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Abstract
Overreliance on commercial fertilizers for crop production has caused various ecological hazards
related to global warming, climate change, soil degradation and pollution. A field trial was
conducted at Agricultural Research Station, Swabi, Khyber Pakhtunkhwa, Pakistan during kharif
2019, to investigate the impact of humic acid and organic and inorganic nitrogen sources on maize
crop. Maize variety Jalal was sown in Randomized Complete Block Design (RCBD) having split
plot arrangement. The trial was replicated three times. Two levels of humic acid (H0 = control and
H1=20 kgha-1) were allotted to main plots while various N sources (control, FYM, Poultry manure,
compost and urea) to subplots. Humic acid, organic manures and basal dose of P2O5 and K2O were
applied at sowing time while N was applied in two splits. Results showed that humic acid
application significantly increased days to tasseling (53.80), silking (58.66), maturity (98.66), leaf
area (526.86 cm2), plant height (209.13 cm), cob length (17.18 cm), grains cob-1 (398.87), 1000grains weight (328.80 g), biological yield (12725 kg ha-1), grain yield (4616.7 kg ha-1) and harvest
index (36.17 %) over control. In case of N sources, late tasseling (55.66) days, silking (60.33)
days, maturity (98.66) days, highest leaf area (555.44 cm2) and plant height (213.50 cm) were
observed in case of Poultry manure treatment. Whereas, maximum cob length (18.30 cm), grains
cob-1 (431.33), 1000-grains weight (344.17 g), biological yield (13671 kg ha-1), grain yield (5169.7
kg ha-1) and harvest index (37.77 %) were recorded in plots receiving N from compost. Hence, the
results concluded that compost and poultry manure as N sources with integration of humic acid
were found most suitable for maximum values of growth and yield attributes, particularly grain
yield (5169.7 kg ha-1).
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rice. It is a multipurpose crop which is used
Introduction
Maize (Zea mays L.), a pilot cereal crop of
as food, feed and fiber. Maize provides raw
the family poaceae is the third mostly grown
material for various industries like in the
staple crop in the world following wheat and
production of oil, flake corn syrup etc. It
Published by Bolan Society for Pure and Applied Biology
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provides raw material for the production of
ethanol, plastic, fabrics, adhesives and many
oilier chemical products [1]. Maize is grown
in almost all areas of Pakistan where
irrigation water is available. In comparison
with other developing countries the average
production of maize is very low in Pakistan.
In 2019-20, it was cultivated on an area of
1,413 thousand hectares in the country with
gross and average production of 7.236
million tones and 5,121 kg ha-1 respectively
and contributed 2.9% to value addition in
agriculture and 0.6% to GDP of the country
[2].
Continuous degradation of land and water
resources and non-judicious use of
agrochemicals have caused threat to the
sustainability of conventional agriculture. As
a result of green revolution the use of
commercial fertilizers and chemical
pesticides had been increased tremendously.
The excessive supply of nitrogen from
overuse of chemical fertilizers not only
causes unforeseen environmental impacts but
also sensitivity to pest and diseases [3]. The
mineral fertilization may cause deterioration
in soil properties essential for crop
production. Furthermore, high cost of these
fertilizers and unavailability at the time of
utilization depreciate the economic status of
the growers. In the last decade, increased
utilization of synthetic fertilizers has resulted
in many problems such as loss of soil carbon,
nitrate pollution and high costs of agricultural
inputs [4].
The adoption of organic farming practices is
an alternative way to overcome negative
ecological impact of excessive commercial
fertilization. Organic amendments are
fundamental for enhancing soil physical and
chemical properties and augmenting
microbial
activities
by
providing
mineralizable carbon and nitrogen [5].
Organic manures suppress plant diseases,
enrich soil with nutrients, enhance water
retention capacity, improve cation exchange

capacity and reduce bulk density. Organic
manure release essential nutrients slowly as
compare to chemical fertilizers; hence
nutrients are available to the plant till the end
of the growing season. FYM, PM, compost
and various other organic manures have the
potential to substitute chemical fertilizers and
give quality production [6]. Saha et al. [7]
Reported that organic amendments enhance
crop yield, improves soil porosity and soil
organic matter (SOM), increases moisture
retention capacity and microbial activities.
Poultry manure is ranked as an important
natural source in plant nutrition which can
easily be utilized [8]. Similarly, farmyard
manure also has the ability to enhance soil
physical properties and supplementation of
nutrients and contains all the essential
nutrients required for crop growth including
trace elements in small amounts [9]. Compost
is another valuable organic source of plant
nutrients which not only provide excellent
nutrition but also conserves the environment.
It enhances water holding capacity, improves
cation exchange capacity, provides plants
with nutrients and reduces the reliance on
chemical fertilizers [10].
Humic acid an organic bio-stimulant not only
positively affects growth and development of
the plant but also improves crop yield and
productivity. It ensures availability of many
macro and micronutrients, improves soil
physical characteristics, increase crop yield
and enhance stress tolerance in plants [11].
As an organic product it promotes plant
growth, acts as a soil conditioner to enhance
soil properties vital for crop productivity.
Humic substances increase the uptake of
many macro and micronutrients like
nitrogen, phosphorus, sulphure, zinc, copper,
iron and manganese. It promotes plant
growth by making cell membrane more
permeable, photosynthesis, and enhancing
respiration, uptake of oxygen, cell elongation
and phosphate uptake [12]. Considering the
above facts, the proposed study was
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conducted to explore the impact of various
organic and inorganic nitrogen sources with
humic acid on maize growth and yield.
Materials and Methods
The current study, investigates various
organic and inorganic nitrogen sources with
humic acid application to corn (Zea mays L.)
crop. Experiment was conducted in three
replicates at Agriculture Research Station
Swabi, Khyber Pakhtunkhwa during Kharif
2019. Experiment was a randomized
complete block design (RCBD) in split plots.
Two levels of humic acid (H0 = Control and
H1 = humic acid application @ 20 kg ha-1)
and five nitrogen sources (N1 = Control, N2 =
FYM, N3 = Poultry manure, N4 = Compost
and N5 = Urea) each supplying 150 kg ha-1 N
were evaluated during the study. Humic acid
was treated as main plot factor while N
sources were allotted to subplots. P2O5 (90 kg
ha-1) and K2O (60 kgha-1) were applied
uniformly at sowing time. Maize variety Jalal

was tested in the experiment with
recommended planting geometry of 75 cm
spacing between rows and 20 cm among
plants. A subplot size of 15 m2 was
maintained. Each subplot was consisted of
four rows of 5 meters length and row to row
spacing of 75 cm. All the agronomic
practices were applied uniformly throughout
the experiment.
Pre-experimental soil analysis
Before sowing, a composite soil sample was
taken from a depth of 30 cm from the
experimental site with the help of a soil auger
and analyzed at Agricultural Research
Institute, Tarnab, Peshawar for soil physicochemical characteristics. Soil was silt loam.
Treatments considered in the study are as
follow in (Table 1);
Humic Acid Application (Main plots)
H0 = Control (No humic Acid)
H1 = Humic acid application @ 20 kgha-1

Table 1. Chemical composition of humic acid product used in the experiment
Brand name
Starum
Humic acid
40%
K2O
7%
The data were worked out by recording the
number of days taken to 75 % tassel
emergence.
3. Days to silking
Data regarding the parameter were
accomplished by counting days from sowing
till 75 % silking in subplots.
4. Days to physiological maturity
The data were concluded by days counting
from sowing till 50% plants become
physiologically mature i.e. the husks
completely lost its green color and a blackish
layer appeared on the tip of the grain.
5. Plant height (cm)
At physiological maturity the mentioned
parameter was accomplished by selecting
five random plants in sub plots. The samples

Nitrogen sources (Sub plots)
N1 = Control, N2 = FYM, N3 = Poultry
manure, N4 = Compost, N5 = Urea
Following parameters were investigated
during the trial
Days to emergence, days to tasseling, days to
silking, days to physiological maturity, plant
height (cm), leaf Area (cm2), cob length (cm),
grains cob-1, 1000 grains weight (g),
biological yield (kg ha-1), grain yield (kgha1
), and harvest index (%).
Procedure for data recording
1. Days to emergence
The data were calculated by recording the
number of days taken from sowing date till
80 % plants emergence in each subplot.
2. Days to tasseling
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were measured from ground level to the tips
with a measuring tape and then averaged.
6. Leaf area (cm2)
To record the data, length and widths of
leaves of three plants, that were randomly
selected in sub plots, were measured at
starting part, midpoint and end point of the
plants and multiplied with a correction factor
(0.75) using the following formula:
Leaf area (cm2) = length x width x factor
(0.75)
The data were averaged to record leaf area
per plant.
7. Cob length (cm)
After random selection of five cobs in each
sub plot the cob lengths were measured using
measuring tape. The values were averaged to
work out the data.
8. Grains cob-1
The cobs selected for cob length data, were
shelled, followed by grain counting and
averaging to record the data.
9. 1000-grains weight (g)
1000 grains were randomly taken from seed
lot of each sub plot and counted with the help
of a seed counter. The grains were then
weighed using electronic weight balance.
10. Biological yield (kg ha-1)
To evaluate the data, four central rows were
harvested in each sub plot, sun dried,
weighed and then converted to kg ha-1 by
applying the following formula:
Biological yield = Biological yield / R-R (m)
x Row length (m) x No. row) x 10,000 m2
11. Grain yield (kg ha-1)
The stuff harvested for biological yield was
dried; cobs were removed and threshed. After
threshing, weight of grains was recorded
using sensitive digital balance, and converted
to kg ha-1 as per the following formula:
Grain yield= (Grain yield / R-R (m) x Row
length (m) x No. Row) x 10,000 m2
12. Harvest index (%)
The data were worked out as per the
following formula:

Harvest index (%) = (Grain yield / Biological
yield) x 100
13. Statistical analysis
Statistical analyses of the data were
performed through significant differences
using Statistical software StatistixTM8.1. The
comparison mean was determined by
applying LSD test (p ≤ 0.05) (Jan et al.,
2009).
Results and Discussion
1. Days to emergence
Data concerning days to emergence are
shown in (Table 2). Statistical analysis of the
data revealed a non-significant effect of
humic acid and N sources on days to
emergence. The NxH interaction was also
found non-significant. Maximum numbers of
days to emergence (5.13) were observed in
humic acid treated plots as compared to
control (5.00 days). It might be due to the fact
that the response of humic acid is not so quick
and at initials stages of germination seed
mainly depends on food reserves from
endosperm as reported by Palanivell et al.
[13] who reported that seed consumed its
own endosperm during germination stage and
did not use nutrients from external source.
In case of nitrogen sources more days to
emergence (5.16) were taken by plots
receiving N from FYM, PM and control
when compared with minimum days to
emergence (5.00) from urea and compost
treatments. This might be due to the initial
slow response of humic acid and N, and
during the subject stage seeds primarily
depend on food reserves from endosperm so
there was no need of external food source.
These findings are in conformity with
Mahmood et al. [14] who also noted nonsignificant effect of organic nutrient sources
on plant germination and seedling
emergence. Shaheen et al. [15] Concluded
that various organic and inorganic fertilizers
had no significant effect on days to
emergence of maize crop.
2. Days to tasseling
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Data concerning days to tasseling are shown
in (Table 2). Results showed that both humic
acid and N sources significantly affected
days to tasseling of maize crop. The
interaction of humic acid and N sources was
also found significant. Plots having humic
acid application resulted in delayed tasseling
(54) while earlier tasseling (51) was observed
in plots having no humic acid. The possible
reason for delayed tasseling in case of humic
acid might be improved soil conditions,
availability of more nutrients, enhanced
microbial activities which resulted in
vigorous vegetative growth. These findings
are in agreement with conclusions of Hafidi
et al. [16] who also noted delayed growth
parameters of maize due to humic acid
applications.
Similarly, N sources also significantly
affected days to tasseling. According to the
results, maximum number of days to
tasseling (56) was noted in plots receiving N
from PM source followed by compost (53),
FYM (51.33) and urea (51) while minimum
value of days to tasseling (50) was observed
in control treatments. The reason for delayed
tasseling in case of poultry manure
application may be the fact that, being
organic in nature poultry manure provided
constant supply of macro and micro nutrients
throughout the growing season, improved
soil properties, and enhanced microbial
activity which ultimately encouraged
vegetative growth. These findings are in
conformity with Abdulameer and Ahmed
[17] who noted delay in tasseling due to
organic nutrient management.
3. Days to silking
The (Table 2) indicates data concerning days
to silking. Statistical analysis of the data
indicated that both humic acid and N sources
had significantly affected number of days
taken to silking. The interactive effect of
humic acid vs N sources was found nonsignificant. According to the results obtained,
considerable variations in the data were

found due to humic acid application.
Maximum number of days to silking (59) was
noted in plots where humic acid was applied
as compared to no humic acid application
where early silking (55) was recorded. The
reasons for delay in silking might be the
better soil properties like water and nutrient
holding capacity, porosity and microbial
activity due to humic acid and the continuous
supply of plant nutrients especially N, that
resulted in vigorous vegetative and prolonged
growth period. Similar findings were
reported by Hassan et al. [18] who noted
delayed silking stage in maize crop due to
humic acid application.
Similarly, delayed (60 days) silking was
noted in plots using PM as N sources,
followed by plots receiving N from compost
(58), FYM (56) and urea (56) which were
statistically at far with each other, while early
silking (55) was noted in control plots.
Integration of organic manure with inorganic
fertilizers delayed silking in maize. Similarly,
our results are also supported by the findings
of Doklega, [19] that summarized that PM
application as nutrients sources prolonged the
vegetative growth period in maize crop.
4. Days to physiological maturity
Data regarding days to physiological
maturity are presented in (Table 2). Statistical
analysis of the data indicated that days to
physiological maturity were significantly
affected by both humic acid and N sources
while their interactive effect was also found
significant. According to the results delayed
maturity (99) was noted in plots where humic
acid was applied while minimum number of
days (92) taken to physiological maturity
were recorded in case of no humic acid
application. Delayed maturity in case of
humic acid application might be due to
improved
soil
conditions,
enhanced
microbial activities and availability and more
uptakes of plant nutrients that encouraged
long vegetative growth. The findings are in
conformity with Talathi, [20] who also noted
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increase in days to maturity due to humic acid
application.
In case of N sources delayed maturity (100
days) was noted in plots receiving nitrogen
from poultry manure (PM) followed by
compost (98), FYM (94) and urea (93) while
early maturity (88) was observed in control
plots. The possible reasons for delay in

physiological maturity in plots receiving N
from PM might be the high N uptake of PM,
favorable climatic conditions, improved soil
properties, and enhanced biochemical
processes that promoted vegetative growth
vigorously. Our findings are in line with
Faisal et al. [21] who claimed delayed
maturity due to organic N sources.

Table 2. Physico-chemical properties of soil (0-15 cm) at sowing time of maize
Soil property
Value
Soil texture
Silt loam
pH
8.3
Organic matter (%)
0.49
Total Nitrogen (%)
0.037
Available P content (mg kg-1)
4.83
observed in control treatments. Increase in
plant height might be due to improved soil
fertility status, enhanced organic matter
contents, soil microbial activities, and
improved water retention ability of soil.
Boateng et al. [23] Claimed that organic
manures enhanced soil microbial activity by
increasing soil organic carbon and improved
availability of macro and micronutrients that
resulted in boosted plant growth and
development. These findings are in
conformity with Gomaa et al. [24] who also
investigated that addition of organic
amendments
particularly
compost
maximized vegetative growth of maize crop.
The results are also supported by Farhad et
al. [25] who also concluded that application
of organic manures significantly increased
plant growth attributes over absolute control.
Addition of poultry manure to soil can
enhance crop plant height by 10.6%
comparing with the control treatment.
6. Leaf area (cm2)
Data regarding leaf area are enlisted in (Table
3). Statistical analysis of the data indicated
that leaf area was significantly influenced by
humic acid application and nitrogen sources
while their interaction was also found
significant. The results pertained maximum

5. Plant height (cm)
Data representing plant height are enlisted in
(Table 3). Statistical analysis of the data
showed significant variation due to humic
acid and N sources. Similarly, their
interactive effect was also found significant.
According to data tallest plants (209.13 cm)
were found in humic acid treated plots while
short stature plants (191.40 cm) were
observed in plots having no supplementation
of humic acid. Increase in plant height might
be due to the fact that humic acid increased
microbial activities and availability of plant
nutrients that provided basis for enhanced
physiological processes like photosynthesis,
cellular respiration, enzymatic activation,
cell division, protein synthesis, water and
nutrient uptake and stress resistivity. The
findings are supported by the results of
Moghadam et al. [22] who found that
addition of humic acid improved plant
growth parameters.
Similarly, significant variations were noted
due to different N sources. According to
results obtained maximum plant height
(213.50 cm) was recorded in plots receiving
N from PM followed by compost (203.83
cm), FYM (200.33 cm) and urea (195.83 cm)
while minimum plant height (187.83 cm) was
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leaf area (526.86cm2) in case of humic acid
application as compared to control treatments
(430.73 cm2). Humic acid improved crop
growth and production by enhancing soil
physical and chemical properties, increasing
water retention capacity and mitigation of
salinity [26].
In case of various nitrogen sources maximum
leaf area (555.44 cm2) was noted in poultry
manure plots followed by compost (509.90
cm2), FYM (481.04 cm2) and urea (450.05
cm2), whereas, control treatments resulted in
lowest value (397.55 cm2) of leaf area.
Application of poultry manure encouraged
plant growth by augmenting ample essential
macro and micro nutrients as compared to
other organic manures [27].
7. Cob length (cm)
Data regarding cob length are presented in
(Table 3). Results showed that both humic
acid and N sources had significantly affected
cob length however, their interactive effect
was found non-significant. Longer cobs
(17.18 cm) were obtained from plots of
humic acid application as compared with
control treatment that resulted in shortest
cobs (16.17 cm). Vigorous vegetative growth
in the subject treatment resulted in longer
cobs. The findings are in agreement with the
results of Çelik et al. [28] who evaluated that
addition of humic substances improved soil
fertility by increasing its water and nutrients
holding capacities and reducing the adverse
effects of salinity and moisture stress.
In case of various N sources, maximum cob
length (18.30 cm) was noted with the
application of N from compost followed by
PM (17.41 cm), FYM (16.85 cm) and Urea
(16.06 cm) while minimum cob length (14.76
cm) was observed in control treatment.
Increase in cob length is related with
improved nitrogen use efficiency, micro and
macro nutrients availability and their uptake
by the plants that eventually resulted in
enhanced plant growth and yield. Our results
are in line with Abd-El-Gawad et al. [29]

who noted that addition of organic manures
had significantly improved plant growth and
yield parameters.
8. Grains cob-1
Data pertaining grains cob-1 are shown in
(Table 3). Analysis of the data indicated that
grains cob-1 was significantly affected by
both humic acid and various N sources. The
H x N effect was found non-significant.
Maximum grains cob-1 (398.87) were
obtained from humic acid treatment when
compared with minimum grains cob-1 of
373.53 from control treatment. The
corresponding vegetative and yield attributes
resulted in maximum grains cob-1 in the
mentioned treatment. The findings are
supported by the results of Coulibaly et al.
[30] who reported higher number of grains
cob-1, grain cob-1, rows cob-1 and grain yield
with the application of humic acid.
In case of N sources, highest number of
grains cob-1(431.33) was found in plots
fertilized with compost, followed by PM
(402.83), FYM (394.83) and urea (364.83)
when compared with control treatment which
resulted in lowest number of grain cob-1
(337.17). Increase in grains cob-1 in compost
plots might be due to the fact that compost
had positive influence on soil physiochemical
and biological properties that lead to boosted
plant growth and yield. The results are in
agreement with the findings of Daur, [31]
who evaluated that maximum grains panicle1
was obtained when rice crop was
supplemented with compost.
9. 1000-grains weight
Data regarding 1000-grains weight are
presented in (Table 4). Analysis of the data
indicated significant influence of humic acid
and N sources on 1000-grains weight,
however their interactive effect was found
non-significant. Maximum 1000-grains
weight of 328.80 g was recorded in plots
where humic acid application was practiced
as compared to control plots that resulted in
minimum 1000-grains weight (291.80 g).
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The possible reason for increment in 1000grains weight might be the role played by
humic acid in improving soil physiochemical
properties that enhanced biochemical and
physiological processes of the plant body and
ultimately resulted in maximum plant
productivity. Our findings are supported by
Muhammad et al. [32] who noted that the
utilization of humic acid brought significant
improvement in growth and yield attributes
of maize crop.
In case of N sources, highest 1000-grain
weight (344.17 g) was recorded in plots

supplied with compost followed by PM
(326.00 g), FYM (303.83 g) and urea (300.83
g) when compared with control (276.67 g).
Increase in 1000-grains weight in case of
compost might be due to improved nutrient
use efficiency, enhanced microbial activities,
slow release of plant nutrients and reduced
losses due to leaching and volatilization.
Tahir et al. [33] Summarized highest growth
and yield attributes in wheat crop
supplemented with organic manures and
composts.

Table 3. Effect of humic acid and N sources on days to emergence, tasseling, silking and
physiological maturity
Humic acid Application
H0 (Control)
H1 (Humic acid @ 20 kg ha-1)
N1
N2
N3
N4
N5
H0 x N1
H0 x N2
H0 x N3
H0 x N4
H0 x N5
H1 x N1
H1 x N2
H1 x N3
H1 x N4
H1 x N5
LSD (0.05) value for HA
LSD (0.05) value for NS
LSD (0.05) value for HA x
NS

Days to
emergence
5.00
5.13

Days to
Days to silking
tasseling
51 b
55 b
54 a
59 a
N Sources
5.16
50 c
55 c
5.16
51 bc
56 b
5.16
56 a
60 a
5.00
53 b
58 b
5.00
51 bc
56 bc
Humic acid x N sources
5.00
49
52
5.00
50
55
5.00
54
59
5.00
51
56
5.33
49
54
5.33
52
57
5.33
53
58
5.00
57
61
5.00
54
59
5.00
53
58
Ns
Ns
Ns

2.24
1.78
Ns

Days to physiological
maturity
92 b
99 a

1.60
1.66
Ns

88 e
94 c
100 a
98 b
93 d
88
91
96
94
90
95
97
104
102
96
3.75
1.01
Ns

Mean values of the same category followed by different letters are significant at P≤0.05 level

Highest biological yield (12725 kg ha-1) was
obtained from humic acid treated plots when
compares with control treatment (11390 kg
ha-1). Increase in biological yield might be
attributed to vigorous growth and
development in humic acid treated plots.

10. Biological yield (kg ha-1)
Data regarding biological yield are shown in
(Table 4). Analysis of the data indicated that
biological yield was significantly influenced
by both humic acid and N sources while their
interactive effect was also found significant.
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Addition of humic acid integrated with
recommended level of nitrogen (120 kg ha-1)
application produced highest maize yield
[34].
In case of various N sources, highest
biological yield (13671 kg ha-1) was
produced in plots received N from compost,
followed by PM (12212 kg ha-1), FYM
(11760 kg ha-1) and urea (11461 kg ha-1) as
compared to control (11184 kg ha-1).
Controlled supply of nutrients from compost
encouraged crop growth and development as

concluded by Ibrahim et al. [35] who
reported that utilization of compost improved
physiochemical properties of the soil and
provided nonstop constant supply of nutrients
that ultimately resulted in increased crop
yield. Niaz et al. [36] Also found that
maximum crop biomass and yield could be
obtained with the addition of organic
manures due to their long term residual effect
that eventually encouraged soil fertility and
crop productivity.

Table 4. Effect of humic acid and N sources on plant height, leaf area, cob length and grans
cob-1
Humic acid Application
H0 (Control)
H1 (Humic acid @ 20 kg ha-1)
N1
N2
N3
N4
N5
H0 x N1
H0 x N2
H0 x N3
H0 x N4
H0 x N5
H1 x N1
H1 x N2
H1 x N3
H1 x N4
H1 x N5
LSD (0.05) value for HA
LSD (0.05) value for NS
LSD (0.05) value for HA x
NS

Plant height (cm) Leaf area (cm2)
191.40 b
430.73 b
209.13 a
526.86 a
N Sources
187.83 d
397.55 e
200.33 bc
481.04 c
213.50 a
555.44 a
203.83 b
509.90 b
195.83 c
450.05 d
Humic acid x N sources
180.33
361.23
192.00
431.01
201.00
495.76
195.00
467.65
188.67
398.01
195.33
433.87
208.67
531.08
226.00
615.12
212.67
552.15
203.00
502.08
14.42
5.06
Ns

39.62
14.32
41.36

Cob length (cm)
16.17 b
17.18 a

Grains cob2
373.53 b
398.87 a

14.76 e
16.85 c
17.41 b
18.30 a
16.06 d

337.17 d
394.83 b
402.83 b
431.33 a
364.83 c

14.36
16.46
16.86
17.63
15.53
15.16
17.23
17.96
19.86
16.60

325.67
384.33
387.67
412.67
357.33
348.67
405.33
418.00
450.00
372.33

0.30
0.38
Ns

17.14
1.22
Ns

Mean values of the same category followed by different letters are significant at P≤0.05 level

11. Grain yield (kg ha-1)
Data regarding grain yield are shown in
(Table 4). Statistical analysis of the data
showed that both humic acid and N sources
had significantly influenced grain yield,
however, the H vs N interaction was found
non-significant. Highest grain yield (4616.7
kg ha-1) was recorded in case of humic acid

application as compared to lowest grain yield
of 3718.1 kg ha-1 from control treatment.
humic acid application produced maximum
yield contributing attributes that ultimately
resulted in highest grain yield. Ram et al. [37]
Concluded maximum economic yield and
nutrient use efficiency in maize with addition
of humic acid along with inorganic N
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fertilizer. Humic acid maintains nutrient
supply, helps in water retention and
mitigation of salinity and ultimately
improves crop yield and productivity.
Similarly, maximum grain yield (5169.7 kg
ha-1) was obtained from plots fertilized with
compost as N source followed by PM (4413.2
kg ha-1), FYM (4067.2 kg ha-1), urea (3856.5
kg ha-1) when compared with control plots
(3330.7 kg ha-1). Positive influence of
compost on soil physiochemical and
biological properties, nutrients supply, water
and
nutrient
use
efficiencies
and
photosynthetic activity encouraged plants
physiological and biochemical processes that
directly led to higher crop productivity. Zhou
et al. [38] Discovered maximum maize yield
in compost fertilized treatments. Our findings
are also in conformity with Yigermal et al.
[39] who reported that application of Humic
acid in integration with inorganic fertilizer
had improved nitrogen use efficiency of
cereal crops. Similarly, [40] concluded that
organic manure (poultry) was capable of
increasing maize yield by 100% over control
treatment.

12. Harvest index (%)
Data concerning harvest index (H.I) are
enlisted in (Table 5). Statistical analysis of
the revealed that both Humic acid and N
sources had significantly affected harvest
index, however their interactive effect was
found non-significant. Maximum harvest
index (36.17 %) was recorded in humic acid
applied treatments when compared with
control treatments (32.59 %). Harvest index
represent the productive efficiency of a crop
and mainly depends on biological and grain
yield. Our findings are in conformity with
Hammad et al. [41] who evaluated that
maximum H.I was obtained when maize crop
was fertilized with humic acid.
Analysis of the variance showed that, highest
H.I (37.77 %) was found in plots received N
from compost followed by PM (36.05 %),
FYM (34.45 %) and urea (33.92 %) when
compared with control (29.69 %). Improved
grain yield by compost application
encouraged higher values of harvest index.
These findings are supported by Coelho et al.
[42] who concluded that higher values of H.I
were obtained as a result of application of
organic manure to wheat crop.

Table 5. Effect of humic acid and N sources on 1000-grains weight, biological yield, grain
yield and harvest index (H.I)
Humic acid Application
H0 (Control)
H1 (Humic acid @ 20 kg ha-1)
N1
N2
N3
N4
N5
H0 x N1
H0 x N2
H0 x N3
H0 x N4
H0 x N5
H1 x N1
H1 x N2

1000 grains
Biological
weight (g)
yield (kg ha-1)
291.80 b
11390 b
328.80 a
12725 a
N Sources
276.67 d
11184 c
303.83 bc
11760 bc
326.00 ab
12212 b
344.17 a
13671 a
300.83 c
11461 bc
Humic acid x N sources
251.00
10440
291.67
11206
312.00
11757
328.33
13283
276.00
10264
302.33
11928
316.00
12314
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Grain yield
(kg ha-1)
3718.1 b
4616.7 a

H.I (%)
32.59 b
36.17 a

3330.7 e
4067.2 c
4413.2 b
5169.7 a
3856.5 d

29.69 c
34.45 b
36.05 ab
37.77 a
33.92 b

2916.8
3557.7
3982.5
4816.6
3317.2
3744.6
4576.6

27.96
31.75
33.87
36.26
33.10
31.43
37.16
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H1 x N3
H1 x N4
H1 x N5
LSD (0.05) value for HA
LSD (0.05) value for NS
LSD (0.05) value for HA x NS

340.00
360.00
325.67
36.67
23.13
Ns

12667
14059
12657
1302.5
958.45
Ns

4843.9
5522.8
4395.7
222.22
207.28
Ns

38.23
39.28
34.73
2.71
2.64
Ns

Mean values of the same category followed by different letters are significant at P≤0.05 level

and yield of maize hybrid. Inter J of
Environ Sci & Nat Res 8(5): 168-171.
4. Ch GK, Bhunia G & Chakraborty SK
(2011). The effect of vermicompost and
other fertilizers on cultivation of tomato
plants. J of Hort and Fore 3(2): 42-45.
5. Islam M, Ferdous G, Akter A, Hossain M
& Nandwani D (2017). Effect of organic,
inorganic fertilizers and plant spacing on
the
growth
and
yield
of
Scabbage. Agric 7(4): 31.
6. Khan RU, Rashid A, Khan MS & Ozturk
E (2010). Impact of humic acid and
chemical fertilizer application on growth
and grain yield of rainfed wheat (Triticum
aestivum L.). Pak J of Agric Res 23.
7. Saha R, Saieed MAU, Chowdhury MAK
& Chowdhury MAH (2014). Influence of
Humic acid and poultry manure on
nutrient content and their uptake by T.
aman rice. J of the Bang Agric Uni 12(1):
19-24.
8. Achieng JO, Ouma G, Odhiambo G &
Muyekho F (2010). Effect of farmyard
manure and inorganic fertilizers on maize
production on Alfisols and Ultisols in
Kakamega, western Kenya. Agric and Biol
J of North Am 1(4): 430-439.
9. Hussain A, Subhanullah MA, Ali W, Tariq
M, Muhammad S, Khalil MK & Khan MO
(2018). Impression of disparate levels of
poultry manure and humic acid on the
yield and yield traits of maize (Zea mays
L.). Euro J of Exp Biol 8(4): 23.
10. Maucieri C, Barco A & Borin M (2019).
Compost as a Substitute for Mineral N
Fertilization? Effects on Crops, Soil and N
Leaching. Agro 9(4): 193.

Conclusion and Recommendations
Results of the study concluded that
application of poultry manure and compost as
N sources with humic acid @ 20 kg ha1
significantly influenced growth and yield
attributes of maize as compare to no humic
acid application (control). Compost and
poultry manure are proved to be the best N
sources for maximum productivity in maize
production. Integration of humic acid @ 20
kg ha-1 with poultry manure and compost
markedly enhanced almost all growth and
yield parameters, particularly grain yield
(5169.7 kg ha-1). Therefore, on the basis of
above conclusions, it can be suggested that
humic acid in combination with organic
manures (Poultry manure and compost) is
recommended for achieving higher yield and
yield components of maize crop.
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