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Introduction

India is the largest produgcer and consumer of pulses in the world. Among the pulses, chickpea is

the most important grown inevery part of India. It is largest produced food legume in South Asia. [cOmment [D24]:

Chickpea (Cicer arietinumL.) is a major legume crop cultivated for its edible seeds legume of the
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genus:Cicer, TribeCicereae, family Fabaceae(leguminaceae), and subfamily Papilionaceae. It
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provide protein rich diet to the vegetarian of the Indian and complement the stable cereals in the

diets with proteins, essential amino acids, vitamins and minerals (Pingoliyaet al. 2013).They
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contain carbohydratel (61.51%), fat (4.5%) and relatively free from anti nutritional factors.

Chickpea is rich in protein content (20.47g/100g), carbohydrate (62.959/100g), \fibre\”
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(57mg/100g), magnesium (79mg/100g), iron (4.31mg/I00g) and zinc (15mg/100g), low in fat

content and most of it is polyunsaturated (Wallace et al. 2016).

India is the largest producer (25% of global production),

Phosphorus is used in numerous molecular “and biochemical plant processes, particularlyin
energy acquisition, storage and utilization (Epstein and:Bloom, 2005). The phosphoruscontent
per unit dry weight is usually considerably higher in"the nodules than in the roots andshoots,
particularly at low external have an

phoesphorus supply. Nitrogen fixing plants

increasedrequirement for P over dose receiving direct nitrogen fertilization, probability due to

useful plantéempounds. These compounds help in the general health and vigor of plants

(Griffith, B»:2010). Legumes are heavy feeder of phosphorus and less responsive to nitrogen:
because oftheir. capacity to meet their own nitrogen requirement through symbiotic fixation
(Kumar et al. 2016). Phosphorus is connected with some particular plant growth factors that are
rootdevelopment, vigorous stem, enhanced flower formation and seed production, earlier and
moreuniform crop maturity, increase nitrogen fixing capacity of legumes, improvement in
cropquality and resistance to plant diseases (Rehanet al. 2018). It is required for higher

andsustainable production of grain legumes. Generally, legumes have higher P requisites due
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Phosphorus enhances the activity of rhizobia and increases the formation of root nodules thereby
helps in fixing more of atmospheric nitrogen in root nodules. Phosphorus is also an important
fertilizer in chickpea production; it is a very important chemical fertilizerthat can raise the water
holding capacity of soil(Dotaniyaet al., 2024).
Zinc is required for the proper functioning of various metabolic processes. It's necessary for
chlorophyll and carbohydrate production. Several enzyme systems, auxin and protein synthesis,
seed formation and maturity rate all require zinc, either directly or indirectly. Zinc is known to
help with RNA synthesis, which is required for protein production. In.the plant, zinc is not
translocated. As a result, symptoms occur first on the plant's younger leaves.and other sections.
Stunted growth, the formation of light green yellowish patches and chloratic bands.on either side

of the midrib in the plants are all common symptoms of: zinc deficiency. ﬁhe sustainable

rhizosphere.

The soils of Kanpur are alkaline in nature, low in organic content ingenerally low in fertility

condition of Kanpur.

Resources and Methods

Experimental Site

C.S.A. University of Agriculture and Technology, Kanpur Nagar (U.P.). The field was well

leveled and irrigated by tube well. The farm is situated at main campus of the university, in the

zone).

EdaphicCondition

The soil was moist, well drained with uniform plane topography. The soil of the experimental
field was alluvial in origin, sandy loam in texture and slightly alkaline in reaction having pH 7.9
(1:2.5 soil: water suspension method given by Jackson, 1973), electrical conductivity 0.30 dSm™

(1:2.5 soil: water suspension method given by Jackson, 1973), Organic carbon percentage in soil
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is 0.45 per cent (Walkley and Black’s rapid titration method given by Walkley and Black, - {comment [p76]: )
[ Comment [D77]: the soil is 0.45 percent ]

1934), with available nitrogen 210 kg ha® (Alkaline permanganate method given by Subbiah

and Asija, 1956), available phosphorus as sodium bicarbonate-extractable P was 12.8 kg ha™

(Olsen’s calorimetrically method, Olsen et al., 1954) available potassium was 198 kg ha™
(Flame photometer method given by Hanwey and Heidel, 1952), available and available zinc
was0.55kg ha}(DTPA extraction method given by (Lindsay and Norvell, 1978).

Detail of treatments and design

The 16 treatments combination of nutrient management practices of inorganic fertilizer (DAP

and zincsulphate). Experiment was laid out in factorial randomized block design with three Comment [D78]: The experiment was laid out in
"""""""""""""""""""""""""""""""""""""""""""""" a factorial

replications.

Table -1: detail of the treatment combinations:

S. No. Symbol Treatment combination
1. Ty PoZng
2. T PoZn;
3. Ts PoZng
4. Ty PoZng
5 Ts P 30Zng
6. Te P 30Zn3
7. T7 P 30Zns
8. Ts P 30Zng
9. To P 60Zng

10. Tio P 60ZN3
11 Tu P 60Zng
12 T P 60Zng
13 Tz P 90Zng
14 T P 90Zn3
15 Tis P 90 Zng
16 Tis P 90 Zng

Crop Husbandry



A pre-sowing irrigation (Paleva) was donein the experimental field with an object to get
optimum moisture conditions for attaining good germination. At proper tilth, one ploughing with
tractor drawn mould bold plough was done followed by two ploughings by
cultivator.fulldoseofPhosphorus, and Zincwereapplied as basal at the time of sowing in the form
ofDAP and Zinc sulphate respectively. The sowing of seeds of Chickpea variety RGV-203was
done by linesowing by hand at 4-5 cm depth of soil and with line to line spacing of 45 cm to

maintainuniform plant population.

Harvesting and threshing: The crop was harvested at maturity and was allowed to dry in sun.
Separate bundles were made for each plot and weighted. The after drying. harvest was threshed
manually.

Data Collection

Grain yield

After threshing the grain yield from each plot was separately weighed and recorded after

Straw yield
After subtracting the grain yield per.plot from the total biological yield. After converting the
yields into quintals per hectare, yields.were recorded.
Biological yield (q ha)
Seed yield and Stover yield together were regarded as biological yield. The biological yield was
calculated with the following formula:
Biological yield = Seed yield + Stover yield
Harvest index(%):
percentage.
It has been calculated by following formula:
Harvest Index (%) = [Seed Yield (q ha™) / Biological Yield (q ha™)] x 100
Protein content (%0):

Nitrogen content (%) in grains was determined by Kjeldahl’s method. Protein content of

% x 6.25). (A.O.A.C., 1970).
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Statistical analysis: The growth parameters and yields were recorded and analysed as per
Gomez and Gomez (1984) the tested at 5% level of significance to interpret the significant

differences.

Result and Discussion

Yield Components

LAt a glance bver the data given in the Table-2and depicted in Fig.-1 clearly shows that among the )

(20.20 gm) was associated with the treatment Tis [Poo Zng}:zMinimum number of pods plant

1(45.00), number of grain pod™ (1.20) and 100 grain weight (16.96 gm) was associated with the
treatment T, [Control]. The results of the present investigation are also in agreement with the
findings of Yadav et al. (2022), Singh et al. (2022), Kumar et al. (2022), Yadav et al. (2022)
and Sachanet al. (2022)

Table-2: Effect of different treatment combinations on yield components of chickpea

Treatment | No of pods plant™] No of grains pod™] 100 Grains weight (g)
T 45.00 1.20 16.96
T, 47.21 1.27 17.42
T3 52.21 1.36 17.65
Ty 48.43 1.31 17.53
Ts 50.12 1.32 17.61
Ts 54.31 1.48 17.71
Ty 55.18 1.49 17.87
Ts 53.42 1.43 17.68
Ty 56.21 1.52 17.94
Ty 59.87 1.62 18.12
Ty 60.89 1.71 19.82
T, 58.13 1.57 18.10
Tis 57.32 1.55 18.03
Ty 60.38 1.69 19.11
Tis 61.26 1.73 20.20
Tis 60.12 1.65 18.42
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P 0.055 0.34 0.010

SE(mMm)+ | zZn 0.055 0.49 0.010

P x Zn 0.110 0.59 0.019

P 0.159 1.03 0.028

CDat5% | zn 0.159 1.48 0.028
P x Zn NS NS NS
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Fig.-1: Effect of different treatment combinations‘on yield components of chickpea
Productivity Parameters

It is visualized from the data given in‘Table-3and depicted in Fig.-2 clearly indicate that among
the productivity parameters viz. grainwyield (q ha™), straw yield (q ha™), biological yield (q ha™)
and harvest index (%).significantly increase due to the application of Phosphorus and Zinc.
Grain yield varied from 12.25:to 18:85 q ha™, straw yield varied from 17.16 to 23.35 q ha™,
biological yield varied from 29.41 to 42.20 q ha™ and harvest index varied from 41.65 to 44.67
%. The maximum grain yield (18.85 q ha™), straw yield (23.35q ha™), biological yield (42.20 q
experimentation. The minimum grain yield (12.25 q ha™), straw yield (17.16 q ha™), biological
yield (29.41q ha')and harvest index (41.65 %)was under the treatment T, [control] during the

photosynthates from source to sink ultimately yield is increased. The increase in grain yield
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under adequate nutrients supply mainly due to more yield attributes ultimately resulted more

Kumar et al. (2022) and Sachanet al. (2022)
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Table-3:Effect of different treatment combinations on productivity parameters of
chickpea
Treatment Grain yield Straw yield Biological yield | Harvest index
(gha™) (gha®) (gha™) (%)
T 12.25 17.16 29.41 41.65
T, 1252 17.35 29.87 41.91
T, 13.76 18772 32.48 42.36
T, 12.87 17.81 30.68 41.95
Ts 13.24 18.25 31.49 42.05
Te 14.86 19.65 3451 43.05
T, 15.34 20.12 35.46 43.26
Ts 14.25 19.10 33.35 42.73
T 15.77 20.46 36.23 43.53
Tio 16.96 21.78 38.74 43.78
Tu 18.24 22.96 41.20 44.27
Ti 16.71 21.34 38.05 43.91
Tis 16.10 20.95 37.05 43.45
Tu 17.65 2254 40.19 43.92
Tis 18.85 23.35 42.20 44.67
Toc 17.31 22.24 39.55 43.76
SEM] P 0.022 0.021 0.043 0.010
+ zZn 0.022 0.021 0.043 0.010
PxZn 0.044 0.043 0.087 0.019
CD P 0.064 0.062 0.126 0.028
at5% | zn 0.064 0.062 0.126 0.028
PxZn NS NS NS NS
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Productivity parameters
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Fig.-2:Effect of different treatment combinations on productivity:parameters of chickpea
Quality parameter

Protein

It is visualized from the data given in Table-4 clearly indicate that among the quality parameters

viz. proteincontent increase due to the application of Phosphorus and Zinc. Protein content

varied 19.56 ho 20.93 (%) The:maximum protein content 20.93 % was associated with the

treatment Tis [PooZng]. The minimum protein content 19.53% was under the treatment T,
[control]. Similar findings were reported by Ahmed et al. (2003), Vikrant et al.(2005) and
Tripathyet al. (2019)

Table-4:Effect of different treatment combinations on quality parameters of chickpea

Treatment Treatment Protein content in grain (%)
combination
T PoZNo 19.56
T2 PoZns 19.68
Ts PoZNs 19.94
T PoZng 10.81
Ts Pa0Z0o 10.87
Te Pa0Z1s 20.18
T Pa0Z 1 20.25
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P3oZng

20.06

Te PaoZIo 20.37
Tao PesoZN3 2062
Tu PeoZe 20.87
Ti PsoZNg 2056
Tus PaoZo 20.44
Taa PgoZng 20.75
T PeoZNe 20.93
T VA 2068
5 0.34

SE(m)+ Zn 0.29
PxZn 0.49

P 1.03

CD at 5% zZn 1.03

PxZn NS
Conclusion

The current study demonstrates the benefit of application \QrfwprhqrsrprhqrrrgsﬁgqVlggrVhaffanrq”z”irngﬁwlgg”
pod plant™®, number of grains pod™, test weight of 100 seeds, grain yield, straw yield, biological
yield, harvest index. and protein quality. Finally it can be concluded that the treatment Tis
[PooZnes] iswa best option for improving productivity, yields and quality parameter of

chickpeacrop.

References

Ahmed. M. K. A., Afifi, M. H. and Mohamed, M. F. (2003). Effect of biofertilizers, chemical

and organic fertilizers on growth, yield and quality of some leguminous crops. Egyptian Journal

of Agronomy. 25: 45-52.

[ Comment [D125]: the application

)

[ Comment [D126]:

)

Comment [D127]: , and quality parameters like
the number

|

[ Comment [D128]: the best

[ Comment [D129]:

[Comment [D130]: crops.




Anonymous. (2021). Agricultural Statistics at a Glance 2020. Directorate of Economics &
Statistics, Department of Agriculture, Cooperation and Farmers Welfare, Ministry of Agriculture
& Farmers Welfare, Govt. of India, New Delhi, p. 63.

Dotaniya ML, Datta SC, Biswas DR, Kumar K. (2014), Effect of organic sources on P,0s
fraction and available P,Os in typical HaplusteptJ. Indian Soc. Soil Sci. 62(1):80-83.

Epstein, E. and Bloom, A.J. (2005). Mineral nutrition of plants: Principles and perspectives,

2" ed. Sunderland, Massachusetts: Sinauer Associates.

Gomez, K. A., & Gomez, A. A. (1984). Statistical procedures for agricultural research. John
wiley& sons.

Graham, P.H. and Vance, C.P. (2000). Nitrogen fixation in perspective, an overview of

research and extension needs. Field Crops Research 65:93-106.
Griffith B (2010). Efficient Fertilizer Use Phosphorus, 1-7.

Hanway, J.J; and Heidel, H. (1952). Soil analysis methods as used in lowa State College, Soil
Testing Laboratory. lowa Agriculture’54: 1-31.

Islam M, Mohsan S, Ali S, Khalid R & Afzal S (2012). Response of chickpea to various levels
of phosphorus and sulphur under rainfed conditions in Pakistan. Romanian AgricRes. 29: 175-
183.

Jackson, M.L. (1973). Soil chemical analysis. Prentice Hall of India Pvt. Ltd, New Delhi.

Kumar, K., Pyare, R., Niwas, R., Tiwari, K., Sachan, R., Pal, R. K., Patel, V. K. &Ranjan,
A. R., (2022).. Studies on the Root Architecture with Nodulation of the Chickpea (Cicer
arietinum L.) as Influence by Different Moisture Management Practices along with Seed
Inoculation and Level of Zinc. International Journal of Environment and Climate Change, 2896-
2904.

Kumar, K., Pyare, R., Verma, V. K., Sachan, R., Niwas, R., Yadav, A., Pal, R. K. &Ranjan,
A. R., (2022). Impact of Moisture Conservation Practices, Seed Inoculation and Zinc Level on
Growth and Yield of Chickpea (Cicer arietinum L.). International Journal of Plant & Soil
Science, 34(23), 546-556.

[ Comment [D131]:

. [Comment [D132]: Wiley




Kumar, S., Tripathi, D.K., Bharose, R., Kumar, M. and Kumar, R. (2016). Effect of

different fertility level and micronutrients on nodulation and nutrient uptake by chickpea. An

Asian Journal of Soil Sci. 11(1): 62-66.
Lindsay, W. L., &Norvell, W. (1978). Development of a DTPA soil test for zinc, iron,

manganese, and copper. Soil science society of America journal, 42(3), 421-428.

Olsen, S.R, Cole, C.V., Watanable, F. S. and Dean, L. A. (1954). Estimation of available
phosphorous in soil by extraction with sodium bicarbonate. USDA, Cric. 930:19- 23

Pal, S., Pandey, S. B., Singh, A., Singh, S., Sachan, R., & Yadav, A. (2021). Effect of
Phosphorus, Boron and Rhizobium inoculation on productivity and profitability of chickpea. The
Pharma Innovation Journal 2021; 10(12): 1810-1814

Pingoliya, K, K., Dotaniya, M, L., Mathur, A, K. (2013). Role of phosphorus and iron in

chickpea (Cicer arietinum L.). Lap Lambert Academic Publisher, Germany.

Plaxton, W.C. (2004). Plant response to stress: biochemical adaptations to phosphate deficiency.
In: Goodman R (eds.) Encyclopedia of Plant and Crop Science. New York:Marcel Dekker. pp.
976-980.

Rehan, W., Jan, A., Liaqat, W, Jan, F.IM., Ahmadzai, M.D., Ahmad, H., Haroon, J.,
Anjum, M.M. and Ali, . (2018). Effect of phosphorous, rhizobium inoculation and residue
types on chickpea productivity. Pure Appl. Biol., 7(4): 1203-1213.

Sachan, R., Pandey, S.:B., Kumar R., Singh D., Sharma, S., Kumar. K., Singh, A., Pal, S.,
Verma, A. K. and Sachan, H. (2022)Effect of Phosphorous, Chloropyriphos and Rhizobium
Inoculation on Production and Economics of Chickpea (Ciceraretinum L.). International Journal
of Plant & Soil Science, 1390-1398.

Sachan, R., Pandey, S. B., Kumar, A., Pathak, R. K., Pandey, H. P., Singh, A., ... & Kumar,
M. (2022). Interaction effect of Phosphorous, Chloropyriphos and Rhizobium Inoculation on
Growth (Characterstics, Yield Components and Productivity Parameters of Chickpea under
Central Plain Zone of Uttar Pradesh. AMA ISSN: 00845841 Volume 53, Issue 08, August, 2022

Schulze, J., Temple, G., Temple, S.J., Beschow, H., and Vance, C.P. (2006). Nitrogen fixation
by white lupin under phosphorus deficiency. Annals of Botany 98: 731-740.

[ Comment [D133]:

[Comment [D134]: levels

g [Comment [D135]: characteristics,

[ Comment [D136]: August 2022




Singh, A. K., Dimree, S., Kumar, A., Sachan, R., Sirohiya, A., &Nema, S. (2022). Effect of
rhizobium inoculation with different levels of inorganic fertilizers on yield, nutrient content &
uptake of chickpea (Cicer arietinum L.). Int J Plant Soil Sci, 34(22), 262-8.

Singh, A., Singh, D., Kumar, R., Pal, S., Sachan, R. & Yadav, A. (2021). Study the effect of
organic, inorganic and biofertilizers on nutrients content and uptake of chickpea (Cicer arietinum
L.). The Pharma Innovation Journal 2021; 10(10): 418-423

in dry soil with increasing phosphorus supply and defoliation frequency. AgronemyJournal 92:
868-874.

Subbiah, B.V. and Asija, C.L. (1956). A rapid procedure for the estimation of available N in
Soil. Curr. Sci. 25:259-260.

Tripathy, D.K., Kumar, S. and Zaidy, S.F.A. (2019). Effect of: phosphorus, sulphur and
micronutrients (Zinc and Boron) levels on performance of chickpea (Cicerarietinum L.). Natl.
Acad. Sci. Lett. 10.1007/s40009-019-00802-4.

Vikrant, Singh, H., Malik, C.V.S. and Singh,:B.P.-(2005). Grain yield and protein content of
cowpea as influenced by farm yard manure and phosphorus application. IndianJournal of Pulses
Research 18 (2): 250-251.

Walkley, A. and Black, C. S.A. (1934). Old piper, S.S. soil and plant analysis. Soil Sci. 37:29-
38.

Wallace, T. C,, Murray, R., Kathleen, M. and Zelman, K. (2016). The nutritional value and
health benefits of chickpeas and humus. Nutrients. 8(12): 766.

Yadav, A., Singh, D., Kumar, R., Sachan, R., Kumar, K., Singh, A., & Singh, K. K. (2022).
Response of different level of phosphorus, zinc and Rhizobium inoculation on growth yield
attributes and yield of Chickpea (Ciceraretinum L.). International Journal of Environment and
Climate Change, 12(11), 1954-1964.

Yadav, P., Yadav, D. D., Pandey, H. P, Yadav, A., Sachan, R., & Yadav, S. (2022). Effect of
Fertility Levels and Biofertilizers on Growth Parameters, Root Architecture and Quality of
Chickpea (Cicer arietinum L.). International Journal of Plant & Soil Science 34(17): 61-67,
2022; Article no.1JPSS.86643 ISSN: 2320-7035

[ Comment [D137]: potential




Yadav, S., Yadav, D.D., Kumar, A., Sachan, R. & Yadav, S. (2022). Effect of Fertility Levels
and Bio-fertilizers Application on Yield, Yield Attributes, and Economics of Chickpea (Cicer
arietinum L.). International Journal of Plant & Soil Science 34(13): 65-69, 2022; Article
no.1JPSS.85129 ISSN: 2320-7035



