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ABSTRACT

A field experiment was conducted during Rabi season 2019-2020 to study the Effect of humic acid on the
growth and yield attributes of wheat crop in sandy loam soil of Gwalior region of Madhya Pradesh, on
Crop Research Centre, School of Agriculture (SoAg.), ITM University Gwalior M.P., India. The experiment
was laid out in a Factorial Randomized Block design (F-RBD) replicated three times with three levelsof
Recommended Dose of Fertilizer (RDF), i.e. (RDF @ 0, 50 and 100 %) and two levels of Humic Acid (HA)
(HA @ 500 ppm and 1250 ppm) thereby making eight treatment combinations with 24 plots. Treatments
were; T1- Absolute control, T2 -RDF @ 100 %, T3-RDF @ 0 % +HA1 @ 500 ppm, T4-RDF @ 0 % + HA2 @ 1250
ppm, T5-RDF @ 50 % +HA1 @ 500 ppm, T6-RDF @ 50 % +HA2 @ 1250 ppm, T7-RDF @ 100 % +HA1 @ 500 ppm
and T

8
-RDF @ 100 % + HA2 @ 1250 ppm. Among the different levels of Recommended Dose of Fertilizer

(RDF) and humic acid were recorded the highest values for all parameters viz; plant population m-2, plant
height (cm), numbers of tillers per m-2, numbers of leaves per culm-2, root length (cm), dry weight (g) and
fresh weight (g) of the plant under the treatments T8- RDF @ 100 % + HA2 @ 1250 ppm concentration. The
means value for all parameters are; plant population m-2 (16.86 and 16.00 at 30 and 60 DAS), plant height
(10.03, 58.05 and 76.08 cm at 30, 60 and 90 DAS), numbers of tillers per m-2(5.88 and 7.02 at 30 and 60 DAS),
numbers of leaves per culm-2 (3.90, 4.94 and 3.59 at 30, 60 and 90 DAS), Root length -7.01, 9.00, 11.06 and
12.03 cm, Dry weight of plant-10.39, 5.31 and 37.54 g and Fresh weight of plant-14.01, 40.01 and 350.71 g in
30, 60 90 DAS and harvest stage.
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Introduction

India, being blessed and enriched with a diverse
agro-ecological condition, ensuring food and nutri-
tion security to a majority of the Indian population
through production and steady supply particularly
in the recent past, is the second largest producer of

wheat worldwide (Sharma and Sendhil,  (2015);
Sharma et al. (2015) and Sharma and Sendhil, 2019).
The crop has been under cultivation in about 30 mil-
lion hectares (14% of global area) to produce the all-
time highest output of 99.70 million tonnes of wheat
(13.64% of world production) with a record average
productivity of 3371 kg/ha (Singh et al. (2021). Hav-
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ing a significant share in the consumption of food
basket with a 36% share in the total food grains pro-
duced from India and ensuring not only food secu-
rity but also nutrition security, wheat is extensively
procured by the government and distributed to a
majority of the population; it ensures not only food
security but also nutrition security. Cereal is one of
the cheapest sources of energy and provides a major
share of protein (20%) and calorie intake (19%) from
consumption (Sharma and Sendhil, 2015). The culti-
vated area under wheat at the national level has
shown an increasing trend, from 29.04 million hect-
ares to 30.54 million hectares with a magnitude of
1.5 million hectares (5%) net gain in terms of area.
Uttar Pradesh has the largest share ofthe area with
9.75 million hectares (32%), followed by Madhya
Pradesh (18.75%), Punjab (11.48%), Rajasthan
(9.74%), Haryana (8.36%) and Bihar (6.82%). How-
ever, a major expansion in the wheat area was ob-
served in the states such as Jharkhand (51%),
Madhya Pradesh (27%), and Rajasthan (13%)
Sendhil et al. (2012). State-wise comparison of area
and production for 2017–2018 showsthat Uttar
Pradesh, Punjab, Madhya Pradesh, and Haryana
were the major contributors to the national produc-
tion. The current production from these states is
around 29 million tonnes which has to be doubled
by 2050 with an overall production target of 140
million tonnes ICAR-IIWR. Vision 2050 (2015);
Sharma et al. (2013) and Sharma et al. (2013). Produc-
tion constraints are manifold and vary from crop to crop
and between regions. Burgeoning population vis-à-vis
increasing demand for food; growing competition for cul-
tivable land, irrigation water and energy; intensive crop-
ping especially in the Indo-Gangetic Plains resulting in
the irrational use of resources; pest-environment interac-
tion; reduction of natural resource base; declining total
factor productivity; and yield plateau are the prominent
challenges put forth against crop production ICAR-
IIWR. Vision 2050 (2015); Sharma et al. (2013); Sharma
et al. (2013). To manage agriculture production in
unfavorable soil conditions by enriching their or-
ganic matter, various options are found in literature,
for example, crop rotation, green manures, residue
or animal manures incorporation and humic acid
application (Sharif et al., 2004). All these options ba-
sically aim at improving soil conditions for growth
and quality of crop.

The addition of humic acid to the soil leads to in-
creased absorption of nutrients by the plant as it acts
as a medium for transporting nutrients from the soil

to the plant especially in the event of drought (Asal
et al., 2015), as it increases the strength of the root
group growth and improves it by increasing dry
and wet weight and increasing lateral branching of
the roots, It increases the plant’s protein content and
increases the number of beneficial microorganisms
in the soil (Cimrin and Yilmaz, 2005). It also breaks
down heavy soil granules and improves their physi-
cal, chemical, and biological properties by destroy-
ing clay particles and increases the soil’s ability to
retain water, which is safe and highly soluble. In the
water, it is easy to add it with quick effectiveness
and does not leave any harmful effects on humans
and plants, as it increases the development of chlo-
rophyll and the collection of sugars, amino acids and
enzymes and helps in photosynthesis, and its role is
similar to the role of oxen in cell division, which en-
courages plant growth, and humic acids reduce.
One of the problems of excess salinity, which causes
toxicity to the plant and thus burning the roots re-
sulting from this increase. Humates stimulate micro-
organisms and therefore are conducive to humus
restoration Omar et al. (2020).

Materials and Method

A field experiment was conducted during Rabi (win-
ter) season of 2019-2020 to study the “Effect of hu-
mic acid on the growth and yield attributes of wheat
(Triticum aestivum L.)  crop in sandy loam soil of
Gwalior region of Madhya Pradesh” onthe crop
researchcentre, Department of Agronomy, School of
Agriculture (SoAg.), ITM University Gwalior, M.P.,
India. ITM University is situated approximately 10
km in the outskirts away from the Gwalior city. The
experimental site is located in the Sub-tropical re-
gion with 26014N longitude and 78014 E latitude
with an elevation of 206 m above the mean sea level
(MSL). Soil samples at (0-15 cm depth) were taken
from the experimental site before the sowing of the
crop for physical and chemical analysis (Table 1).
The experiment was laid out in a Factorial Random-
ized Block Design(F-RBD) replicated three times
with three levelsof Recommended Dose of Fertilizer
(RDF), i.e. (RDF @ 0%, 50%, and 100 %) and two lev-
els of Humic Acid (HA) (HA @ 500 ppm and 1250
ppm) thereby making eight treatment combinations
with 24 plots. Treatments were; T1- Absolute control,
T2 -RDF @ 100 %, T3-RDF @ 0 % +HA1 @ 500ppm, T4-
RDF @ 0 % + HA2 @ 1250 ppm, T5-RDF @ 50 % +HA1

@ 500 ppm, T6-RDF @ 50 % +HA2 @ 1250 ppm, T7-
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RDF @ 100 % +HA1 @ 500 ppm and T8-RDF @ 100 %
+ HA2 @ 1250 ppm. The calculated quantity of fertil-
izer to supply prescribed levels of nutrients as per
treatments combination was applied plot wise. The
weighed quantities of the recommended dose of fer-
tilizer as per treatment (50 % of each plot treatment-

1) were applied at the time of sowing of wheat crop.
Urea, Single Super Phosphate (SSP), and Muriate of
potash (MOP), respectively were used as a source of
nitrogen, phosphorous and potassium respectively.
The second dose of RDF (100% each plot treatment-

1) was applied top dressed at 25 days after sowing
for growing wheat crop.

Results and Discussion

The result shown in the Table 2 disclosed a signifi-
cant difference between treatments of humic acid of
all growth attributes like plant population m-2 (16.86

and 16.00 at 30 and 60 DAS), plant height (cm)
(10.03, 58.05 and 76.08 at 30, 60 and 90 DAS), num-
bers of tillers per m-2(5.88 and 7.02 at 30 and 60 DAS)
and numbers of leaves per culm-2 (3.90, 4.94 and 3.59
at 30, 60 and 90 DAS) was noted maximum under
the treatment T8- RDF @ 100 % + HA2 @ 1250 ppm
concentration whereas the minimum plant popula-
tion m-2 (14.97 and 14.07 at 30 & 60 DAS), plant
height (cm) (8.04, 48.03 and 73.05 at 30, 60 and 90
DAS), numbers of tillers per m-2 (4.04 and 5.03 at 30
& 60 DAS) and numbers of leaves per culm-2  (3.03,
4.00 and 2.97 at 30, 60 and 90 DAS) was noted under
the treatment T1-Absolute control. The reason may
be due to the effect of humic acid in increasing the
vital activity of the plant increasing the absorption
rate of the nutrients and thus increasing the growth
rate of the plant or maybe the reason due to the hor-
monal effect of humic acid on the cell cytoplasm and
the cellular wall, which leads to increase the speed
of cell division and growth and thus increase the
height of the plant. These results are in agreement
with (Hashim, 2018), as for the leaf area (cm2) the
reason may be due to the role of Humic acid in pro-
viding the largest amount of food that transferred to
the leaves and which was positively reflected on the
expansion of leaves cells and thus increased the area
of flag leaf and this result agrees with (Al-Fahdawi,
2017) and (Hashim, 2018) who found that the area of
the flag leaf of other field crops increasing by spray-
ing concentration from humic acid.

Humic acid treatments were significant with the
increase in the level of humic acid, there were in-
creased results noted in all studied traits. The result
presented in the (Table 3) shows that the effect of

Table 2. Effect of humic acid on the plant population meter-2, plant height (cm), number of tillers meter-2 and number
of leaves per culm-1

Treatments Plant Plant height No. of tillers No. of leaves
Detail population (cm) at 30, 60 m-2 at 30 culm-1 at 30,

m-2 at 30 & & 90 DAS & 60 DAS 60 & 90 DAS
60 DAS

T1 14.97 14.07 8.04 48.03 73.05 4.04 5.03 3.03 4.00 2.97
T2 16.22 15.53 9.66 53.00 75.66 5.30 6.47 3.76 4.70 3.39
T

3
15.22 14.63 8.68 49.25 73.39 4.37 5.49 3.13 4.24 3.07

T
4

15.46 14.85 8.82 50.33 73.89 4.55 5.73 3.28 4.34 3.12
T

5
15.77 15.03 9.00 51.48 74.82 4.85 6.01 3.45 4.52 3.16

T6 16.05 15.11 9.24 52.54 75.13 5.03 6.29 3.62 4.65 3.29
T7 16.56 15.72 9.77 56.66 75.80 5.45 6.62 3.82 4.85 3.46
T8 16.86 16.00 10.03 58.05 76.08 5.88 7.02 3.90 4.94 3.59
SEm (±) 0.213 0.215 0.188 0.963 0.688 0.160 0.224 0.189 0.093 0.118
CD @ 5 % 0.647 0.653 0.571 2.922 2.088 0.485 0.679 0.574 0.283 0.357

Table 1. Initial Physico-chemical properties of experi-
mental field

S. N. Component Value

1. Sand (%) 58.30
2. Silt (%) 19.55
3. Clay (%) 23.15
4. Textural class Sandy Clay Loam
5. Pore space (%) 35.30
6. CEC (Cmol (+)Kg-1 15.14
7. pH 7.60
8. Electrical Conductivity (dSm-1) 0.32
9. Organic Carbon (%) 0.45
10. Available Nitrogen (kg ha-1) 197
11. Available Phosphorus (kg ha-1) 19.0
12. Available Potassium (kg ha-1) 241.0
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humic acid treatment on the root length, dry weight,
and fresh weight of plant were found witha maxi-
mum mean value under the treatment T8- RDF @
100 % + HA2 @ 1250 ppm (Root length -7.01, 9.00,
11.06 and 12.03 cm) (Dry weight of plant - 0.39, 5.31
and 37.54 g) and (Fresh weight of plant- 4.01, 40.01
and 350.71 g) in 30, 60 90 DAS and harvest stage and
the minimum values were recorded under the treat-
ment T1- Absolute control (Root length -6.02, 8.03,
10.03 and 11.00 cm) (Dry weight of plant –0.31, 3.94
and 30.84 g) and (Fresh weight of plant- 3.00, 30.03
and 303.58 g) in 30, 60 90 DAS and harvest stage.
Kauser et al., (1985). Chen and Aviad (1990) also re-
ported that the effects of humic substances on plants
are often greater on roots. Stimulation of root
growth, increased proliferation of root hairs, and
enhancement of root initiation by humic acids. The
increased root and leaf dry weight, root diameter,
root length as well as leaf fresh weight, and leaf
crude proteins in forage turnip were reported by
Albayrak and Camas (2005). The increases the
strength of the root group growth and branching of
the roots, increases the plant’s protein content, and
increases the number of beneficial microorganisms
in the soil reported (Cimrin and Yilmaz, 2005) and
also reported that HA application has a stimulating
effect on shoot growth (Goatley and Schmidt, 1990).

Conclusion

The study concludes that the addition of humic acid
to the 100 percent recommended dose of fertilizers
increases all the growth parameters of wheat signifi-
cantly. If growth parameters are increased hence, as
a result, we can expect significantly more yields in
form of wheat grain and straw.
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