Response of nNutrients, bBiofertilizers, and bBiochar on sSoil properties

Prayagraj district, Uttar Pradesh, India

ABSTRACT

An experiment was conducted at the research farm of Soil Science and Agricultural
Chemistry to investigate the response of nutrients, biofertilizers, and biochar«on soil
properties under cultivation of pea erep—(Pisumsativum L.) var. Kashi Mukti. The
experimental design used was a randomized block design (RBD) with'three replications.Pea
was taken for study with recommended doses of fertilizers (N, P,Os andK,O-@ 20, 60 and 40
kg ha) was applied with Rhizobium and Biochar.The bulk density (Mg m™) and particle
density (Mg m™) of the soil were found to be maximumein treatment T; (NPK @ 0% +
Rhizobium @ 0% + Biochar @ 0%), on the other hand, treatment Tg (NPK @ 100% +
Rhizobium @ 100% + Biochar @ 100%)exhibited the highest values for pore space (%),
water holding capacity (%), pH (1:2) wlv, electrical conductivity(dS m™), organic carbon
(%), available nitrogen (kg ha™), available-phosphorus (kg ha™) and available potassium (kg ha™).In
conclusion, the experiment demonstrated:that the application of NPK fertilizers, rhizobium,

and biochar had a significant impact on the soil health under pea cultivation.

1. INTRODUCTION

Soilisamediumforplantgrowth.Cropproduction is largely based on soils. Some of
thesoil properties affecting plant growth include
soiltexture(coarsefine),aggregatesize,porosity,aeration(permeability),andwaterholdingcapacit
y, PpH, bulk density, particle density. Therate ofwater movementinto the soil
(infiltration)isinfluencedbyitstexture,physicalcondition(soilstructureandtilth),andtheamountof
vegetativecoveronthesoilsurface.Organicmatter tends to increase the ability of all soils
toretain water, and also increases infiltration ratesof fine-textured soils” (Singh and Yadavet
al, 2008).Pea (Pisumsativum L.) is a vital rabi lequminous crop found in Indian subcontinent.
It is one of the most vital sources of dietary protein for the lion's share of Indians. In addition,

its tall surrender potential (3.5 t ha™) through adjusted fertilization envisages plentiful scope
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to extend its yields assist. In India, it is basically developed as winter vegetable within the
fields of north India and as summer vegetable within the slopes. The seeds may be planted as
before long as the soil temperature comes to 10 °C (50 °F), with the plants developing best at
temperatures of 13 to 18 °C (55 to 64 °F). They don't flourish within the summer warm of
hotter mild and swamp tropical climates, but do develop well in cooler, high-altitude, tropical
zones. Numerous cultivars reach maturity almost 60 days after planting. It is by and large
utilized as new vegetable and within the frame of canned, handled or dried out. Pea is one of
the important vegetables in the world and ranks among the top 10 vegetable crops..Pea is
commonly used in human diet throughout the world and it is rich in protein (21-25 %),
carbohydrates, vitamin A and C, Ca, phosphorous and has high levels of amino acids lysin
and tryptophan (Bhat et al., 2013).Pea considered as one of the oldest known, vegetable and
is one of the most important vegetable crops cultivated in most-parts of.the world and ranks
among the top 10 vegetable crops. India is the second largest producer of Pea in the world
after Russia (Singh_and Yadav, 2008). It is grown as.@ garden or/field crop throughout the

temperate region or as cool season crop in the tropic. Pea is.also widely used as pulse in daily

Phosphorus (139ma/100#g), Magnesium (34mg/100g) and Iron (1.5mg/100g)_(could you
cite bibliography about this?).

Potassium is often referred as the.quality element for crop production due to its positive
interaction with other nutrients (especially with nitrogen) and production practices. It
promotes synthesis of photo-synthates and transport to fruits and grains, and enhances their
known to play an important role in growth and development of the crop and have direct
relation with root proliferations, straw strength, grain formation, crop maturation (Bhat et al.,
2013).“Enhancing P availability to crop through phosphate-solubilizing bacteria (PSB) holds
promise in the present scenario of escalating prices of phosphatic fertilizers and a general
deficiency of Phosphorus in Indian soils. Potassium is associated with the movement of
water, nutrients, and carbohydrates in plant tissues, it’is involved with enzyme activation
within the plant, which affects protein, starch and adenosine triphosphate (ATP) production.
The production of ATP can regulate the rate of photosynthesis (Kumariet al., 2012).
Biofertilizers are substances that contain microorganisms which when applied to the soil
increase the nutrient content and enhance the plant growth. Rhizobium present in the root

nodules of the leguminous plants, add nitrogen to the soil which is supplied to the plants to
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enhance their growth. Biochar is a carbon rich product that is produced by pyrolysis (heating
in incomplete or partial absence of oxygen) of biomass at relatively low temperature
process of its creation and use can vary and the specific biomass sources used can affect the
characterization and usability of the biochar (Demirbas, 2002). Some of the attributes that
might be expected from biochar can go beyond just physical characteristics to issues of
whether the feedstock used in its creation was from a renewable feedstock, whether its
production reduced greenhouse gas emissions and whether the biochar can improve soil
quality in a reliable way (International Biochar Initiative, 2009). Properties of Biochar-and
their composition: pH = 9.90, EC = 3.53 dS m™, B.D. = 0.19 Mg m-3, P.D. =/0.58 Mg m-3,
W.H.C. = 58.5%, Zn = 157 mg kg-1, Mn = 214 mg kg-1, Cu = 54 mg kg-1,:Co = 3.43 mg
kg-1, Ni =17.2 mg kg-1, Pb = 45.5 mg kg-1, Cd = 1.84 mg kg-1, P==.0.09%, K = 3.22%, Na
= 0.99%, Fe = 0.28%, Ca = 0.38%, Mg = 0.25%, Al = 1.83% (Bird et al., 2011).

Application of biochar not only increases crop productivity and soil cation exchange capacity

(CEC) but also is possible to increases oil macro- and microelement (Lehmann et al.,

aim of this investigation was to determine the effect of application of nutrients, biofertilizers

and biochar on the soil properties with a pea (Pisumsativum) crop.

2. MATERIALS AND METHODS

“The exploratory led at the Soil Science Research Farm of Sam Higginbottom

University of Agriculture, Technology and Sciences (SHUATS), Prayagraj, Uttar Pradesh
(U.P.),.which. is situated at 25°24'46.14" N scope, 81°50'49.95" E longitude and 98 m over

the mean:ocean level. The soil of the test region falls arranged by Inceptisol and in

exploratory plots is alluvial soil in nature. Thesoilsfromeachplotwereseparatelycollected at
depth of 0-15 cm,air-dried,andpassed through a 2-mm-size sieve for laboratory analysis.
Soilsamples were

analyzed for bulk density,
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‘ . Findings of the sSoil analysis before sowing of the crops at depth of 0-15 cm are:bulk
density (1.36Mg m™), particle density (2.54Mg m™), pore space (42.59%), water holding
capacity (%40.12%), pH (6.97). EC (0.32dS m™), organic carbon (0.36%), available

‘ nitrogen (229.85kg ha), available pPhosphorus (22.01kg ha™) and available potassium
(190.59kg ha).

Agro climatically, Prayagraj addresses the subtropical belt of the South East of Uttar
Pradesh is supplied with incredibly blistering summer and genuinely cool winter”. “The
midaximum temperature of the area comes to up to 46%-49°Ce and only occasionally falls

‘ as low as 4%-5°Ce. The general moistness ranges between 20-94%.. The midpoints
precipitation of this area is around 1100mm annuallywith significant pregipitation from
November to February. Be that as it may, intermittent precipitation was additionally normal

during winter. The cold weather months were cold while the late spring months were

extremely sweltering and dry. The base temperature during the harvest season was to be Comment [AM15]: | understand from here
i you are referring to the weather conditions

the past tense as if these conditions were not

most extreme was to be 96.85%. averages over many years.

‘ 21.38°C and the greatest wais to be 37.82°C. The base moistness.was to be 46.42% and the during the experiment since you used verbs in

The data recorded during the course. of. the investigation will be subjected to

‘ statistical analysis by 3 x 3 randomized block design (RBD), as per the method “Analysis of
Variance (ANOVA) technique”. Experiment was laid out in RBD and the treatment was
replicated three times. The significant and non-significant effect was judged with the help of

“F” (variance ratio) table.
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‘ Table 1. Treatment Combinations for Pea_(Pisumsativum) experiment.

Treatment Treatment Combination

T, Absolute control
T, [NPK @ 0% + Rhizobium @ 50% + Biochar @ 50%]
T, [NPK @ 0% + Rhizobium @ 100% + Biochar @ 100%]
T, [NPK @ 50% + Rhizobium @ 0% + Biochar @ 0%]
Ts [NPK @ 50% + Rhizobium @ 50% + Biochar @ 50%]
Ts [NPK @ 50% + Rhizobium @ 100% + Biochar @ 100%]
T, [NPK @ 100% + Rhizobium @ 0% + Biochar @ 0%]
Ts [NPK @ 100% + Rhizobium @ 50% + Biochar @ 50%]
T, [NPK @ 100% + Rhizobium @ 100% + Biochar @ 100%]
Note: NPK: 20:60:40 recommended doses fertilizers. Formatted: Font: 12 pt, Not Bold, Font color:

Black




3. RESULTS AND DISCUSSION
3.1.Physical and Chemical Properties

The results showed that the treatment T9 (NPK @ 100 % + Rhizobium @ 100 % + Biochar
@ 100 %) was recorded maximum physio-chemical characters such as pore space (%), water
holding capacity (%)(Table 2), pH, EC (dS m™), organic carbon (%), available nitrogen (kg
ha), available phosphorus (kg ha™) and available potassium (kg ha™) (Table 3. Fig. 1).
While bulk density (Mg m-3) and particle density (Mg m-3) wereas recorded maximum in T1
(NPK @ 0 % + Rhizobium @ 100 % + Biochar @ 100 %)(Table 2).

Table2. Response of NPK, Rhizobium and Biochar on bulk density. (BD), particle
density (PD), pereent-pore space (PS), and water holding capacity (WHC)of soil.

Treatmens s g R 1y
T 3% . e 4259, 4012 { Formatted: Highlight

T, 1.32 2.50 44.97 4155

Ts 1.28 2.46 45.98 42.72

Ts 1.35 2553 43.89 40.87

Ts 1.31 2.48 45.60 41.88

Te 1.26 2.45 46.81 43.59

T, 1.33 2.52 44.46 41.39

Te 1.29 2.47 4557 42.34
To 1.24 2.44 4757 4390 { Formatted: Highlight
F-Test S S S S { Formatted: Highlight

S. Em. () 0.004 0.005 0.256 0.235

CD at (5%) 0.011 0.014 0.775 0.711




Table 3. Response of NPK, Rhizobium and Biochar on pH, electric conductivity

(EC).{dSm™)—organica__carbon

Phosphorus (Pkg-ha™), and Potassium (Kkg-ha*)of soil.

(OC).(%available Nitrogen (N

Treatments H EC oC N P K
P (ds m™) (%) (kgha') (kgha’) (kgha™)
T. 6.97 0.32 0.36 229.85 22.01 190.59
T, 7.15 0.34 0.43 233.95 23.18 194.48
Ts 7.22 0.37 0.51 237.8 24.06 196.72
Ts 7.03 0.33 0.38 244.38 24.97 199.45
Ts 7.19 0.35 0.45 249.45 25.43 202.86
Ts 7.24 0.37 0.52 251.81 25.98 205.79
T 7.05 0.33 0.41 257.95 26.51 208.74
Ts 7.20 0.36 0.47 261.57 27.14 211.52
To 726 038 054 266.18 2768 21359
F-Test NS NS S S S S
S.Em. (1) 0.014 0.003 0.006 0.536 0.164 0.586
CD at (5%) 0.044 0.010 0.017 1.622 0.495 1.772
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Potassiumof soil.Coordinate axis y(kg ha™). Coordinate axis x: behavior of Nitrogen,

Phosphorus and Potassium in each treatment (T1-T9).

‘ 4. CONCLUSION
The results of experiment concluded as the application of NPK, Rhizobium and

Biochar was found to improve soil health references to pea. Treatment Tg [NPK @:100% +
Rhizobium @ 100% + Biochar @ 100%] was found optimal for improving soil properties
like Pore space, Water holding capacity, Osrganic carbon, pH, Electrical conductivity and

Available Nitrogen, Phosphorus, Potassium of soil.
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