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Abstract

Among the important cereal crop of the world Maize (Zea mays L.) stands at third both in area sown
and production after wheat and rice in India. It accounts for around 10 percent of total food grain
production in the country. A study has been formulated to understand the effect of the soil conditioner
Zypmite plus (slow releasing soil conditioner) on Maize in the Kosi region of Bihar. Intensive
cultivation of the soil aggravates the demand for secondary nutrients and micro nutrients. To improve
productivity and manage soil health, use of these nutrients is very essential. Major nutrients NPK are
required for growth and development of the Maize crop. But majorly, nutrient requirements vary reliant
on the growth stage of Maize. At different growth stages, different sets of nutrients are required.
Zypmite is a Soil Conditioner, containing secondary nutrients such as sulphur, calcium, magnesium
along with micro-nutrients zinc and boron. Zypmite, when applied along with recommended dose of
fertilizer had an impact on maize crop in both the years of study. Doses of 125 kg/ha of Zypmite plus
(50 kg/acre) and 187.5 kg/ha of Zypmite plus (75 kg/acre) along with recommended dose of fertilizer
were performing better than recommended dose of fertilizer. Soil nutrient availability was also
improved by using Zypmite plus for both macro nutrients and micro nutrients.
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Introduction

Among all cereal crops the third most crucial crop is Maize (Zea mays L.) cereal crop of the
world and after wheat and rice both in vicinity sown and manufacturing acquired. In India, it
is also the third maximum important meals crops after rice and wheat. Numerous states of
India consisting of Karnataka, Madhya Pradesh, Maharashtra, Tamil Nadu, West Bengal,
Bihar, Telengana, Andhra Pradesh and Rajasthan are the essential maize developing states.
In phrases of areas and manufacturing of Maize Karnataka is the leading kingdom in India.
According to government of India facts 2022, the maize is grown in 10.04 m ha vicinity with
33.62 million tonnes of manufacturing and country wide productiveness of 3349 kg/ha
annually. In line with modern-day statistics a place of 8. Seventy-eight m ha cultivated
specifically during Kharif season which covers an quantity of 80% vicinity. It almost
contributes approximately 9% of the country wide food basket. Further to staple food, maize
is serves as a elementary raw cloth as an component to lots of business merchandise that
encompass starch, oil, protein, alcoholic drinks, food sweeteners, pharmaceuticals,
cosmetics, movie, fabric, gum, package and paper industries and so forth. In India, maize is
used as human meals (23%), rooster feed (fifty one %), animal feed (12%), commercial
(starch) merchandise (12%), drinks and seed (1% each) that is closer to matching to the
global scenario. The maize is state-of-the-art for numerous purposes including grain, fodder,
green cobs, sweet corn, baby corn, pop corn for the duration of the year in all states of the
country, due to its vitamins price, Maize is taken into consideration as staple food in various
states of India. Maize is enriched with starch, fibre, protein and fats at the side of vitamin B
complicated, B-carotene and important minerals, i.E. Magnesium, zinc, phosphorus, copper,
and many others. Maize additionally incorporates a booster of antioxidant that protects from
diverse degenerative illnesses. Maize includes 11% of protein but is poor in amino acids like
tryptophan and lysine.
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In India numerous hybrids of maize were developed which
have the yield advantage of approximately 45 to 50 per cent
over conventional genotypes. Inspite of this there is lots of
scope to enhance the productiveness of maize crop via
agronomic manipulation to understand the full genetic yield
capability. Vitamins like nitrogen, Phosphorus and
Potassium play an vital function for boom and improvement
of plants. Farmers are commonly carried out macro nutrient
fertilizers and not use or very less use of secondary and
micronutrients to the maize crop. The Maize crop is
fantastically responsive to micronutrients like sulphur,
calcium, magnesium, zinc and boron fertilizations. In maize
crop calcium also play a critical position and maize crop is
likewise responsive for calcium. It is critical for membrane
balance, cell integrity; cellular division and elongation
(White and Broadley, 2003) [8 Application of calcium
indicates considerable effect on overall performance of the
crop, but their deficiency indicates no signs within the
discipline. Like-wise sulphur play a major function in plant
increase, metabolism, and enzymatic reactions (Mengal and
Kirkby 1987) 191, It additionally required for the synthesis of
sulphur-containing amino acids such as cystine, cysteine,
and methonine. It is also a constituent of S-glycosides
(mustard oils), coenzymes-A, diet biotine, and thiamine
(Tisdale et al., 1985) ['"]. Likewise magnesium is also plays
important position for improving productivity of maize crop.
Cakmak and Kirkby, 2008 ['! mentioned that Mg is the
fundamental thing of chlorophyll pigments inside the mild-
capturing complicated of chloroplasts and, therefore, it's far
worried in photosynthetic CO, assimilation and it also
participates in sucrose transport, electricity metabolism,
Nitrogen utilization, pollen improvement and male fertility,
stress tolerance, plant-microbe interactions, and other
numerous organic processes (Li et al., 2008 and Tian et al.,
2021) 18- 161,

For enlightening the production and productiveness of the
crop as well as soil health the micronutrients together with
secondary vitamins play a crucial function. Amongst
micronutrients zinc and boron are the most important micro
nutrients due to their tremendous and increasing deficiency
in soil. Maize shows the high sensitivity to Zn deficiency for
its physiological requirements. Marschner, 1995 [
suggested that Zinc activates the plant enzymes with the aid
of carbohydrate metabolism, retaining the integrity of
cellular membranes, protein synthesis and law of auxin
synthesis. Software of zinc fertilizers to maize crop
improves zinc contents in tissues and additionally boost its
production (Cakmak, 2008) ™. International-extensive
Boron deficiency is extra good sized than every other plant
micro nutrient deficiency (Gupta, 1979) . The usage of
numerous resources of these vitamins guidelines to boom in
fee of manufacturing and coping with of a more number of
nutrient resources are a tedious process for the farmers.
Zypmite is a new source for deliver of those vitamins at a
time. It's miles a soil conditioner, with micronutrient
combination containing Sulphur, Zinc, Boron, Calcium and
Magnesium. Zypmite allows in a hit soil fertility, growing
the intake of NPK fertiliser and enhancing the fine and of
yield of plants. Utility of zypmite is likewise enhance the
bodily homes of the soil. A subject experiment become
below taken during kharif seasons of 2019 and 2020 at
research farm of Bhola Paswan Shastri Agricultural
university, Purnea to assess the impact of zypmite on overall
performance of maize.
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Materials and Methods

To know the effect of slow-releasing soil conditioner on
maize, an experiment was carried out during 2019-21 at the
Research Farm of Bhola Paswan Shastri Agricultural
College, Purnea, under Bihar Agricultural University,
Sabour, Bihar. The experiment was conducted in
Randomised Block design, replication five times with four
treatments, namely, Treatments:

T; - Control (without fertilization)

T, - Recommended Dosage of Fertilizer

Ts- Recommended Dosage of Fertilizer + Zypmite plus (125
kg ha'!)

T4 Recommended Dosage of Fertilizer + Zypmite plus
(187.5 kg ha'!)

For each replication the plot length changed into 9m X 9 m.
In the course of the test the entire doses of phosphorus and
potash had been in particular carried out basal whereas,
nitrogen changed into carried out within the split with
proper irrigations. Zypmite plus turned into applied as a
basal dose within the soil. Zypmite plus is a soil conditioner
in which the bottom cloth is gypsum and dolomite (for
Calcium, Ca; Magnesium, Mg & Sulphur, S). Boron (B) and
Zinc (Zn) were also gift inside the product. It is a slow
liberating conditioner and application is basal along with the
advocated dose of fertilizer (RDF). The price of soil
conditioner Zypmite plus became Rs. 385 in keeping with
25 Kg bag.

After initial soil sample collection, the field guidance was
done with ploughed and format was performed in line with
the treatments as noted above, as in keeping with the crop
sowing became made. Initial soil samples had been
accumulated from the complete field following the usual
soil sampling process. The amassed soil samples had been
analyzed for to be had nitrogen, to be had phosphorus and
available potassium by using alkaline potassium
permanganate technique (Subbiah and Asija, 1956) ['1, 0.5
M NaHCO3 extractable colorimetric technique (Olsen et al.,
1954) "1 and 1 N NH40OAc (pH 7. Zero) answer (1: five
soil: answer ratio) for 5 mins by means of (Jackson, 1973)
11 approach respectively. The initial composite soil pattern
studying became with ordinary soil response, no salinity,
low soil organic carbon, low to be had nitrogen, excessive to
be had phosphorus and medium potassium for each years of
experimentation. Plant top become recorded for maize crop
at regular c¢ program language period from 5
indiscriminately selected representative flowers from each
plot of every replication one by one in addition to yield and
yield attributing characters have been recorded as in line
with the standard method. The load of maize cob and maize
stover was taken after harvesting. The accumulated records
had been statistically analyzed separately by using using
OPSTAT, Hisar. Imply comparisons had worked out at 5%
stage of importance.

Results and Discussions
The results obtained from the present investigation are
summarized below:

Plant height of the maize crops

Plant height is one of the growth parameters and has found a
positive effect of balanced nutrient application. Data related
to the plant height for the two years of study (2019 & 2020)
has been shown in Table 1. It shows that the mean plant
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height was significantly higher in all the treatments (RDF,
RDF+Z;, RDF+Z,;) over the control (without RDF).
Although the treatment effect was at par with one other,
represented no significant effect of use of Zypmite plus on
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the plant height of the maize crop. The maximum height
was recorded with the treatment RDF+Z,. The increase in
the mean plant height varied from 28-34% for the maize
crop compared to without fertilization (control).

Table 1: Pooled data of plant height and cob weight of maize crop at maturity from two years of study (2019 & 2020)

Treatments Plant Height (cm) Cob Weight of maize (g/cob)
Year 2019 | Year 2020 | Pooled | Year 2019 | Year 2020 | Pooled
T1 = Control (without RDF) 144.2 142.1 143.2 135.00 139.00 137.00
T2 = RDF (N:P:K:120:60:40) 187.3 185.3 186.3 178.00 185.00 181.50
T3 = RDF (N:P:K:120:60:40)+ Z1 (125 kg ha!) 1934 192.0 192.7 188.00 196.00 192.00
T4 = RDF (N:P:K:120:60:40)+ Z> (187.5 kg ha'!) 197.1 195.7 196.4 191.00 199.00 195.00
S.Em+ 7.6 7.7 5.4 7.31 7.83 5.36
LSD (P=0.05) 234 23.8 15.8 22.53 24.13 15.65

Note: RDF-Recommended dose of fertilizer; Z-Zypmite plus

Cob weight of maize crop

Data related to the cob weight of maize for the two years of
study (2019 and 2020) has been shown in Table 1. It shows
that the weight of maize cob was significantly higher in all
the treatments (RDF, RDF+Z,, RDF+Z,) than in the control
(without RDF). The cob weight of maize was significantly
higher with the treatment RDF+Z, but at par with the
treatment RDF+Z,. Use of zypmite plus has significantly
improved cob weight of maize at first dose of its alongwith
RDF over the RDF, however yield was at par with the
treatment applied with second dose of zypmite plus
alongwith RDF compared to first dose of zypmite plus
alongwith RDF. The increase in the cob weight of maize
varied from 32.4-42.3% compared to without fertilization
(control). fertilizers, higher yield and higher uptake of
nutrients as well as improved soil fertility.

Grain and stover yield of maize

Yield is the actual response of nutrient application in the
soil. Data related to the yield of maize and potato crops for
the two years of study (2019 and 2020) has been shown in
Table 2. It shows that yield was significantly higher in all
the treatments (RDF, RDF+Z,, RDF+Z,) than in the control
(without RDF). The yield was significantly higher with the
treatment RDF+Z, but at par with the treatment RDF+Z,
during both years. Use of zypmite plus has significantly
improved yield at first dose of it along with RDF over the
RDF and control, however yield was at par with the
treatment applied with second dose of zypmite plus
alongwith RDF compared to first dose of zypmite plus
alongwith RDF. The increase in the yield varied from 51-
78% for maize grain and 39.7-61.2% for maize stover
compared to without fertilization (control).

Table 2: Grain and stover yield of maize from two years of study

Treatments Grain yield (t/ha) Stover yield (t/ha)
Year 2019 | Year 2020 | Pooled | Year 2019 | Year 2020 | Pooled
T = Control (without RDF) 3.04 3.14 3.09 5.07 4.99 5.03
T2 = RDF (N:P:K:120:60:40) 4.65 4.72 4.69 7.03 7.02 7.03
T3 = RDF (N:P:K:120:60:40)+ Z1 (125 kg ha') 5.32 542 5.39 7.88 7.86 7.87
T4 = RDF (N:P:K:120:60:40)+ Z> (187.5 kg ha'!) 5.55 5.61 5.53 8.15 8.07 8.09
SE m+ 0.205 0.21 0.15 0.30 0.31 0.22
LSD (P=0.05) 0.62 0.65 0.43 0.93 0.95 0.63
Note: RDF-Recommended dose of fertilizer; Z-Zypmite plus
Conclusion 4. Gupta UC. Boron nutrition of crops. Advances in
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fertilizer but the effect of using dose 125 kg/ha had 6. Muslumova ZH, Mammadli SA, Farajov MF. Effect of
significant effect over the recommended dose of fertilizer. sodium and potassium humate in adaptive reaction of
Zea mays under radiation stress. Int. J Biol. Sci.
References 2022;4(1):9-15.
1. Cakmak I. Enrichment of cereal grains with zinc: DOI: 10.33545/26649926.2022.v4.i11a.35
agronomic or genetic bio-fortification. Plant and Soil. 7. Jones JB Jr. Soil testing and plant analysis: Procedure
2008;302:1-17. and use. Tech. Bullet. 109. Food and Fertilizer
2. Government of India (GOI). Agricultural Statistics at a Technology Center, Taipei City, Taiwan; c1988. p. 14.
Glance. Directorate of Economics and Statistics, 8. Li LG, Sokolov LN, Yang YH, Li DP, Ting J, Pandy
Department of Agriculture and Cooperation, Ministry GK, et al. A mitochondrial magnesium transporter
of Agriculture, New Delhi; c2022. p. 262. functions in  Arabidopsis pollen development.
3. Gomez KA, Gomez AA. Statistical Procedures for Molecular Plant. 2008;1:675-685.
Agricultural Research. 3" Edition. John Wiley, New 9. Marschner M. Mineral Nutrition of Higher Plants. 2™

York; c1984.

Edn., Academic Press, London, New York; c1995.

~136"~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

10. Mengel K, Kirkby EA. Principles of Plant Nutrition.
International Potash Institute: Berne, Switzerland;
c1987. p. 200-255.

11. Olsen SR, Cole CV, Watanabe FS, Dean LA.
Estimation of available phosphorus in soils by
extraction with sodium bicarbonate. Circular 939,
United States Department of Agriculture, Washington,
DC, USA; c1954.

12. Parker FW, Nelson WL, Winters E, Miles IE. The
broad interpretation and application of soil test
information. Agronomy Journal. 1951;43:105-112.

13. Sakal R, Singh AP, Sinha RB, Ismail M. Relative
performance of some sulfur sources on sulfur nutrition
of crops in calcareous soil. Annals of Agricultural
Research. 2000;21:206-211.

14. Singh AP, Sakal R, Sinha RB. Effect of changing
cropping pattern and fertility levels on crop yields and
micronutrients status of soil after five cycles of crop
rotation. Ann. Agric. Res. 1989;10:361-367.

15. Subbiah BV, Asija GL. A rapid procedure for the
estimation of available nitrogen in soils. Current
Science. 1956;25:259-260.

16. Tian XY, He DD, Bai S, Zeng WZ, Wang Z, Wang M,
et al. Physiological and molecular advances in
magnesium nutrition of plants. Plant and Soil.
2021;468:1-17.

17. Tisdale SL, Nelson WL, Beaton JD. Soil Fertility and
Fertilizers. Macmillan Publishing Company, New York;
c1985. p. 75-79.

18. White PJ, Broadley MR. Calcium in plants. Annals of
Botany. 2003;92:487-511.

19. Jackson ML. Soil Chemical Analysis. Prentice Hall of
India Pvt. Ltd, New Delhi; c1973.

~137~


https://www.biochemjournal.com/

