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Abstract

A field experiment was conducted during Zaid season of 2021 at SHUATS Department of Agronomy,
SHUATS, Prayagraj (U.P). The soil was sandy loam in texture, neutral in reaction (pH 7.0), low in
available N (168.75 kg/ha), medium in available phosphorus (17.40 kg/ha), medium in available
potassium (231.7 kg/ha), The experiment was laid out in Randomized block design and having ten
treatment. The result showed that growth parameters viz, plant height (187.06 cm), no. of leaves/plant
(9.4), leaf area index (7.45),plant dry matter accumulation (3008 g/m2), CGR (29.8), RGR (0.0787)yield
attributes like effective Cob/Plant (1.53), Cob/length (16.75 cm), Row/cob (14.89) Grains/row (26.94)
Grains/cob (396.5 g), Grain yield t/ha (4.5 t/ha), stover yield t/ha (9.5 t/ha), Seed index weight (28.2 g),
Harvest index (32.5) were found to be significantly highest with T9 i.e.,70 Kg/ha (P) + 60 Kg/ha (K).
Similarly highest gross return (INR 103455 /ha), net return (INR 74095 /ha) and benefit: cost ratio (2.52)
were recorded superior with application T9 i.e., 70 Kg/ha (P) + 60 Kg/ha (K).
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Introduction

Maize is the most important cereal crops in the world but maize is the most popular due to its
high yielding, ease of processing, readily digested and costs less than other cereals (Jaliya et
al., 2008). Maize is a major source of carbohydrate which is used for food, in livestock diet
and in alcohol production. Maize has immense potential in the tropics and yield of up to 7500
kg/ha can be obtained if the crop is properly managed. Unfortunately, yields are still generally
below 5000 kg/ha (FAO, 2007) and this had caused inadequacy of maize for its numerous
usages. Yield differences between temperate and tropical areas have been attributed to low
nutrient status of tropical soils especially nitrogen, phosphorus and potassium resulting from
the practice of slash and burn farming system with excessive leaching of the soil nutrients In
India, maize is grown in an area of 9.43million hectares with production of 24.35 m t and
productivity of 2583 kg/ha (Government of India, 2020). In UP, maize is grown in area of 0.83
m/ha with production 1.56 m t and productivity of 2376 kg/ha (State wise 2020).

Maize is an exhaustive crop having higher potential than other cereals and absorbs large
guantity of nutrients from the soil during different growth stages. Among the essential
nutrients, phosphorus is one of the most important nutrients for higher yield in larger quantity
(Chen et al. 1994) which controls reproductive growth of plant (Wojnowska et al. 1995).
Generally, P is the second most crop-limiting nutrient in most of the soils. Plant growth
behavior is influenced by the application of phosphorus (Hajabbasi and Schumacher, 1994;
Gill et al. 1995; Kaya et al. 2001). It is needed for growth, utilization of sugar and starch,
photosynthesis, nucleus formation and cell division, fat and albumen formation. Energy from
photosynthesis and the metabolism of carbohydrates is stored in phosphate compounds for
later use in growth and reproduction (Ayub et al. 2002). It is readily translocated within the
plants, moving from older to younger tissues as the plant forms cells and develops roots, stems
and leaves (Ali et al. 2002). Adequate P results in rapid growth and earlier maturity and
improves the quality of vegetative growth. Phosphorus deficiency is responsible for crooked
and missing rows as kernel twist and produce small ears nubbies in maize. Phosphorus is the
second important key element after nitrogen as a mineral nutrient in terms of quantitative plant
requirement. Although abundant in soils, in both organic and inorganic forms, its availability
is restricted as it occurs mostly insoluble forms. The P content in an average soil is about
0.05% (w/w) but only 0.1% of the total P is available to plant because of poor solubility and its
fixation in soil. An adequate supply of phosphorus during early phases of plant development is
important for laying down the primordial of plant reproductive parts. It plays significant role in
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increasing root ramification and strength thereby imparting
vitality and disease resistance capacity to plant. It also helps
in seed formation and early maturation of crop like cereals
and legumes. Potassium activates many enzymes and plays an
important role in the maintenance of potential gradients across
cell membranes and the generation of turgor pressure in
plants. It regulates photosynthesis, protein synthesis and
starch synthesis (Mengel and Kirkby, 1996). It is also the
major cation for the maintenance of cation anion balances.
Potassium aids plant in resisting disease, insect, cold weather
and drought. Potassium is one of the principal plant nutrient
under pinning crop yield and quality determination. It is an
important major element for plant growth. It is needed to
larger amount than phosphorus within the live plant tissue and
average percentage of K is approximately 8 to 10 times more
than phosphorus. It also found that hay or dry matter contains
up to four times as much potassium as phosphorus. It is
accumulated in abundant amount during the vegetative
growth period.

Potassium (K) is substantially an important nutrient for plant
growth, and has the capability to maximize plant growth and
it influences soil plant interactions as well (Xie et al., 2011).
As, for acting as an essential nutrient for crop production and
its development; it acts as a co-factor for more than 40
enzymes that are involved in metabolic pathways directly
(Clarkson and Hanson, 1980). Keeping in view of the above
facts, a field experiment was carried out with objection to find
out the Effect of Phosphorus and Potassium Levels on growth
and Yield of Maize (Zea mays L) is planned undertaken to
find out the specific objectives given as below.

Materials and Methods

Experiment Site

The experiment was conducted during the Zaid season 2021,
at the Crop Research Farm, Department of Agronomy, Naini
Agricultural Institute, Sam Higginbottom University of
Agriculture, Technology and Sciences (SHUATS), Prayagraj
(U.P.) which is located at geographical coordinates 25° 24'
42" N latitude, 81° 50" 56" Elongitude and 98 m altitude
above the mean sea level. Situation of the area is to the right
side of the river Yamuna by the side of Prayagraj Rewa Road
about 7 km away from Prayagraj city. The treatment
comprised of two different factors first factor Phosphorus and
second factor Potassium. The experiment was laid out in
Randomized block design, replicated thrice, details of
possible treatment combination given in Table 1.

Climate

The mean maximum temperature on weekly basis ranged
from 31.710C to 42.600C during zaid season of 2021. It was
lower during at the time of sowing of the crop in the month of
last April and first week of May, which gradually increased
with the advancement of the crop period. The mean minimum
temperature ranged between 20.880C to 23.0380C. The min
temperature also increased while advancement of crop growth
which help for crop growth. As per the observations of the
meteorological observatory during the crop period, weekly
mean relative humidity throughout the crop season varied
between 29.81 to 47.33. The maximum relative humidity for
different weeks varied from 73.56to0 84.086 while, weekly
minimum relative humidity varied between 29.81 to 47.33 per
cent during zaid season 2021.The total rainfall receive o in the
month of April to July were 4.96 mm, respectively.
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Soil Chemical Status

The field was uniformly irrigated one day before sowing on
each of the treatment combinations. The soil of experimental
plot was sandy loam in texture, neutral in soil reaction (pH
7.0), low organic carbon (0.37%), low available N (168.75
kg/ha), low available P (17.40 kg/ha) and medium available K
(231.7 kg/ha).

Observations

The Experiment was laid out in Randomized Block Design,
with ten treatments which are replicated thrice (Table 1).
Observations on growth parameters viz. plant height (cm),
Number of leaves/plant, leaf area index, Dry matter
accumulation (g/m2) CGR, RGR and yield attributes viz.
Cobs/plants, Cobs length (cm), Row/cob, Grains/row,
Grains/cob and yield of Maize viz. Grains yield (t/ha) and
Stover yield (t/ha), Seed index weight (g), Harvest index, was
recorded and their significance was tested by the variance
ratio and the level of significance used in F-test was P=0.05.
Critical difference values were calculated wherever F-test was
found significant (Gomez and Gomez, 1984).

Table 1: Treatment combination

Treatments Treatment combination
Tl 30 Kg/ha (P) + 0 Kg/ha (K)
T2 30 Kg/ha (P) + 30 Kg/ha (K)
T3 30 Kg/ha (P) + 60 Kg/ha (K)
T4 50 Kg/ha (P) + 0 Kg/ha (K)
T5 50 Kg/ha (P) + 30Kg/ha (K)
T6 50 Kg/ha (P) + 60 Kg/ha (K)
T7 70 kg/ha (P) + 0 Kg/ha (K)
T8 70 kg/ha (P) + 30 Kg/ha (K)
T9 70 kg/ha (P) + 60 Kg/ha (K)
T10 150:60:40 (RDF)

Results and Discussion

Growth parameter

Growth parameters of Maize, viz. plant height (cm), Dry
matter accumulation (g/m2), number of leaves/plant and leaf
area index varied due to different Phosphorus and Potassium
are presented in Table 2. The treatment T9i.e., application of
70 kg/ha (P) + 60 Kg/ha (K) resulted significantly higher
plant height (187.06 cm), number of leaves/plant (9.4), leaf
area index (7.45), and contribute maximum dry matter
accumulation (3008 g/m2) whereas, T6i.e.,application of 50
Kg/ha (P) + 60 Kg/ha (K) was found to be statistically at par
and comparatively followed with highest in growth attributes
like plant height (175.16 cm), and dry matter accumulation
(3002.6 g/m2). Phosphorus and Potassium encourage
formation of new cells, promote plant vigoursly and hastens
leaf development, which help in harvesting more solar energy
and better utilization of nitrogen, which help towards higher
growth attributes. Similar results also found by Alias et al.
(2003) ™M and Naomi et al. (2021) 191, Data was recorded just
prior to harvest of crop 5 plants randomly from net plot
tagged to record pre harvest observation.

Yield and Yield attributes

Yield attributes such as number of Cob/plants, Cob
length/plant and Seed index weight (g) exhibited significant
variation during the experimental period varied due to
different Phosphorus and Potassium are presented in Table 3.
The treatment T9 i.e, application of 70 kg/ha (P) + 60 Kg/ha
(K) resulted significantly higher number of Grains/cob
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(396.5), number of Cob/plant (1.53), Seed index weight
(28.2,) grain yield (4.5 t/ha) and stover yield (9.5 t/ha). The
increase in seed yield due to Phosphorus and Potassium
application is attributed to source and sink relationship. It
appears that greater translocation of photosynthates from
source to sink might have increased Grain yield as Reported
by Sharma et al. (2018) 7],

Economics

Data represented in Table 4. Shows that the economics
performance of different treatment combination based on cost
of cultivation (INR/ha), gross return (INR/ha), net return
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(INR/ha) and benefit cost ratio (B:C). Highest cost of
cultivation (INR 29359/ha), gross return (INR 103455/ha), net
return (INR 74095/ha) and benefit cost ratio (2.52) were
found with the application of T9 i.e., 70 kg/ha (P) + 60 Kg/ha
(K) Increased in economic performance of Maize was due to
the positive effect to Phosphorus and Potassium combination
on plants at higher levels which were responsible for higher
marketable seed and Stover yield. The application of 70 kg/ha
(P) + 60 Kg/ha (K) gave highest gross return (INR103455/ha),
net return (INR74095/ha) and also maximum B: C Ratio

(2.52). Similar results also reported by Hirpara et al. (2017)
12

Table 1: Effect of Phosphorus and Potassium on the Growth attributes of Maize.

T No Treatment combinations Plant height [No. of leaves/ _Leaf area Dry matter CGR RGR
T (cm) plant index (cm) | accumulation (g/m2) |(g/m2/day)|(g/g/day)
T1 30 Kg/ha (P) + 0 Kg/ha (K) 160.98 7.8 5.48 2684.6 26.06 0.0753
T2 30 Kg/ha (P) + 30 Kg/ha (K) 166.10 8.6 6.13 2856.6 27.16 | 0.0774
T3 30 Kg/ha (P) + 60 Kg/ha (K) 172.61 8.8 6.73 2893.3 275 0.0777
T4 50 Kg/ha (P) + 0 Kg/ha (K) 168.71 8.0 5.91 2793.3 26.66 | 0.0764
T5 50 Kg/ha (P) + 30 Kg/ha (K) 172.18 8.7 6.42 2860 27.23 | 0.0775
T6 50 Kg/ha (P) + 60 Kg/ha (K) 175.16 9.0 7.11 3002.6 27.63 0.0780
T7 70 kg/ha (P) + 0 Kg/ha (K) 167.52 8.2 6.07 2848 26.86 | 0.0767
T8 70 kg/ha (P) + 30 Kg/ha (K) 172.26 8.8 6.44 2866.6 27.46 | 0.0777
T9 70 kg/ha (P) + 60 Kg/ha (K) 187.06 9.4 7.45 3008 29.8 0.0787
T10 150:60:40 (RDF) 173.30 8.9 6.76 2930 27.6 0.0780

S.E.m(+) 0.44 0.34 0.3 47.8 0.47 0.0009
CD. (5%) 1.32 1.0 142.3 141 | --—----
Table 3: Effect of Phosphorus and Potassium levels on yield and yield attributes of Maize
T. No. Treatment combination Cobs/plant | Cob length(cm) | Seed index (g) | Grainyield (t/ha) | Stover yield (t/ha)
T1 30 Kg/ha (P) + 0 Kg/ha (K) 1.28 14.54 25.3 2.6 75
T2 30 Kg/ha (P) + 30 Kg/ha (K) 1.36 15.41 26.4 35 8.4
T3 30 Kg/ha (P) + 60 Kg/ha (K) 1.46 16.23 26.7 3.7 9.2
T4 50 Kg/ha (P) + 0 Kg/ha (K) 1.32 15.10 25.8 35 8.3
T5 50 Kg/ha (P) + 30 Kg/ha (K) 14 15.96 26.5 3.6 8.7
T6 50 Kg/ha (P) + 60 Kg/ha (K) 1.50 16.51 27.3 4.1 9.5
T7 70 kg/ha (P) + 0 Kg/ha (K) 1.32 15.37 26.4 35 8.3
T8 70 kg/ha (P) + 30 Kg/ha (K) 1.45 15.98 26.6 3.7 9.2
T9 70 kg/ha (P) + 60 Kg/ha (K) 1.53 16.75 28.2 45 9.5
T10 150:60:40 (RDF) 1.48 16.41 27.1 4.1 9.3
S.E.m() 0.07 1.20 0.27 0.1 0.25
CD (P =0.05) 0.40 0.81 0.4 0.75
Table 4: Effect of Phosphorus and Potassium on economics return of Maize.
Treatment No. Treatment details Cost of cultivation (Rs/ha) | Gross return (Rs/ha) | Net return (Rs/ha) | B:C Ratio
T1 30 Kg/ha (P) + 0 Kg/ha (K) 24781.75 64037.50 39255.75 1.58
T2 30 Kg/ha (P) + 30 Kg/ha (K) 25678.15 83877.50 58199.35 2.27
T3 30 Kg/ha (P) + 60 Kg/ha (K) 26574.55 88960.00 62385.45 2.35
T4 50 Kg/ha (P) + 0 Kg/ha (K) 26174.25 83015.00 56840.75 2.17
T5 50 Kg/ha (P) + 30 Kg/ha (K) 27070.65 85000.00 57929.35 2.14
T6 50 Kg/ha (P) + 60 Kg/ha (K) 27967.05 97582.50 69615.45 2.49
T7 70 kg/ha (P) + 0 Kg/ha (K) 27566.75 83055.00 55488.25 2.01
T8 70 kg/ha (P) + 30 Kg/ha (K) 28463.15 88002.50 59539.35 2.09
T9 70 kg/ha (P) + 60 Kg/ha (K) 29359.55 103455.00 74095.45 2.52
T10 150:60:40 (RDF) 28065.70 95722.50 67656.80 2.41
Conclusion Different Phosphorus Levels on the Growth and Yield of

On the basis of one-year experimentation it can be concluded
that the that application of 50 kg/ha (P) + 60 Kg/ha (K) (T6)
among the other treatments has proved to be a better treatment
for getting higher productivity.in Maize and is more
productive economically as well.
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