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Background:
M/s Indofil have developed efficient fertilizers through its R & D and

hold the patent for the same. They plan to introduce some of these
fertilizers in India for which registration of products is a pre-requisite in
FCO. As per the guidelines stipulated by Govt. of India, multi- location
experiments are to be conducted of which one such location of
experiment should be KVK /ICAR institutions/University. M/s Indofil
decided to organize the experiments under the supervision and
expertise of KVK, Kaushambi, U.P. Following are the 2 new fertilizers
provided by M/s Indofil for conduction of experiments:
1) Calcium Metalosate — A fertilizer mainly to provide Ca to crop at
its critical growth stage along with micro nutrients
2) Multi Micronutrients Metalosate - A fertilizer to provide
complete range of micro nutrients required by crops at its critical
crop growth stage.
Product details: Since both the products are patented fertilizers, M/s
Indofil have decided to retain the secrecy of its composition till such
time the experiments are completed. Details shall be shared with the
authorities at opportune time.
Experiment location details: KVK, Kaushambi is located 35 km away

from Allahabad city in village Mahagaon. It has 45 acres of irrigated
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land which include Administrative and Residential Block (in 3 acres),
Research/ Technology Farm ( in 5 acre), Crop Cafeteria (in 3 acres),
Model Nursery & Net House unit (in 2 acre), Goat & Poultry Units (in 2
Acre), Water harvesting pond & Fishery Unit (in 5 Acre) and Seed
production Farm  (in 25 acres). KVK is equipped with an administrative
building, Farmers Training center, Farmers hostel, Library etc. It has a
competent team of 7 scientists in the discipline of Agronomy, Plant
protection, Soil science, Horticulture, Animal husbandry, Agriculture
Extension, Home science etc.
Mandate of Krishi Vigyan Kendra: Assessment refinement &
Demonstration of technologies/products.
Activities:
e On-farm testing to identify the location specificity of agricultural
technologies under various farming systems
e Organize Frontline Demonstrations to establish production
potential of technologies on the farmers’ fields
e Training of farmers to update their knowledge and skills in
modern agricultural technologies
e Training of extension personnel to orient them in the frontier
areas of technology development
e To work as resource and knowledge centre of agricultural

technology for supporting initiatives of public, private and
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voluntary sector for improving the agricultural economy of the
district
Thus KVK is fully equipped to conduct the experiment under direct
supervision of its scientists with the help of resource scientist on potato
and tomato crops.
KVK has been doing extension education program since 2006-07 and
enjoy excellent rapport with farmers in nearby villages. It was decided
to conduct the experiments at 4 different farmer fields on potato and

tomato crops.

Introduction

Vegetables are an important crop in horticultural sector, occupying an
area of 9.60 mill ha during 2013-14 with total production of 170.2 mill
MT and having average productivity of 17.7 MT/ha. Potato is one of the
most important tuber vegetable crop in the country with total area of
2.02 mill ha with a productivity of 22.92 MT/ha. (Indian Horticulture
Date Base, 2013-14). Tubers of potato are rich source of starch,
proteins, vitamins, minerals and an important source of essential amino
acids like lysine, methionine, cysteine, phenylalanine, tryptophan etc. It
is an integral part of every vegetable culinary preparation. It is used as
boiled, fried, baked, mashed, stewed, roasted and other processed

products.
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Tomato is one of the most important vegetable crop in the country with
total area of 0.90 mill ha with a productivity of 21.09 MT/ha (Indian
Horticulture Date Base, 2013-14). Fruits of tomato are rich source of
vitamins, protein and minerals and also known as poor man’s Apple in
India. It is used as soup, salad, ketchup, puree, sauces, tomato paste,

tomato juice and other products. It is good source of anti-oxidants.

Proper plant nutrition is essential for successful production of vegetable
crops in open and also under protected conditions. Quality is one of the
most important characters in the vegetable industry and this is
influenced by application of nutrients. To reach out the competitive
export and domestic markets, quality plays a vital role. Integrated
supply of micronutrients with macronutrient in adequate amount and
suitable proportions is one of the most important factors that
manipulate the plant growth and development of vegetable crops.
Micronutrients are involved in all metabolic and cellular functions.
Micronutrients are as important as the primary and secondary nutrient

in plant nutrition.

Keeping the above points in view the present experiment is under taken
to evaluate the performance of calcium metalosate and multi -mineral
metalosate on yield & yield attribute parameters of potato and tomato

crops.
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Methodology

The experiment is conducted during the rabi season 2014-15. A brief
description of site experiment, soil properties, climatic conditions of the
area is provided. The design of experiment adopted and planting

materials are dealt herewith.

Experimental Site: The experiments have been conducted at two

locations i.e. KVK location and Farmer location. All the facilities
necessary for cultivation including labour are readily available at both

the locations.
Climate and Weather:

District Kaushambi is situated between the river Ganga and Yamuna at
an elevation of 78 meter above from sea level at 25.87 N. altitude and
81.150F longitude. This region has a subtropical climate prevailing in
the south east part of U.P with both the extremes in temperature, i.e.
winter and the summer. The average rain fall around 981 mm, with
maximum concentration during July to September. The details of

climate during the experimental year 2014-15 is given in chart below:
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Soil: The mechanical and chemical analysis of soil done before the start
of the experiment to ascertain the fertility level. Soil samples from
experimental field has been analyzed mechanically and chemically.
Results of the analysis is given below:
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Mechanical Analysis : The mechanical analysis was done by bouyoucos
hydrometer method as described by weight (1927). The results of the

analysis are:

Table 1(A) Mechanical composition of soil

o Ingredients KVK Location Farmer Location
Sand 60 60.5
Silt - 26 - __25.5 - -
Clay 14 14 7‘
@tureilass Sandy Loam Sandy Loam _‘

It is evident from the results that there are no variation in composition
of soil in experimental field at KVK and farmer fields.

Chemical Analysis: The chemical analysis is done for organic carbon,
nitrogen, phosphorus, potash, copper, Iron, Manganese, and Zinc. The
result of the analysis are presented in the following table:

Table 1(B) Chemical composition of soil

Ingredients KVK Farmer Status
Location Location

Available Nitrogen (kg) 107.9 108.20 Low
'Available phosphorus (kg) /15 16 Medium
Available Potash (kg) 110 112 Low
Available Copper (ppm) .35 .36 Sufficient
Eﬂijable Iron (ppm) 6.80 _ 6.70 Sufficient
Available Manganese (ppm) |5.70 5.50 Sufficient
Available Zinc (ppm) 140 160 | Sufficient
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DESIGN AND TREATMENTS:

The experiment is conducted in randomized block design (RBD) with 3
levels of calcium metasolate, multi-mineral metalosate and one level of
amino acid and chelated mineral with control. The total no. of
treatments including control is 6. The treatments are replicated 3 times.
Treatments are randomly arranged in each replication dividing into six
plots. The particulars of the treatments are given as under:

Table -2

‘ Treatments | Calcium metalosate

Multi-mineral Metalosate

T1

| Calcium Metalosate @

Rationale: Low dose

Multi mineral metalosate @
1ml/It of water
Rationale : Low dose

Calcium Metalosate @

Rationale: Medium dose
Calcium Metalosate @

Rationale: Right dose

Multi mineral metalosate @
2ml/It of water

Rationale: Medium dose
Multi mineral metalosate @
3ml/It of water

Rationale: Right dose

Amino Acid @ 2ml/It of

Rationale: Competing

' Amino Acid @ 2ml/It of
water

' Rationale: Competing
product

Chelated mineral @ 1g/It of

Rationale: Competing

Control — Farmers Practice

1ml/It of water
T2 2ml/It of water
T3 3ml/It of water
T4 water

product
T5 water

‘ product

T6

Chelated mineral @ 1g/It of
water

Rationale: Competing
product

Control — Farmers practice
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Details of Layout - The details of layout for experiment for both the
crops i.e. potato and tomato experiments:

Total number of replication : 3

Total no. of treatment/ replication  : 3
Total number of plots . 18
Gross experimental area : 527 m2
Net experimental area : 360 m2
Area of the individual plot : 20 m?2
Size of the individual plot : 5X4m
Spacing between blocks : 1.75m
Spacing between plots : 0.50m
Width of Path : 0.75m
Test material :  {i) Calcium Metalosate

(ii) Multi- Mineral Metalosate
Planting Material :

Potato- Kufri Bahar is planted as the test crop. This variety used as
timely to medium-late planting situation. The average yield of the
variety is 260 to 280 g/ha. The seed rate of 25qg/ha is used.

Tomato- Abhilash vars. is used as the test crop. The variety is hybrid
and has the potential to produced 400- 500 g/ha. The seed rate of
200gm/ha, is used for transplanting of tomato crop.

1
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DETAILS OF FIELD OPERATION

Land preparation:

The field is ploughed with a tractor drawn disc plough followed by two
cross harrowing and planting. The field is thoroughly leveled by a
scrapper before the experiment is laid out. The weeds and other
stubbles are picked up by hand in order to get a clean field. The above
operation has been done for both of the test crop i.e. potato and
tomato. Recommended dose of fertilizers are applied uniformly in the
entire experimental crop.

POST PLANTING OPERATION:

Irrigation- The planted plots are irrigated intermittently for two week
after planting to maintain optimum moisture in potato crop whereas
tomato is irrigated intermittently for one week after transplanting.

Weeding and earthing: Hand weeding is done 25 days after planting
in potato and after 15 days in tomato crop. Earthing is done in both the
crops manually.

Plant protection measures:

Spray of mancozeb @ 0.2% is carried out twice at fortnightly interval to
control late blight attack in potato.

Spray of propheno phos is done twice at 10 days interval @0.1% to
control the insects

OBSERVATION:

During the experimental period a number of observations are taken to
study the growth and yield parameters of both the crops (potato and
tomato) as mention below:
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Potato
1. Plant height
2. Average weight of 10 tubers
3. Yield g /ha
4. Quality of tuber(uniformity, size etc)as visual
5. Phyto-tonic effect on crop as visual.
6. Phyto- toxic effect on crop as visual.
7. Treatment wise photographs.
Tomato
1. Plant height
2. No. of fruits per plant
3. Average weight of 10 fruits
4. Yield g/ha.
5. Shelf life study for 30 days
6. Phyto- tonic effect on crops
7. Phyto- toxic effect on crops
8. In seed disease incidence intensity as visual
9. Quality produce- uniformity in shape, size and colour.

10. Treatment wise photographs
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STATISTICAL METHOD

Analysis of Data: The observations which provided quantitative data
are tabulated and statistically analyzed by analysis of variance
technique. The fisher’'s F test method was followed to test the
significance of the experimental F (variance ratio) is compound with the
table value of F at 5% and 1% level of significance. If the calculated
value is more than that of the table value of F at 5% level of significant,
the effect is considered to be significant. Further, it is compared with
table value of F at 1% level of significance to see whether it is highly
significant or not.
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Experiment no 1 : Calcium Metalosate on potato crop

Location :- Krishi Vigyan Kendra, Kaushambi

Date of planting: - 06.12.2014

Replication wise treatments:

Plot Size- 4 m X5 m

Table 3(A)
lot P
Fio Detail of treatments Plot Detail of treatments lot Detail of treatments
No No No
6 Control 1 Calcium Metalosate @ 6 Control
1ml/It of water
5 Chelated mineral @ , Calcium Metalosate @ s Chelated mineral @
1g/It of water | 2ml/It of water 1g/It of water
4 Amino Acid @ 2ml/It of 3 Calcium Metalosate @ 4 Amino Acid @ 2ml/it
water 3ml/It of water of water
3 Calcium Metalosate @ 4 Amino Acid @ 2ml/It of 3 Calcium  Metalosate
3ml/It of water water @ 3ml/It of water
5 Calcium Metalosate @ 5 Chelated mineral @ 5 Calcium  Metalosate
2ml/It of water 1g/It of water @ 2ml/It of water
1 Calcium Metalosate @ 6 Control 1 Calcium  Metalosate
1ml/It of water @ 1ml/It of water
R-1 R-2 R-3
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Photographs

Date of planting: 06.12.2014

Date of 1st Spray: 07.01.2015
Date of 2nd Spray: 23.01.2015

Date of 3rd Spray: 07.02.2015
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Experiment no 2: Calcium Metalosate on potato crop

Location: Farmers Field

Village: Bhiti

District: Kaushambi

Farmer: Radhey Shyam

Block: Muratganj

Plot Size: 4 m X5 m

Replication wise treatments:

Table 3(B)
Plot | Detail of Plot ) Plot | Detail of
Detail of treatments
No | treatments No No |treatments
6 Control 1 Calcium Metalosate @ 6 Control
1ml/It of water
c Chelated mineral @ 5 Calcium Metalosate @ 5 Chelated mineral @
1g/It of water 2mi/It of water 1g/It of water
4 Amino Acid @ 2ml/It 3 Calcium Metalosate @ 4 Amino Acid @ 2ml/It
of water 3ml/It of water of water
3 Calcium Metalosate 4 Amino Acid @ 2ml/It of 3 Calcium  Metalosate
@ 3ml/It of water water @ 3ml/lt of water
5 Calcium  Metalosate 5 Chelated mineral @ 5 Calcium  Metalosate
@ 2ml/It of water | 1g/It of water @ 2ml/It of water
1 Calcium  Metalosate 6 Control 1 Calcium  Metalosate
@ 1ml/It of water ‘ @ 1mi/It of water
R-1 R-2 R-3

17
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Photographs

Date of planting: 07.12.2014

Date of 1st Spray: 07.01.2015
Date of 2nd Spray: 22.01.2015

Date of 3rd Spray: 06.02.2015
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Result & Discussion of Table- 4(A) & 4(B)

Perusal of table reveals the mean height of plant, weight of 10
tubers and tuber yield under different locations i.e. KVK location and
Farmer Field location. The difference in plant height in different
treatment has been found non- significant. Although, highest plant
height (36.73 ¢m) was recorded with T3 (Calcium metalosate @ 3ml of
water) followed by T1, T2, T5 & T4 respectively and lowest plant height
of 25.10 cm is found in T6 (Control plot). Similar trends are also
recorded at farmer fields.

Significant difference observed in the average weight of 10 tubers
under different treatments. Maximum weight obtained with T3
(1059gm) at all locations. Treatment T2, T4, T5 and T1 were also found
better then control at all locations.

Significant difference is recorded in tuber vyield in different
treatments at all locations i.e. KVK and Farmer Fields. Maximum tuber
yield is obtained with T3 (267 g / ha) followed by T2, T5, T4 and T1 at
both locations. There was an increased yield of 43.9% over the control.
Higher yield in the treated plots may be due to better utilization of
nutrients.

Visual observations show dullness in tuber colour with all the
treatments of calcium matalosate as compared to amino acid and
chelated mineral. Its was noticeable that tubers after putting them in
store for one month showed no change in the weight of tubers whereas
decreasing weight was noticed in tubers treated with amino acid and
chelated mineral. Further, as far as uniformity of the tubers is
concerned, calcium metalosate treated plots showed more uniformity
among the tubers as compared to amino acid and chelated mineral
plots. Phyto-tonic effect on crop with calcium metalosate treatment
observed in comparison with other treatments due to which plants
showed vigorous growth. However no phyto- toxicity is observed on the
crop.

22
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The experiment on use of different doses of calcium metalosate,
amino acid and chelated mineral on potato crop shows different trend
regarding cost benefit ratio. The maximum cost benefit ratio is observed
with T3 treatment followed by T2 and T5 i.e. 3ml, 2ml calcium
metalosate and 1gm/It of water of chelated mineral respectively, while
minimum found with control.

23
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Treatment wise Photo graph
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@ 1ml/lt of water
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Calcium Metalosate |
@ 2ml/It of water
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Amino Acid @ 2ml/It

T4
of water

Chelated mineral @

15
1g/It of water

T6
Control
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Experiment no 3: Multi Mineral Metalosate on Potato Crop

Location: Krishi Vigyan Kendra, Kaushambi

Replication wise treatments: Table — 5(A)

Plot . Pl ) Plot | .
= Detail of treatments ok Detail of treatments Detail of treatments
No No No
Multi mineral metalosate
6 Control 1 6 Control
@ 1ml/It of water
5 Chelated mineral @ 5 Multi mineral metalosate 5 Chelated mineral @
1g/It of water @ 2ml/It of water 1g/It of water
Amino Acid @ 2ml/It Multi mineral metalosate Amino Acid @ 2ml/It of
4 3 4
of water @ 3ml/It of water water
Multi mineral Multi mineral
Amino Acid 2ml/It of
3 metalosate @ 3ml/lt| 4 watler @ / 3 metalosate @ 3ml/lt of
of water water
Multi mineral ) Multi mineral
2 metalosate @ 2ml/lt|5 Chelated mineral @ 1g/lt 2 metalosate @ 2ml/It of
of water
of water water
Multi mineral Multi mineral
1 metalosate @ 1ml/lt|6 Control 1 metalosate @ 1ml/It of

of water

water

R-1

R-2

R-3

26
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Photographs

Date of planting: 06.12.2014

Date of 1st Spray: 07.01.2015
Date of 2nd Spray: 23.01.2015

Date of 3rd Spray: 07.02.2015
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Experiment no 4: Multi Mineral Metalosate on potato crop

Location: Farmers Field

Village: Bhiti

District: Kaushambi

Replication wise treatments: Table 5(B)

Farmer: Shri Ram Chandra

Block: Muratganj

Plot Size: 4 mX5m

Pl Pl Plot
ot Detail of treatments ot Detail of treatments ! Detail of treatments
No No No
Multi mineral
6 Control 1 metalosate @ 1ml/It of | 6 Control
water
i i | .
Chelated mineral @ | Multi minerd Chelated mineral @
5 2 metalosate @ 2ml/it of | 5
1g/It of water 1g/It of water
water
Multi mineral
Amino Acid 2ml/It Amino Acid 2mli/It
4 @ / 3 metalosate @ 3ml/It of | 4 @ /
of water of water
water
Multi mineral Multi mineral
i i 2ml/Iit of
3 metalosate @ 3ml/lt | 4 Amino Acid @ 2ml/it o 3 metalosate @ 3ml/lt
water
of water of water
Multi mineral Multi mineral
Chelated mineral
2 metalosate @ 2ml/It |5 elate I @ 2 metalosate @ 2ml/It
1g/It of water
of water of water
Multi mineral Multi mineral
1 metalosate @ 1ml/lt|6 Control 1 metalosate @ 1ml/It
of water of water
R-1 R-2 R-3
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Photographs

Date of Planting: 07.01.2015

Date of 1st Spray: 07.01.2015
Date of 2nd Spray: 22.01.2015

Date of 3rd Spray: 06.02.2015
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Result and Discussion of Table 6(A) & 6(B)

Perusal of table reveals the mean height of plant, weight of 10
tuber and tuber yield under different locations i.e. KVK location and
Farmer Field location. Plant height parameter showed non significant
difference in different treatments. Highest plant height (43.33 cm) is
recorded with T3 (Multi Mineral metalosate @ 3ml of water) followed
by T5, T2, T4,T1 respectively and lowest plant height 29.00 cm in
T6(Control). All the treated plants showed better plant height than
control. Similar results also recorded at farmer fields.

Significant difference in the average weight of 10 tubers recorded
under different treatments. Maximum weight obtained with T3
(1124.33 gm) in both the locations, whereas lowest weight observed in
control plot (T6). Treatment T5, T2, T4 and T1 also found better then
control at both the locations.

Significant difference observed in tuber vyield in different
treatments at both the locations. Maximum vyield obtained in T3
(266.60qu/ha), followed by T4, T2, T1 and T5 at both the locations,
whereas lowest yield recorded in T6 (Control plot). The analysis of table
indicates that use of 3ml multi mineral metalosate resulted in increasing
yield at both the locations and it was 22.33% over the control.

T3 (Multi mineral metalosate @3ml/It water) and T4 (Amino acid)
showed more uniformity among the tubers than other treatments.
Besides uniformity, shine also noticed in tubers in the same treatment
as compared to others. Phyto- tonic effect observed in all multi mineral
metalosate treated plots specially T3. As per visual observations, no
phyto- toxic effect was noticed.

The cost benefit ratio is maximum with T3 treatment followed by
T1 and T4 where as minimum is with control at both the locations.
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Multi mineral
metalosate @ 1ml/It
of water

T1

Multi mineral
T2 | metalosate @ 2ml/It
of water

Multi mineral
metalosate @ 3ml/It

T
3 of water
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Amino Acid @ 2ml/It
T4
of water
Chelated mineral @
T5
1g/It of water
-~
© Control
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Experiment no 5: Calcium Metalosate on Tomato crop
Location : Krishi Vigyan Kendra, Kaushambi
Plot Size- 4 mX5m
Replication wise treatments:

Table- 7 (A)
Plot Detail of Plot Detail of treatments Plot Detail of
No treatments No No treatments
Calcium Metalosate

6 Control 1 @ 1ml/It of water 6 Control

5 Chelated mineral @ 5 Calcium Metalosate 5 Chelated mineral @
1g/It of water @ 2ml/It of water 1g/It of water

4 Amino Acid @ 3 Calcium Metalosate 4 Amino Acid @
2ml/It of water @ 3ml/lt of water 2ml/It of water

3 Calcium Metalosate A Amino Acid @ 2ml/It 3 Calcium Metalosate

~ | @ 3ml/It of water of water @ 3ml/It of water

5 Calcium Metalosate 5 Chelated mineral @ 5 Calcium Metalosate
@ 2ml/Iit of water 1g/It of water @ 2ml/It of water

1 Calcium Metalosate 6 Control 1 Calcium Metalosate
@ 1ml/It of water @ 1ml/It of water

Date of planting :13.12.2014 Date of 1st Spray: 15.01.2015
Date of 2nd Spray: 30.01.2015 Date of 3rd Spray: 14.02.2015
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Experiment no 6: Calcium Metalosate on Tomato crop

Location: Farmers Field

Village: Pateriya
District: Kaushambi

Farmer Name: Pawan

Block: Chail

Plot Size: 4 mX5m
Replication wise treatments:Table 7(B)

let Detail of treatments Detail of treatments ;Igt Detail of treatments
Calcium Metalosate

6 Control N @ 1ml/It of water 6 Control

s Chelated mineral @ Calcium Metalosate 5 Chelated mineral @
1g/It of water @ 2ml/it of water 1g/It of water

4 Amino Acid @ Calcium Metalosate 4 Amino Acid @
2ml/It of water @ 3ml/It of water | 2ml/It of water

3 Calcium Metalosate Amino Acid @ 2ml/It 3 Calcium Metalosate
@ 3ml/It of water of water @ 3ml/It of water

5 Calcium Metalosate Chelated mineral @ 5 ' Calcium Metalosate
@ 2ml/It of water 1g/It of water | @ 2ml/lt of water
Calcium Metalosate Calcium Metalosate

1 Control 1

@ 1ml/It of water

@ 1ml/lt of water

Date of planting: 13.12.2014
Date of 2nd Spray: 28.01.2015

Date of 1st Spray: 12.01.2015
Date of 3rd Spray: 13.02.2015
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Result & Discussion of Table — 8A & 8(B)

Perusal of table reveals the mean height of plant, days required
for 50% flowering, no. of fruits /plant, weight of 10 fruits and yield
under different locations & treatments. Non significant difference in
the plant height observed in different treatments. Highest plant height
(93.60 cm) recorded with T3 (Calcium metalosate @ 3ml of water)
followed by T4, T2, T5,T1 respectively and lowest plant height 81.47 cm
measured in T6 (control). All the treated plots showed better plant
height than control. Similar results also recorded at farmer fields as
well.

Significant difference found in days required for 50% flowering
under different treatments. Minimum days required for 50% flowering
recorded in T3 (32days) and maximum days required for 50% flowering
found in control plot T6 ( 61 days) at both the location. Treatment T1,
T2, T4 and T5 performed better than control at both the locations.

Data above indicates significant difference in the number of
fruits/plant in different treatments. Maximum number of fruits/ plant
obtained with T3 (162) in both the locations, whereas, lowest number
of fruits/plant found in control plot (T6) at both the locations.

Significant difference in the average weight of 10 fruits recorded
in different treatments. Maximum weight obtained in T3 (698 gm ) at
both the location, whereas minimum weight found in control plot (T6).
Treatments T5, T2, T4 and T1 also performed superior to control at
both the locations.

Significant difference observed in tuber vyield in different
treatments at both the locations location. Maximum vyield obtained in
T3 (4379 /ha) followed by T2, T1, T4 and T5. Whereas, minimum yield
recorded in T6 (Control plot). The percentage increase in yield of T3
treatment was 9.4% over control. The higher yield observed with T3
treatment may be due to better utilization of nutrient which helped in
healthy crop.
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As regards to the shelf life of tomato fruit, no difference found in
treatments as per visual observations. No phyto- toxic effect observed
in different treatments. However, we didn’t notice the phyto-tonic
effect on the plants under any treatments. As per our visual
observation incidence of insect, disease was lesser among the treated
plants as compared to untreated plots.

The economic analysis shows that treatment T3 was found most
economical as compared to all other treatments.

43




Balchem® Plant Nutrition Research Paper

1 Calcium Metalosate
@ 1ml/It of water

T Calcium Metalosate
@ 2ml/It of water

T3 Calcium Metalosate
@ 3ml/It of water
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Amino Acid @ 2ml/It
T4

of water

Chelated mineral @
T5

1g/It of water
Te Control
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Experiment no 7: Multi -Mineral Metalosate in Tomato crop

Location:- Krishi Vigyan Kendra

Plot Size: 4 m X5 m

Replication wise treatments:

Table-9(A)
Plot lot | Detail of
© Detail of treatments Plot Detail of treatments Plo etail o
No No No | treatments
Multi mineral
6 Control 1 metalosate @ 6 Control
| 1ml/It of water
[ti mi I
Chelated mineral @ Wil sinéra Chelated mineral
> 1g/It of water 2 metalosate @ 7 @ 1g/It of water
& 2ml/It of water i &
. . Multi mi I . )
Amino Acid @ LG FAETS Amino Acid @
4 3 metalosate @ 4
2ml/It of water 2ml/It of water
B 3ml/It of water ]
Multi mi I Multi mi |
ulti minera Amino Acid @ ulti minera
3 metalosate @ 4 2mi/It of water 3 metalosate @
3ml/It of water i 3ml/It of water
Multi mi I Multi mi I
ulti minera Chelated mineral @ ulti minera
2 metalosate @ 5 1e/1t of water 2 metalosate @
2ml/lt of water & 2ml/It of water
Multi mineral Multi mineral
1 metalosate @ 6 Control 1 metalosate @
1ml/It of water | 1ml/It of water
R-1 R-2 R-3
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Photographs

Date of planting: 13.12.2014

Date of 1st Spray: 15.01.2015
Date of 2nd Spray: 30.01.2015
Date of 3rd Spray: 14.02.2015
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Experiment no 8: Multi- Mineral Metalosate on tomato crop

Location : Farmers Field Farmer : Rakesh Kumar
Village : Patariya Block : Chail
District : Kaushambi Plot Size :4dmX5m
Replication wise treatments:
Table 9(B)
Pl | P
ot Detail of treatments Plot Detail of treatments ot Detail of treatments
No No No
Multi mineral
6 Control 1 metalosate @ 1ml/Itof | 6 Control
water
) Multi mineral )
Chelated mineral @ Chelated mineral @
5 2 metalosate @ 2ml/It of | 5
1g/It of water 1g/It of water
water
Amino Acid @ 2ml/It Wiuisi rrineral Amino Acid @ 2ml/It
4 ' 3 metalosate @ 3ml/It of | 4
of water of water
water
Multi mineral Multi mineral
Ami i I/
3 metalosate @ 3ml/It |4 mino Acid @ 2ml/lt of 3 metalosate @ 3ml/It
water
of water of water
Multi mineral . Multi mineral
2 metalosate @ 2ml/lt |5 Chelated mineral @ 2 metalosate @ 2ml/It
1g/lt of water
of water of water
Multi mineral Multi mineral
1 metalosate @ 1ml/Ilt | 6 Control 1 metalosate @ 1ml/It
of water of water
R-1 R-2 R-3
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Photographs

. - ?\ r‘i' p. 4 -- Ivll-jl ;

Date of planting: 13.12.2014

Date of 1st Spray: 12.01.2015
Date of 2nd Spray: 28.01.2015
Date of 3rd Spray: 13.02.2015
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Result & Discussion of Table 10(A) & 10(B)

Perusal of table reveals the mean height of plant, days required
50% flowering, No of fruit /plant, weight of 10 fruit and yield under
different location i.e. KVK location and Farmer Fields. Plant height
difference found to be non significant in different treatments. Highest
plant height (97.95 cm) recorded with T3 (Multi mineral metalosate @
3ml of water) followed by T1, T5, T2, T4 and lowest plant height of
76.27 cm in T6 (Control). All the treated plants showed better plant
height than control (untreated). Similar result also recorded at farmer
field.

Significant difference found in days required for 50% flowering
under different treatments. Minimum days required for 50% flowering
recorded with T3 (34 days) and maximum days required for 50%
flowering with control plot T6 (48.33 days) at both the locations.
Treatment T3 followed by T1, T2, T4 and T5 respectively, found better
than control at both the locations.

Also, significant difference observed in the number of fruit/plant
under different treatments. Maximum number of fruit/ plant obtained
with T3 (143) at both the locations, whereas, it was minimum with
control plot (T6).

Significant difference also recorded in the average weight of 10
fruits under different treatments. Maximum weight obtained with T3
(658 gm) at both the location, whereas, it minimum found in control
plot (T6). Treatment T3 followed by T1, T4, T5 and T2 performed better
than control at both the locations.

Significant difference observed in tuber vyield in different
treatments at both the locations. Maximum vyield obtained in T3 (498
qu /ha) followed by T2, T4, T1 and T5 at both the locations, whereas,
minimum vyield recorded at T6 (Control plot) and increase in yield
percentage was 24.85 over the control. The higher yield may be due to
maximum utilization of nutrients.
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As regards to the shelf life of tomato fruit, there has been no
difference among the treatments as per our visual observations. Phyto-
tonic effect on the growth of the plant with all the treatments i.e.
treated with multi mineral metalosate and amino acid was observed.
Vigorous plant growth observed in the treated plots as compared to
untreated. No incidence of pest and diseases found in the treated plots.
No toxicity was noticed under different treatments.

Economic analysis shows that maximum benefit cost ratio
observed with T3 treatment at both the location whereas, minimum is
found with control.
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Treatment wise Photographs
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Treatment wise soil analysis post completion of experiment

After completion of experiments soil samples were analyzed for
each treatment to find out the variations in fertility status. However,
soil test values do not show any significant variations in different
treatments and also when compared with soil test values prior to
experiments. Soil test values post experiment are shown in table below:

Experiment: Calcium Metalosate in Potato crop
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B Table- 11(A)
Ingredlent '_ ) Treatments
T1 T2 | T3 | T4 | T5 | T6
Available Nitrogen (kg) 113.2 119.2 [102.2 |110.7 |116.4 |122.1
Available phosphorus (kg) | 10.5 10.0 |9.6 10.0 |96 9.0
Available Potash (kg)  |230 225 205 220 195 |195
Available Copper (ppm) 0.38 0.44 |042 (034 |031 020 |
Available Iron (ppm) 5.8 5.9 5.92 565 |4.68 2.25
Available Manganese 4.8 4.86 [4.22 |3.95 390 2.8
(ppm)
Available Zinc (ppm) 11.8 1.86 1.75 140 [1.10 |0.65
Experiment: Multi Mineral Metalosate in Potato crop
Table- 11(B)
Ingredient Treatments
Tl T2 T3 T4 | T5 T6
Available Nitrogen (kg) | 139.1 |136.3 |142.1 |139.1 |116.4 |110.76
Available phosphorus (kg) | 13 11 14 11 10 S |
Available Potash (kg) 240 230 210 215 190 210 |
Available Copper (ppm) 0.45 043 |0.36 [0.36 |0.31 |00.16
Available Iron (ppm) | 7.9 765 |6.45 620 6.18 |2.36
Available Manganese 4.85 4.55 3.90 3.86 |[3.75 3.01
(ppm) o
Available Zinc (ppm) 1.85 1.45 1.39 ‘ 1.15 1.20 0.60
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Experiment: Calcium Metalosate in Tomato crop

Table- 12(A)
Ingredient - Treatments ) ]
1 | T2 T3 T4 | T5 T6
Available Nitrogen (kg) 130.6 113.6 |102.24 1079 |105.1 |139.1
Available phosphorus (kg) | 18 15 17 16 19 21
Available Potash (kg) 118 115 |114 117 |118 |125
Available Copper (ppm) 0.50 0.45 0.42 046 0.43 0.28
Available Iron (ppm) 7.60 7.32 /.10 7.14 7.00 3.35
Available Manganese 4.58 446 |4.10 415 [4.00 |2.90
(ppm) |
Available Zinc (ppm) /190  |1.65 1.45 194 180 |0.96
Experiment: Multi Mineral Metalosate in Tomato crop
Table- 12(B)

| di N Treatments _ ]

neredient T1 T2 | 3 | 14 | 15 | T6
Available Nitrogen (kg) | 113.6 |107.92 |96.56 |107.9 |96.5 |124.9
Available phosphorus (kg) | 21 19 18 |17 21 26
Available Potash (kg) 185 178 170 180 | 183 | 195
Available Copper (ppm) | 0.40 0.36 0.35 0.30 |0.35 0.28
Available Iron (ppm) 7.90 7.80 7.68 |7.70 |7.73 3.25
Available Manganese 4.67 4.30 410 |4.18 |4.05 |2.95
(ppm) |
Available Zinc (ppm) 1.40 1.30 1.25 130 |1.19 |0.80
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