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Abstract | To figure out the best combinations of humic acid and zinc with basic NPK doses on Maize cultivar
“Azam White”, a study was executed at the Agriculture Research Institute, D.I. Khan, K.P.K., Pakistan during
the Kharif season, 2022. Randomized Complete Block Design was used for the field experiment wherein
seven treatments were replicated thrice to get the average results. The treatments included; Untreated control,
Humic acid (25 kgha™), NPK (120:60:60 kgha™), zinc (5 kgha™), Humic Acid + NPK, Zinc + NPK and
Humic Acid + NPK + Zinc. Among all the nutrient treatments studied, it was found that the combined
application of Humic Acid + NPK + Zinc proved to be the most efficient and effective treatment which not
only boosted the agronomic parameters like germination percentage (94.65%), plant height (222.20 cm),
number of cobs (2.65 plant™), number of grains (347.23 cob™), 100 grains weight (28.25 g) and grain yield
(6.87 t ha), but also gave maximum net returns (2.40). Since this treatment can be the most productive for
farmers of the target locality, therefore it was recommended for general use in maize crop.
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Introduction (Kumar ez a/., 2018). Maize crop manifested 10.183
million tons production on an area of 1720 thousand

Maize (Zea mays L.), also known as the King hectares showcasing an average yield of 5.90 t ha™

of Cereals, is a short duration crop and an (GoP, 2023).

important staple food in Pakistan after wheat and

rice (Broudly and Hammond, 2007). It is a highly In Pakistan, the average maize yield is low relative to

nutritive crop containing proteins (1.9 g), fats (0.2 g), the biological potential of existing cultivars, largely

carbohydrates (8.2 mg), phosphorus (86 mg), calcium  due to management constraints, with plant nutrition

(28 mg) and other important dietary constituents being a major factor (Asif ez a/., 2013).
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Humic acid is an essential component of soil organic
matter that enhances soil fertility and productivity.
Humic substances have been experimentally proved
to have a two-fold effect; they combat with various
abiotic stresses, such as, sub-optimal temperature,
pH and moisture levels, while enhancing the
uptake of nutrients and mitigating the absorption
of toxic elements (Daur and Bakhashwain, 2013).
It ameliorates the availability of NPK in calcium-
containing soil due to the presence of potassium
humate (Tahir ez a/., 2011).

Nitrogen is one of the important macronutrients
found in plants which is integral part of many proteins,
enzymes and chlorophylls. It has 1 to 4% contribution
in dry matter production in plants (Asif ez a/., 2013).
Nitrogen deficient soils pose negative impacts on the
plants including stunted growth, delay in maturity
and chlorotic spots on the leaves (Haque e a/., 2001).

Similarly, zinc occupies central importance among
the essential elements needed for better growth and
production in maize crop (Shahaney et al., 2019).
It has a paramount role in boosting productivity
in a number of crops (Prasad et al., 2014). It is of
significant importance in plant physiology and is an
important constituent of many enzymes (Broadley ¢7
al., 2012). Stunted crop growth and reduced yields
in crops have been reported due to insufficient zinc
concentrations in plants (Prasad et al., 2014).

The current study focusses on an attempt to boost
maize growth and yield through identification of sole
and combined applications of humic acid, zinc and
nitrogen.

Materials and Methods

An experiment was carried out using an open
pollinated maize variety named “Azam White”
in order to evaluate the impact of various sole and
combined doses of nitrogen zinc and humic acid at
the Agriculture Research Station, Dera Ismail Khan,
Khyber Pakhtunkhwa, Pakistan during Kharif, 2022.
The treatments were checked in a Randomized
Complete Block Design consisting of three
replications. The plot size was 3 m x 4 m with a row-
row and plant-plant distance of 75 x 25 cm. Dibbler
planter was used for sowing purpose so as to maintain
proper plant to plant distance.

Seed bed was prepared by using cultivator and
rotavator twice in order to make the soil powdery and
porous for better gaseous exchange and crop stand.
The experiment included seven different treatments
including T: Control (no nutrients applied), T :
Humic Acid @ 25 kg ha™, T : NPK basic dose @ 120:
60: 60 kg ha', T : Zinc 83.33 @ 5 kg ha!, T.: Humic
Acid + NPK, T : Humic Acid + Zinc and T.: Humic
Acid + NPK+ Zinc. Nitrogen was split applied with
first split at the time of sowing while the second one
at the knee height stage i.e. 35-45 days after sowing.

All the other agronomic and preventive measures
were followed as per the recommendations of previous
studies. Germination percentage was figured out by
dividing the number of germinated seeds over the total
number of seeds sown in each plot and multiplying the
obtained value by 100. Plant height was measured by
means of a meter rod in centimeters from base to the
apex of plant, number of cobs and seeds per cob were
counted from ten randomly selected plants and then
mean value for both the parameters was calculated.
Maize grain and biological yields were calculated by
converting the per plot yields in to kg ha™'. Moreover,
economic analysis was done by calculating the ratio
of net profit to total cost incurred for various inputs.
The data were statistically analyzed by means of
Statistix 8.1 while the differences in mean values were
computed via Least Significant Difference (LSD)
test.

Results and Discussion

Germination percentage, plant height (cm), number of
cobs and grains cob™

Table 1 showed that the germination percentage
significantly enhanced in plots treated with different
nutrient sources whether applied separately or in
combination with each other. The control treatment
had the least percentage of germination (88.85), while
rest of the treatments gave statistically similar values
for the said parameter. Tall plants were produced
in humic acid, NPK basic dose, Zinc applied plots
and their different combinations. Humic acid
produced the least tall plants (200.33 c¢m) among
the nutrient treatments, however, the results in this
treatment were still significantly higher than that
of the control (187.27 cm). Combination of Humic
Acid with basic doses of NPK and Zinc produced
maximum number of cobs plant™ (2.65) and grains
cob® (347.3). Nevertheless, other nutrient treatments

December 2024 | Volume 37 | Issue 4 | Page 422

o0 .
Qo Links
OResearchers



OPEN 8ACCESS

Optimizing Maize Production: Humic Acid, Nitrogen, and Zinc Effects

also had significantly higher results for both the
parameters in comparison with the untreated control
which had 1.81 and 315.9 number of cobs™ and
grains cob™, respectively. This might be attributed to
the effectiveness of certain nutrients which actively
contributed to the enhancement of these parameters
as compared to the untreated control. Better growth
of the crop plants requires optimal availability
of the essential nutrients among which nitrogen,
phosphorus and potash play a leading role (Prajapati
et al., 2018). Nitrogen synthesizes plant’s protoplasm
and hastens rapid cell division to increase plant size
(Ramasay ez a/., 2011). Phosphorus is a metabolically
active compound which takes part in cell elongation
and cell division; it is also a structural component
of cell constituents (Ahmad et al., 2004). Potash is
responsible for maintaining turgor pressure and water
balance in plant cells (Singh et al., 2003). Similarly, in
a study conducted by Humtsoe ¢z 2/. (2018), nitrogen,
zinc, and boron were observed to enhance maize
growth and development by increasing the number of
cobs, grains and kernel yield. These results are in line
with that of the current study’s results.

100 grain weight (g), grain and biological yield (t ha™)
and economic analysis

The 100-kernel weight in maize did get significantly
affected by different nutrient sources as compared to
the untreated control (Table 2). It was inferred from
the values that 100 seeds in control had the lightest
weight i.e., 19.35 g, while rest of the nutrient treated
plots showed statistically at par values for the same.
On the other hand, combination of humic acid +
NPK + Zinc produced the maximum kernel yield
of 6.87 t ha! and succeeded in giving maximum
net return (2.40) as well. This was followed by the
basic NPK dose which gave 6.13 t ha grain yield
with a net return of 1.67. The analysis concluded that
although all the other nutrient treatments performed
better than the untreated check, however, only the
combination of Humic Acid, NPK and Zinc was the
most productive and profitable treatment. Prajapati
et al. (2018) investigated the use of vermicompost in
combination with basic NPK dose in maize cultivar
MM2255 and reported better growth, enhanced yield
and more net returns than any other treatment. They
concluded that combination of organic and inorganic

Table 1: Germination percentage, plant height (cm), number of cobs and grains cob™ under the impact of different

nutrient sources.

Treatments Germination (%age)  Plantheight (cm) Number of cobs plant!  No. of grains cob™!
Untreated Control 88.85b 187.27¢ 1.81e 315.9d

Humic acid (25kg ha™?) 91.65ab 200.33b 2.15d 326.7¢

NPK (120:60:60 kg ha™) 94.98ab 213.07a 2.35¢ 327.23¢

Zinc (Skg ha') 91.31ab 218.93a 2.15d 321.1cd

Humic acid + NPK 94.98ab 219.67a 2.35¢ 337.3b

Zinc + NPK 96.31a 222.53a 2.48b 347.3a

Humic Acid + NPK + Zinc ~ 94.65ab 222.20a 2.65a 347.23a

LSD, 5.54 11.61 0.1 9.32

Different alphabets with mean values exhibit significant differences at P 0.05

Table 2: 100 grain weight (g), grain and biological yield (t ha™) and economics in maize crop under the impact of

different nutrient sources.

Treatments 100 grain weight (g) Grainyield (tha) Biologicalyield (tha?') Economic analysis (BCR)
Untreated Control 19.35b 4.15d 12.17™8 1.10e

Humic acid (25kg ha™) 23.63ab 5.05cd 11.69 1.07¢

NPK (120:60:60 kg ha™) 24.23ab 6.13b 12.93 1.67b

Zinc (Skg ha') 28.19a 5.95bc 11.93 1.20d

Humic acid + NPK 27.91a 5.65¢ 11.01 1.07¢

Zinc + NPK 24.62ab 5.97bc 12.39 1.37bc

Humic Acid + NPK + Zinc ~ 28.25a 6.87a 12.02 2.40a

LSD 8.28 2.19 ——— 0.41

0.05

Different alphabets with mean values exhibit significant differences at P 0.05
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nutrients can significantly enhance the overall
attributes of maize crop ultimately increasing the final
yield. Arif ez a/. (2010), Cheema ez a/. (2010), Broadley
et al. (2012), Aslam ez al. (2014) and Begum ez al.
(2018) studied different nutrient treatments in their
respective experiments and found that combination
of NPK with other micronutrients. Their results are in
accordance with results of the present study.

Conclusions and Recommendations

The results of the present study concluded that
among different nutrient treatments, the combination
of Humic Acid @ (25kg ha™) + NPK (120:60:60
kg ha™) + Zinc (Skg ha™) ensured maximum plant
growth and grain yield in maize cultivar “Azam
White” in comparison with all the other treatments,
including the untreated check. This treatment
also gave the maximum net returns; therefore, it is
recommended that Humic Acid and Zinc may be
used as supplementary fertilizers along with the basic
doses of NPK to get maximum monetary and yield
benefits in maize in D.I. Khan and areas with alike
environmental attributes.
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