercial bio-fertilizers in organic and inhorganic production.

Treatments Plant Height (cm) No. of Leaves /plant
30 60 | 90DAT | 30 60 | 90DAT
e | DAT | DAT 1. DAT | DAT
Ty 13330 ] 6920 | 9210 | 4510 | 7420 | 7030
T, | 4340 | 7590 | 106.90 | 56.20 | 83.30 | 80.40
T 4510 | 78.20 | 108.20 | 62.30 | 9210 | 87.20 |
e |.42.70 | 7430 | 101.10 | 50.00 | 80.00 | 72.10
T 59.40 | 9540 | 133.30 | 83.25 | 139.33 | 127.00
To | 6067 | 98.30 | 136.50 | 89.10 | 144.47 | 133.40 |
T 52,47 | 87.20 | 122.40 | 78.40 | 126.20 | 120.40
Tg 53.13 | 91.10 | 124.80 | 80.60 | 130.10 | 122.30
Ts 5520 | 9240 | 126.90 | 84.60 | 135.40 | 126.40 |
| SE.m+ 287 | 394 | 599 | 472 | 652 | 603
CD@5% | 859 | 1181 | 1796 | 1415 | 1955 | 18.08
[, | 1003 806 | 888 | 1168 | 1007 | 1000
Legend
[T : Control
Tz . | FIB-SOLFCM (Fertilizer earrying Membrane) NPK combo
Ts : FIB-SOL GEL NPK combo
Ta | Commerciat bio-fertilizer {reputed company) NPK combe
Ts : POP* + FIBSOL FCM
Ts .| POP +FIBSOL GEL
Tz o | GKYK Organic practice
Ts : | GKVK Organic practice + FIBSOL FCM
Tg ¢ | GKVK Organic praclfce+F_lBSOL GEL ]
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Table 19. Days to 50 % flowering, No. of branches/plant at 90 DAT, No. of flower clusters/plant, fruit
yield (t/ha) as influenced by FIBSOL FCM & FIBSOL GEL with other commercial bio-
fertilizers in organic and inorganic production.

Treatments | Days to 50 % | No.of branches No. of flower Fruit weight | Fruit yield
flowering /plant at 90DAT clusters /plant kg/ (10 no. (t/ha)
fruits)
T, 45.20 4.00 3.00 0.729 10.20
T, 43.10 5.30 5.78 1.023 25.90
Ts 43.88 5.50 6.00 1.247 26.40
Ta 44.20 5.00 4.48 0.910 21.10
Ts 39.60 6.50 7.30 1.430 40.49
Ts 38.20 6.70 7.60 1.460 41.50
Ty 42.50 5.60 6.80 1.280 32.10
Ts 41.70 6.20 7.00 1.340 34.20
Ty 41.00 6.30 7.10 1.380 36.60
SE.m+ 0.77 0.32 0.38 0.020 6.04
CD@5% 2.30 0.96 1.15 0.04 18.12

Fig. 6. No. of flower clusters/plant & fruit yield (t/ha) as influenced by FIBSOL
FCM & FIBSOL GEL with other commercial bio-fertilizers in organic and inorganic

production
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Tabte 2(: Soil chemical properties & Soif available nutrients as influenced by FIBSCL £CM & FIBSOL GEL
with other commercial bio-fertilizers in organic and inorganic production after harvest.

Treatments pH Ec (ds_/m2 0C{%) Nitrogen Phosphorus Potassium
| (kg/ha) (kg/ha) (kg/ha)

T 6.52 0.190 | 042 | 249.12 22.10 . 188.61

T 6.62 0215 | 046 | 284.60 25.15 21830 |

Ty 6.60 0.213 0.47 286.30 25.90 218.56

Ta 6.63 0.206 0.46 281.20 24.35 205.78

Ts 657 | 0217 0.43 309.23 26.35 234.36

T 659 0217 | 044 | 316.00 27.80 241.00

T, 6.65 0221 0.48 287.10 | 25.99 219.10

T 6.67 - 0.224 0.50 291.35 26.10 227.20

To 6.68 0.228 0.51 296,42 26.80 229.10

SE.m#+ 0.01 001 0.02 11.20 1.05 8.53

CD@5% NS NS NS NS NS NS

Table 21: Seil Microbial population as influenced by FIBSOL FCM & FIBSOL GEL with other commercial
bio-fertilizers in organic and inorganic production after harvest.

Treatments Bacteria (No - Fungt Actinomycef'é's- N-fixer PSR
x 10° CFlU/g {No. x 10 {No. x 10° {No. x 10* (No. x 10°
of soil) CFU/g of scil) | CFU/g of s0il) | CFU/g of soil) | CFU/g of soll)
T 24.24 13.00 10.00 5.45 10.40
T, 29.51 16.55 13.30 6.23 12.17
T 30.17 16.30 13.70 7.00 1235
T 30.00 15.80 13.10 7.20 - 11.86
T 28.60 ~15.00 12.40 6.30 11.00
Te 3020 | 15.40 12.25 6.75 11.26
T, 35,12 20.20 16.56 .25 15.04
Ts 37.62 21.66 17.50 9.33 16.50
T 41.90 23.30 18.70 967 17.24
SE.m# 1.20 1.10 0.80 0.30 0.60
CD@5% 3.80 3.00 220 100 | 1.94
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PLATE 9: GENERAL VIEW OF FIBSOL PRODUCTS TESTING TRAIL IN Tomato — Kharif 2019

PLATE 10: GENERAL VIEW OF FIBSOL PRODUCTS TESTING TRAIL IN Tomato — Summer 2020
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PLATE 13: T1 — CONTROL - TOMATO
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PLATE 15: T1 —~ CONTROL — FRUIT YIELD
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