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ABSTRACT: This study was carried out to evaluate the response of Pearl millet to foliar applications of NPK fertilizer with different
levels i.e. T0 (control), T1 (NPK 4:4:3), T2 (NPK 8:8:6). Foliar applications of NPK fertilizer enhanced the growth and chlorophyll
contents of pearl millet. Maximum increase in growth attributes were recorded in T2 (NPK 8:8:6) while, high increase in chlorophyll
and carotenoides contents of pearl millet was measured in T1 (NPK 4:4:3) as compared to T0 (control) and T2 (NPK 8:8:6) at both
seedling and vegetative stages. Variations were also observed in chemical analysis for N and K+ at both stages of growth under NPK
applications. It was concluded that NPK are the major nutrients required for plant growth but its applications are more effective than
applications in root medium.
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INTRODUCTION

T

oday’s major cereal crop in the arid and
semi-arid regions is the Pearl millet
[Pennisetum glaucum L. (R.Br)]. It is hardy
crop that requires less water and has a short growing
period which is getting more attention due to
increasing evidence of less seasonal rainfall,
increase in temperature, frequent occurrence of
extreme weather events coupled with scanty water
resources (Jakhar et al., 2006; Prakash et al., 2008).
Advantage of Pearl millet over other cereal crops is
that it has grown in thoseagricultural areas where
annual rainfall is very less (200-500 mm) and also
where daily temperature touches at 30 °C (FAO,
1996). Moreover its nutrient content and properties
are equivalent and even superior to other cereals
(Obalama and Manyasa, 2002).
Foliar fertilizer applications are
considered to provide an added source of nutrients
and also facilitate the plant to survive a wide range
of stresses. Foliar fertilizer applications can
increase the uptake of nutrients from soil by
stimulating exudation of organic substances from
the roots into the soil. The microorganisms present
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in the roots are stimulated by these exudates, so their
activity helps to increase the availability of nutrients
(Glinicki, 2010).
For plant growth and development,
nitrogen (N) is an essential nutrient. To improve the
yield and quality of forage, it is much essential to
determine the fertilizer requirement of crop.
Fertilizer’s judicious and appropriate use not only
increases yield but also improves quality of forage
especially protein contents (Ayub et al., 2007).
Potassium (K) plays a particular vital role for the
translocation of nitrates to the root and shoot,
increased rapid N metabolism and maintenance of
water potential in contributing to the survival of
crop under environmental stress conditions.
Phosphorus (P) is essential for many physiological
processes within the plants (Mengel and Kirkby,
2001). The essential physiological roles of P in crop
growth are reviewed in considerable detail by
Sinclair and Vadez (2000). Phosphorus (P) is an
integral component of the biochemical compounds
that make essential structural, biochemical and
physiological roles in crop growth.
This study was carried out to investigate
the morphological and physiological responses of
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Pearl millet (variety Indo-Japan hybrid) to foliar
applications of NPK fertilizer with different
concentrations.

663)-(0.638 x OD 645)/112.5
STATISTICAL ANALYSIS

MATERIALS AND METHODS
The seeds of pearl millet variety Indo-Japan hybrid
were obtained from the Agricultural seed store,
Gujranwala, Pakistan. Eight seeds were sown
directly into each pot (30 cm length and 27.5 cm
diameter) containing 9 kg soil. Thinning was done
after 8 days of germination and four plants were kept
in each pot. Foliar applications of NPK fertilizer was
applied 21 days after germination. The foliar
applications of NPK were:
1. T0 (control)
2. T1 (NPK 4:4:3)
3. T2 (NPK 8:8:6)
The design used for this study was
completely randomized design (CRD) with 6
replications of each treatment. Shoot and root
lengths (cm) were measured with the help of a meter
rod from stem base to the top. Two plants were
harvested from each pot at the seedlings stage (24
days after treatment) and vegetative stages (48 days
after treatment). Plants were uprooted carefully and
washed with distilled water. After harvest, shoot and
root of each seedling and vegetative plant were
separated and data for fresh and dry weight of shoot
and root recorded. Plant samples were placed in
oven at 75°C. After 4-days shoot and root dry weight
(g/pot) was calculated at final harvest. Dried plant
material was digested with a nitric-perchloric
mixture. In shoot plus leaves ion contents of N and
K+ were determined. Total nitrogen was calculated
by Kjeldhal procedure and K+ was determined with a
flame photometer. A graded series of standards
(ranging from 10 to 100 mg/L) of K+ were prepared
and standard curve for K+ was drawn. K+ contents
were determined by emission spectrophotometry by
determining optical density at 460 nm as described
by Jackson (1962).
Chlorophyll content were extracted by
using 90% acetone and the value of chlorophyll-a,
chlorophyll-b and carotenoides were determined by
using Arnon’s (1949) equations given below
Chl-a determination = 0.0127 A663 – 0.00269 A645
Chl-b determination = 0.0029 A663 – 0.00468 A645
Carotenoides determination = OD480+ (0.114 x OD
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Analysis of variance technique was used to
carry out statistical analysis of the data (Steel and
Torrie, 1980). Various treatment means were
compared by Duncan’s New Multiple Range (DMR)
Test.
RESULTS
Foliar applications of NPK had significant
effects on biomass production and some selective
physiological parameters of pearl millet.
Applications of foliar spray of NPK fertilizer has
significant effect on various morphological
attributes (Table 1 & 2). NPK increased the shoot
length (cm) of pearl millet. Maximum shoot length
was recorded in T2 (NPK 8:8:6) as compared to T0
(control) at seedling and vegetative stages. Higher
concentrations of NPK had better effect in relation to
maximum shoot length as compared to low
concentrations of NPK as shown in Fig 1. Similarly,
in case of root length, maximum root length (9cm)
was observed in T2 (NPK 8:8:6) at seedling as well as
at vegetative stage. Higher concentrations of foliar
NPK increased maximum root length than lower
concentrations of NPK (Fig 2).
Significantly maximum shoot dry weight
(g) was recorded in T2 (NPK 8:8:6) as compared to T0
(control) at seedling and vegetative stages (Fig 3).
However, shoot dry weight of T1 (NPK 4:4:3)
recorded lower than T2 (NPK 8:8:6) at both seedling
and vegetative stages. Fig 4 showed that there was a
significant difference for shoot fresh weight (g) of
plants among treatments of T0 (control), T2 (NPK
4:4:3) and T3 (NPK 8:8:6) at vegetative growth
stages but non-significant difference was noted at
seedling growth stage (Table 2 & Fig 5). Similarly,
maximum root fresh weight (g) was recorded in T2
(NPK 8:8:6) as compared to T0 (control) at seedling
and vegetative stages (Fig 6).
Data regarding Chlorophyll contents
showed that minimum chlorophyll-a contents was
present in T 2 (NPK 8:8:6) and maximum
chlorophyll-a was present in T1 (NPK 4:4:3) at
seedling stage (Table 3). In contrast, at vegetative
stage minimum chlorophyll-a contents measured in
T0 (control) and maximum in T1 (Fig 7). While for
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chlorophyll-b, minimum contents were calculated
0.0436 mgg-1 in T2 (NPK 8:8:6) and maximum
0.0815 mgg-1 in T1 (NPK 4:4:3) at seedling stage
(Fig 8). At vegetative growth stage (Table 4)
minimum chlorophyll-b contents were calculated in
T0 (control) and maximum in T1 (NPK 4:4:3).
Minimum carotenoides contents was present in T1
(NPK 4:4:3) and maximum carotene was found in T0
(control) and T1 (NPK 8:8:6) at seedling stage (Fig
9). In case of vegetative stage, maximum
carotenoides was measured in T1 (NPK 4:4:3) as
compared to T0 (control) and T2 (NPK 8:8:6).
Chemical analysis was conducted for
potassium and nitrogen. Maximum K+ concentration
(mg/g) in leaves of pearl millet was recorded in T2
(NPK 8:8:6) as compared to T1 (NPK 4:4:3) and T0
(control) in seedling and vegetative stages (Table 5
& 6). Minimum K+ concentration (mg/g) in leaf was
found in T0 (control) (Fig 10). In case of stem,
minimum K+ concentration (mg/g) in stem was
found in T0 (control) and maximum K+ concentration
(mg/g) in stem was observed in T2 (NPK 8:8:6) at
both seedling and vegetative stages shown in Fig 11.
Similarly in roots, maximum K+ concentration
(mg/g) in root was observed in T2 (NPK 8:8:6) and
minimum found in T0 (control) at seedling stage (Fig
12). While at vegetative stage, maximum K +
concentration (mg/g) in root was observed in T1
(NPK 4:4:3) and minimum found in T2 (NPK 8:8:6).
Data given in Figs 13, 14 and 15 showed
that maximum N concentration (mg/g) in leaf was
observed in T2 (NPK 8:8:6) and minimum found in
T0 (control) at seedling stage. Fig 13 showed that at
vegetative stage, maximum N concentration (mg/g)
in leaf was observed in T1 (NPK 4:4:3) and minimum
found in T 0 (control). In stem, Maximum N
concentration (mg/g) in stem was observed in T2
(NPK 8:8:6) and minimum found in T0 (control) at
seedling stage (Fig 14). At vegetative stage,
maximum N concentration (mg/g) in stem was
observed in T2 (NPK 8:8:6) and minimum found in
T0 (control). For roots of pearl millet, maximum N
concentration (mg/g) in root was 13.8 observed in T1
(NPK 4:4:3) and minimum was 9.8 found in T0
(control) at seedling stage. Fig 15 showed that at
vegetative stage, maximum N concentration (mg/g)
in root was 14.8 observed in T2 (NPK 8:8:6) and
minimum was 10.5 found in T0 (control).
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DISCUSSION
Foliar applications of NPK had
significant effect on the morphological
growth parameters of Pearl millet at both
seedling and vegetative stages. It was noted
that shoot length, root length, fresh and dry
weight of shoot and root significantly
increased by foliar spray of NPK at both
growth stages. Javaid et al., (2006) also
reported similar results that NPK
application increased the shoot and root in
black gram and Ojeniyi et al., (2009)
reported same results in Cassava.
Increase in the growth parameters by the
applications of NPK might be due to the
nitrogen which played a crucial role in the
construction of amino acid compounds and
proteins (Miller and Donahue, 1990;
Salisbury and Ross, 1992). Potassium has
its major role in the photosynthetic etransport chain (Suksri, 1998). The effect of
phosphorus and potassium on physiology
and nutrition development in spinach was
studied by Cengiz et al., (2001). Islam et al.,
(2003) used 0.1% KNO3 as foliar spray on
jute plant leaves and obtained good results
in relation to growth.
The high contents of chlorophyll A and B
were detected in Coronaiki fertilized with
NPK foliar spray treatments which showed
LGU J. Life Sci 1(2): LGUJLS MS.ID-009 (2017)

a relative highest value of both chlorophyll
A and B contents as compared to water
spray (control) treatment (Osman, 2010).
Aly (2005) found that all treatments of soil
nutrients N, P, K and Mg increased the leaf
chlorophyll-a and "carotene" contents. On
the other hand Osman, (2010) found that
lowest increase in leaves carotene content
over the control was exhibited by
Manzanillo olive trees fertilized with NPK
foliar spray. With the foliar applications of
NPK, concentrations of N and K+ increased
in pearl millet. It was sound documented
from previous studies that the applications
of N and K improved the capability of
plants to avoid or resist to uptake of N
(Khan and Ashraf, 1988; Ashraf et al., 1999;
2002). Ashraf et al., (2008) also reported
that the applications of N fertilizers
significantly enhanced K+ contents in
sugarcane at levels of N (100 and 200 kg N
ha-1) under normal conditions. However,
maximum K+ was noted at the highest levels
(200 kg N ha-1).
CONCLUSION
From this study, it was concluded
that foliar applications of NPK were useful
for the enhancement of growth attributes.
High concentrations of NPK (8:8:6) yielded
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good results as compared to low
concentrations of NPK (4:4:3).
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