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Abstract

A field experiment was conducted to study the effect of foliar application of DAP, humic acid and micronutrients on growth characters of
groundnut (Arachis hypogaea L.) var. TMV 7 in sandy loam soil. Groundnut plants were given foliar application viz., T;—Control, T,-DAP
2.0%, Ts—Humic acid 0.3%,T,~Micronutrient mixture 0.3%, Ts—DAP 2.0% + Humic acid 0.3%, T¢—DAP 2.0% + Micronutrient mixture
0.3%, T;—Humic acid 0.3% + Micronutrient mixture 0.3%, Ts—DAP 2.0% + Humic acid 0.3% + Micronutrient mixture 0.3%. The results
observed that foliar application of humic acid, DAP and micronutrient mixture recorded higher values for growth characters viz., plant
height, number of leaves plant™, leaf area index, number of nodules plant™, chlorophyll content and dry matter production over control.
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Introduction

Groundnut (Arachis hypogaea L.), is the kingpin among
the oilseed crops, popularly known as “Wonder nut”, “poor
man’s cashew nut” and “King of oilseeds”. It occupies a
predominant position in Indian oilseed economy and ranks
first in area and production with respect to the total oil seeds
production in the country. It is grown in 24.59 M ha
worldwide with a total production of 40.47 million tonnes
and productivity of 1640 kg ha’'. The major groundnut
producing countries in the world are China, India, Nigeria,
USA and Myanmar. In India, it is grown in an area of 4.59
lakh hectares with annual production of 7.65 lakh tons during
the year 2016-2017 (Anon, 2017). About 80% of the total
area lies in the five states of India viz, Gujarat, Andhra
Pradesh, Tamil Nadu, Karnataka and Maharashtra, which
together account for 84% of the total production. The ideal
soil for groundnut is well drained, light coloured, loose,
friable, sandy loam soils and well supplied with
macronutrients, micronutrients and organic matter. The low
groundnut productivity is attributed to several production
constraints, which include poor and imbalanced nutrition and
cultivation in sandy soils. Therefore, it is most essential to
pay a great attention to the nutrition of groundnut to enhance
its productivity. Among the agro-techniques in groundnut
production, appropriate nutrient management practices
appear to be more important in sandy loam soils situation
because of low nutrient use efficiency. Selection of proper
crop nutrition practice through both soil and foliar feeding is
the need in present situation. Therefore foliar feeding
practice of humic acid, micronutrients and DAP would be
more useful in exhaustive crop like groundnut. Foliar spray
enables plant to absorb the applied nutrients from the
solution through their leaf surface and thus, may result in
efficient use of fertilizer. Foliar nutrition is an effective
method for correcting deficiencies and overcoming the soil’s
inability to transfer nutrients to the plant. Availability of
essential nutrients and trace minerals from the soil may be
limited at times by root distribution, soil temperature, soil
moisture, nutrient imbalances etc. foliar nutrition helps to
maintain a nutrient balance within the plant, which may not

occur with soil uptake (Meena et al., 2007). Foliar feeding
targets the growth stages where declining rates of
photosynthesis occurs and enhances the root growth and
nutrient absorption (Gunasekar et al, 2018). Foliar spray
stimulates an increase in chlorophyll production, cellular
activity and respiration. It also triggers a plant response to
increased water and nutrient uptake from the soil (Veeramani
et al., 2012). Humic acid application has definite input on
protein synthesis and nucleic acid synthesis. The nutrients
such as calcium, iron, potassium, and phosphorus are stored
in humic acid molecules in a form readily available to plant,
and are released when the plants require them. Humic
substances have also a major contribution in soil fertility
maintenance and plant nutrition (Bryan and Stark, 2003).
Foliar application of micronutrients such as zinc (Zn), boron
(B), iron (Fe), manganese (Mn), and molybdenum (Mo), play
a significant role in plant development. Among the
macronutrients, nitrogen is a major structural component of
the plant cell. It plays an important role in plant metabolism
and is involved in synthesis of proteins, amino acids and
nucleic acids. Phosphorus is essential for the formation of
protoplasm, cell division, development of meristematic
tissues and also hastens nodule formation.

Materials and Methods

The field experiment was conducted to study the effect of
humic acid, DAP and micronutrients on growth characters of
groundnut var. TMV 7 at North Pichavaram, nearby
Chidambaram, Cuddalore district, Tamilnadu during
December 2016-March 2017. The experimental field is
geographically located at 11°24N latitude and 79°41E
longitude at an altitude of +5.79m above mean sea level and
6 km away from Bay of Bengal. The experimental soil was
sandy loam in texture and taxonomically classified as Typic
ustifluvent. The initial soil sample was collected from a depth
of 0-15 cm, prior to layout of the experiment. The sample
was air dried and passed through 2 mm sieve for analysis.
The details of physico-chemical properties and nutrient status
of the experimental soil are given in Table 1.The experiment
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was conducted in a randomized block design (RBD) with the
following eight treatments.

Treatment details
T, — Control
T, - DAP2.0%
T3 — Humic acid 0.3%
T, — Micronutrient mixture 0.3%
Ts — DAP 2.0% + Humic acid 0.3%
T¢ — DAP 2.0% + Micronutrient mixture 0.3%
T, — Humic acid 0.3% + Micronutrient mixture 0.3%

Ts — DAP 2.0% + Humic acid 0.3% + Micronutrient
mixture 0.3%

Each treatment was replicated three times. The field
was pulverized well to obtain a good tilth and laid out as per
the plan. Individual plots were prepared and leveled as per
the plot size before taking up sowing operation. A uniform
NPK doses of 25:50:75 kg ha™ was applied to all the plots
through urea, single super phosphate and muriate of potash.
The treatments were given through foliar application as per
the treatment schedule twice at flowering stage and peg
formation stage. The seeds were hand dibbled at 5 cm depth
by adopting a spacing of 30 X 10 cm and covered with soil.
Plots were irrigated immediately after sowing and subsequent
irrigation was given and when required by crop during crop
growth period. Five plants were tagged in each plots used for
taking biometric observations and five plants in three
replication were allowed by grown up to maturity and
harvested on 105 DAS and utilized for recording DMP. The
data were statistically analyzed by following the procedure
outlined by Gomez and Gomez (1984).

Results

The foliar application of humic acid along with DAP
and micronutrients twice at flowering and peg formation
stage, significantly influenced the growth characters viz.,
plant height, number of leaves plant'l, leaf area index,
number of nodules plant”, chlorophyll content and dry matter
production at different growth stages of groundnut crop.

Plant height

The plant height increased as crop growth progresses.
The crop responded well for the foliar application of HA.
There was a significant increase in plant height with the
combined foliar application of DAP @ 2.0% + HA @ 0.3% +
Mm @ 0.3%. The control recorded the lowest value. At
flowering stage (FS), the highest plant height (37.70 cm) was
recorded in the treatment Tg,which received combined foliar
application of DAP @2.0% + HA @0.3% + Mm @ 0.3%,
twice at flowering and peg formation stages, followed by Ts
(DAP @ 2.0% + HA @ 0.3%), T; (HA @ 03% + Mm @
0.3%), T; (HA @ 0.3%),T¢ (DAP @2.0% +Mm @ 0.3%), T,
(DAP @ 2.0%) and T, (Mm @ 0.3%) recorded 36.27, 34.92,
33.59, 33.44, 32.01 and 30.45 cm respectively. The lowest plant
height was recorded in the treatment T, (28.60 cm). However,
the treatments T; and T¢ were on par. Among the various
treatments, the highest plant height was registered in the
treatment Tg, which received DAP @ 2.0% + HA @ 0.3% +
Mm @ 0.3% (48.70 cm) at peg formation stage (PFS)
succeeded by the treatments Ts (46.92 cm), T; (45.25 cm),T;
(43.60 cm) on par with Ty (43.41 cm), subsequent to this T, (41.63
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cm) and Ty (39.69 cm). The lowest plant height was noticed in
the treatment T; (37.40 cm). At harvest stage (HS), the
highest plant height (60.70 cm) was found in the treatment
Ts, which received DAP @ 2.0% + HA @ 0.3% + Mm @
0.3% (twice at FS and PES), followed by the treatments Ts >
T7> T; on par with Tg> T, > T, recorded 59.18, 57.73, 56.32,
56.15, 54.63 and 52.97 cm respectively. The lowest plant
height was recorded in the control (51.00 cm) (Table 2).

Number of leaves plant™

Foliar application of HA along with DAP and
micronutrients to groundnut, significantly increased the
number of leaves at different stages of crop growth. The
maximum number of leaves plant'1 at FS (23.50) was
recorded in the treatment Tg, which received combined foliar
application of DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3%,
twice at FS and PFS followed by the treatments Ts (DAP @
2.0% + HA @ 0.3%), T; (HA @ 0.3% + Mm @ 0.3%), T,
(HA @ 0.3%), Ts (DAP @ 2.0% + Mm @ 0.3%), T, (DAP
@ 2.0%) and T, (Mm @ 0.3%) recorded 23.17, 22.86, 22.55,
22.52, 22.19 and 21.83 respectively. The minimum number
of leaves plant’l (21.40) was recorded in control, T;. At PFS,
the maximum number of leaves plant’ was recorded in the
treatment Tg, which received DAP @ 2.0% + HA @ 0.3% +
Mm @ 0.3% (35.50), followed by the treatment Ts (35.00),
succeeded by T (34.52), next to this T; (34.06), which was
almost equal to Ty (34.00), followed by T, (33.50) and T,
(32.95). The minimum number of leaves plant” was recorded
in the treatment T, (32.30). As the crop growth progresses
after peg formation stage there will be a decline in number of
leaves plant™ at harvest stage, however, among the various
treatments, the maximum number of leaves plant’1 at harvest
stage was registered in the treatment Tg, which received DAP
@ 2.0% + HA @ 0.3% + Mm @ 0.3% (29.20) twice at FS
and PFS, succeeded by the treatments Ts, T;, T3, Tg, T>
and T, recorded 28.73, 28.28, 27.85, 27.79, 27.32 and
26.81 respectively. The minimum number of leaves plant”
was noticed in the control plot (26.20) (Table 3).

Leaf area index (LAI)

A significant increase in leaf area index of groundnut
was found with the foliar application of HA. There was a
significant increase in leaf area index with the interaction
effect of DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3%.
Among the various treatments the treatment Ts. recorded the
highest LAI at FS (1.44), PFS (3.25) and HS (2.99)which
received the combined foliar application of DAP @ 2.0% +
HA @ 0.3% + Mm @ 0.3% twice at flowering stage and peg
formation stage, this was followed by the treatment Ts,
received DAP @ 2.0% + HA @ 0.3%, which recorded the
LAI at FS (1.37), PFS (3.08) and HS (2.84), followed by the
treatment T; (HA @ 0.3% + Mm @ 0.3%) recorded 1.31 at
FS, 2.91 at PFS and 2.70 of LAI at HS, followed by T3,which
received HA @ 0.3%, recorded LAI of 1.25, 2.75 and 2.56 at
FS, PFS and HS respectively, which was almost equal to Tg
(DAP @ 2.0% + Mm @ 0.3%), registered 1.24 at FS, 2.73 at
PFS and 2.54 of LAI at HS, this was followed by the
treatment T, (DAP @ 2.0%) recorded 1.17, 2.56 and 2.39 of
LAT at FS, PES and HS respectively, succeeded by the treatment
Ty,which received Mm @ 0.3%, registered 1.10 at FS, 2.37 at
PFS and 2.22 of LAI at HS. The control, T; recorded the
minimum leaf area index at FS (1.01), PFS (2.15) and HS
(2.03) (Table 4).
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Effect of foliar application of dap, humic acid and micronutrients on growth characters of groundnut

(Arachis hypogaea L.) var. TMV 7 in sandy loam soil

Number of nodules plant™

Foliar application of HA gradually increased the
number of nodules plant” in groundnut. At FS, among the
various treatments, the maximum number of nodules plant'1
was found in the treatment Tg, which received DAP @ 2.0%
+ HA @ 0.3% + Mm @ 0.3% (28.50) twice at FS and PFS
followed by T5>T; >T; on par with T >T,> T, recorded 27.29,
26.15, 25.02, 24.89, 23.68 and 22.36 respectively. The
minimum number of nodules plant” was recorded in control
(20.80). The maximum number of nodules plant'l at PFS was
found in the treatment Ty, which received DAP @ 2.0% + HA
@ 0.3% + Mm @ 0.3% (55.40), succeeded by the treatments
Ts (DAP @ 2.0% + HA @ 0.3%), T; (HA @ 0.3% + Mm
@ 0.3%), T; (HA @ 0.3%) on par with T¢ (DAP @ 2.0% +
Mm @ 0.3%), T, (DAP @ 2.0%) and T, Mm @ 0.3%)
recorded 54.80, 54.24, 53.68, 53.62, 53.02 and 52.37
respectively. The minimum number of nodules plant’ was
recorded in the treatment T; (51.60). At harvest stage, the
maximum number of nodules plant’ was found in the
treatment Tg, which received the combined foliar
application of DAP @ 2.0% +HA @ 03% + Mm@
0.3%(30.60) followed by T5(29.30), T; (28.06), T; (26.85),
Ts (26.71), T, (25.41)and T, (23.98).The minimum number
of nodules plant'1 was recorded in the treatment T; (22.30).
However, the treatments T; and T were found to be
statistically on par (Table 5).

Chlorophyll content

The chlorophyll content increased as crop growth
progresses. The crop responded well for the foliar application of
HA. There was a significant increase chlorophyll content with
the combined application of DAP @ 2.0% + HA @ 0.3% + Mm
@ 0.3%. The highest chlorophyll content (1.46 mg g') at
flowering stage was recorded in the treatment Tg, which
received combined foliar application of DAP @ 2.0% + HA
@ 03% + Mm @ 0.3% twice at FS and PFS, this was
succeeded by Ts, T;, T; equal to T followed by T, and T,
recorded 1.40, 1.34, 1.28, 128, 122 and 1.15 mg g'1
respectively. The lowest chlorophyll content was recorded in the
treatment T (1.07 mg g"). At peg formation stage, the highest
chlorophyll content was recorded in the treatment Tg, which
received DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3% (2.59 mg
gh) followed Ts (DAP @ 2.0% + HA @ 0.3%), T, (HA
@ 0.3% + Mm @ 0.3%), T; (HA @ 0.3%), T¢ (DAP @
2.0% + Mm @ 0.3%), T, (DAP @ 2.0%) and T, (Mm @
0.3%) by recorded 2.38, 2.19, 2.00, 1.98, 1.77 and 1.55 mg
g' respectively. The lowest chlorophyll content was
recorded in the treatment T, (1.28 mg g™'). However, the
treatments T3 and T were statistically on par (Table 6).

Dry matter production

The DMP increased as crop growth progresses. The
crop responded well for the foliar application of HA. There
was a significant increase in DMP with the interaction effect of
DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3%. The control
recorded the lowest DMP. At FS, the highest DMP was
recorded in the treatment Tg, which received the combined
foliar application of DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3%
(2327 kg ha™) followed by Ts>T7> T; on par with Te>T)>T,
recorded 2101, 1887, 1678, 1653, 1427 and 1181 kg ha
respectively. The lowest DMP was recorded in the treatment
T, (890 kg ha™). Among the various treatments, the highest
DMP was recorded in the treatment Tg, which received DAP @
2.0% + HA @ 0.3% + Mm @ 0.3% (3975 kg ha) at PFS,

followed by Ts (3662 kg ha™), succeeded by T; (3367 kg ha™), next to
this T; (3078 kg ha), which is comparably equal to Tg (3044 kg
ha™), subsequently followed by T, (2732 kg ha™) and T, (2391 kg
ha™). The lowest DMP was recorded in the treatment T, (1989
kg ha'l). However, the treatments T; and T were found to be
on par. The highest DMP at harvest stage (5551 kg ha™) was
registered in the treatment Tg, which received the foliar
application of DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3%
twice at flowering and peg formation stages, followed by Ts
(DAP @ 2.0% + HA @ 0.3%), T; (HA @ 0.3% + Mm @
0.3%), T; (HA @ 0.3%) on par with T¢ (DAP @ 2.0% + Mm
@ 0.3%), T, (DAP @ 2.0%) and T4 (Mm @ 0.3%) recorded
5123, 4720, 4324, 4277, 3850 and 3384 kg ha’! respectively.
The lowest DMP was recorded in the treatment T; (2833 kg
ha™') (Table 7 and Fig.1).

Discussion

The impact of the humic acid, DAP and micronutrient
mixture foliar application on the growth characters of
groundnut was discussed here as follows.

Plant height, number of leaves plant™ and LAI

The trend of increasing growth parameters such as plant
height, number of leaves, and leaf area index with the foliar
application of HA in groundnut was reported earlier by
MacCarthy et al. (2001) and concluded that humates enhance
nutrient uptake, improve soil structure and increase the yield
and quality of various oil seed crops. Researchers also found
that lower dose of humic acid equally effective to their higher
levels in increasing plant growth and enhancing the nutrient
uptake (Salt et al., 2001). Humic acid influence plant growth
both direct and indirect ways. Indirectly, it improves
physical, chemical and biological conditions of soil, while
directly, it increase chlorophyll content, accelerates plant
respiration and hormonal growth responses, increases
penetration in plant membranes, efc. These effects of humic
acid operate singly or in integration. Humic sources extent
their influence on foliar transport in number of ways. The
foliar application enhances the absorption of nutrients by the
leaf at site of application. The above findings are consonance
with the findings of Chen and Solovitch (2003). The
morphological character (plant height, no of leaves plant”
and leaf area index) differ due to foliar application of
fertilizer. The significant effect of foliar application of DAP
was reported earlier by Hatwar ef al. (2003) it is due to the
fact that application of DAP resulted in greater mobilization
of macronutrients. These findings are in good harmony with
the reports of Manasa (2013). Foliar application of
micronutrients have a significant influence on plant height,
number of leaves plant’ and leaf area index. Due to the
application of B promoted the absorption of N by groundnut
and these helped in increasing plant growth and development
(Rezaul et al., 2013) the results are in confirming with Jing et
al. (1994).Due to the application of Zn, helps in activation of
many enzymes and helps in utilization of nitrogen (Sharma
and Jain, 2003). This was proved by this experiment i.e.,
foliar application of HA @ 0.3% + DAP @ 2.0% + Mm @
0.3% results in maximum plant height, number of leaves
plant" and LAL

Number of nodules plant™

Humic acid has a positive effect on number of nodules.
Nodule development appeared to be dependent on source-
sink relationship. This is a function of growth habit of
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legume crop. Treatments which produced and maintained
more active photosynthesis are able to nodules well due to
availability of adequate photosynthetic product. HA
application had a definite input on the protein synthesis and
nucleic acid synthesis. The high cation exchange capacity of
HA prevents nutrients from leaching. It absorbs the nutrients
from chemical fertilizer and these exchanges of nutrients are
slowly released to the plants. Foliar application of humic acid
fastens the absorption of N and P through foliage and induces
nodules formation and rhizobial activity (Metre et al., 2013).
The increased number of nodules plant’ was attributed to
greater availability phosphorus at nodule formation stage
through foliar feeding of DAP. Similar results were found by
Naveen Kumar (2012), Shinde et al. (2001) due to combined
foliar spray of major nutrients. Application of micronutrients
(Mo) increased number of nodules. It might be due to the fact
that Mo is a constituent of enzyme nitrogenase which is
essential for the process of symbiotic N, fixations. This
unique role of Mo in enhancing nitrogen fixation might have
increased the nitrogen availability to crop plants for efficient
growth and development (Shankar et al., 2017).

Chlorophyll content

Humic acid has a convincing effect on chlorophyll
content. The increase in chlorophyll content with the foliar
application of HA may be due to the rate of quenching of
chlorophyll inflorescence, which was markedly increased in
the plant leaves and the steady state value of quenching
(Bakry et al., 2014). These results are in agreement with
those obtained by El-Hariri et al. (2004) and Bakry et al.
(2013). The chlorophyll content increased due to the foliar
application of DAP. The combined application of HA @
03% + DAP @ 2.0% + Mm @ 0.3% produced higher
chlorophyll content at PES (2.59) which was 51% higher
compared to control (1.28). This is due to foliar application
of nitrogen through DAP produced higher chlorophyll
content. Increased chlorophyll content in leaves was
attributed to greater availability of nitrogen for the formation
of chlorophyll, which inturn increased the rate of
photosynthesis and resulted in greater production and
accumulation of total dry matter. Similar observations were
recorded by Thakare et al. (2006) and Naveen Kumar (2012).
The foliar feeding of micronutrients had a compelling effect
on chlorophyll content. The increase in chlorophyll content
may be due to zinc and iron take part in chlorophyll synthesis
and imparts dark green colour to the plants. Similar results
were found by Babaein et al. (2011) in sunflower and Galavi et
al. (2011) in safflower crop.

Table 1 : Physico-chemical properties of the experimental soil
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Dry matter production

There was a tremendous increase in DMP by 49% with
the combined foliar application of HA @ 0.3% + DAP 2.0%
+ Mm @ 0.3% over control (Fig. 2). The results illustrated
that groundnut plant treated with HA (@ 0.3%) recorded
significant increase of dry weight of plant compared to
control plants. These obtained results were in agreement with
those obtained by Peymaninia ef al. (2012) on wheat and
Bakry et al. (2013) on flax crop. These obtained increase in
response to humic acid due to that, HA is considered to
increase the permeability of plant membranes and enhance
the uptake of nutrients (Piccolo er al., 1992). It could be
concluded that this increase may be due to the role of humic
acid in increasing endogenous hormone as IAA and the role
of these hormones in stimulating cell division or cell
enlargement and this inturn improve plant growth (Abdel
Mawgoud et al., 2007). Further more HA increased the
porosity of soil and improve growth of root system which
leads to increase the shoot system (Garcia et al., 2008). The
higher dry matter production at harvest stage was recorded
with foliar spray of HA @ 0.3% + DAP @ 2.0% + Mm @
0.3%, due to supply of all the three major nutrients through
foliar application at critical stage. Further, it also enhances
the photosynthetic activity leading to production and
accumulation of more carbohydrates and auxins which
favour retention of more flowers ultimately leading to more
number of reproductive parts per plant. Similar observations
were earlier noticed by Veerabhadrappa and Yeledhalli
(2005). Micronutrients played a significant role in increasing
of dry matter production. The increase in DMP might be due
to the significant improvement in nodulation and N fixation
with the Zn and B application. Zinc enhanced the plant
growth through auxin production and activation of several
enzyme systems as evidenced by Saxena and Chandel (1997)
and Elayaraja and Singaravel (2012).

Conclusion

The present study concludes that foliar application of
DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3% was established
as the best treatment by recording the highest growth
parameters of groundnut in sandy loam soil. This increase
was due to the micronutrient mixture enhances the nitrogen
fixation and activation of several enzyme systems. Hence, the
combined foliar application of DAP @ 2.0% + HA @ 0.3% +
Mm @ 0.3% recommends for higher production of growth
characters in groundnut crop.

S. No. Properties Content

1 Physical Properties

1. Mechanical composition
Sand 60.2
Silt (%) 28.4
Clay (%) 11.3
Textural class Sandy loam
Taxonomical class Typic ustifluvent

2. Bulk density (Mg m™) 1.45

3. Particle density (Mg m™) 3.20

4. Pore space (%) 42.28

5. Water holding capacity (%) 31.45
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(Arachis hypogaea L.) var. TMV 7 in sandy loam soil
S. No. Properties Content
I Physico-chemical properties
1. PH 8.3
2. Electrical conductivity (dS m™) 1.02
3. Cation exchange capacity (C mol (p+) kg™ 14.10
111 Chemical properties
1. Organic carbon (%) 0.52
Available macronutrients (kg ha™)
2. N 168.20
3. P,0s 12.10
4. K,O 193.42
1V Exchangeable cations (C mol (p+) kg'l)
1. Ca 4.6
2. Mg 24
\4 Available micronutrients (DTPA extractable (mg kg'l))
1. Zn 1.71
2. Mn 17.94
3. B 0.08
Table 2 : Effect of humic acid, DAP and micronutrients foliar spray on plant height (cm) of groundnut
Plant height (cm)
Treatments FS PFS HS
T, — Control 28.60 37.40 51.00
T, -DAP @ 2.0% 32.01 41.63 54.63
T;-HA @ 0.3% 33.59 43.60 56.32
T,—Mm @ 0.3% 30.45 39.69 52.97
Ts —DAP @ 2.0% + HA @ 0.3% 36.27 46.92 59.18
Te—DAP @ 2.0% + Mm @ 0.3% 33.44 43.41 56.15
T;,-HA @ 0.3% + Mm @ 0.3% 34.92 45.25 57.73
Ty —DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3% 37.70 48.70 60.70
SED 0.46 0.58 0.49
CD (0.05) 0.98 1.21 1.04

HA — Humic acid; Mm — Micronutrient mixture
Table 3 : Effect of humic acid, DAP and micronutrients foliar

spray on number of leaves plant™ of groundnut

Number of leaves plant™

Treatments FS PFS HS
T, — Control 21.40 32.30 26.20
T, —-DAP @ 2.0% 22.19 33.50 27.32
T; —HA @ 0.3% 22.55 34.06 27.85
T,—Mm @ 0.3% 21.83 32.95 26.81
Ts —DAP @ 2.0% + HA @ 0.3% 23.17 35.00 28.73
T¢—DAP @ 2.0% + Mm @ 0.3% 22.52 34.00 27.79
T;,—HA @ 0.3% + Mm @ 0.3% 22.86 34.52 28.28
Tg—DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3% 23.50 35.50 29.20
SED 0.11 0.16 0.15
CD (0.05) 0.23 0.34 0.32
HA — Humic acid; Mm — Micronutrient mixture
Table 4 : Effect of humic acid, DAP and micronutrients foliar spray on leaf area index (LAI)of groundnut
Treatments LAI
FS PFS HS
T, — Control 1.01 2.15 2.03
T, —-DAP @ 2.0% 1.17 2.56 2.39
T; —HA @ 0.3% 1.25 2.75 2.56
T,—Mm @ 0.3% 1.10 2.37 2.22
Ts —DAP @ 2.0% + HA @ 0.3% 1.37 3.08 2.84
T¢—DAP @ 2.0% + Mm @ 0.3% 1.24 2.73 2.54
T;—HA @ 0.3% + Mm @ 0.3% 1.31 291 2.70
Tg—DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3% 1.44 3.25 2.99
SED 0.02 0.06 0.05
CD (0.05) 0.05 0.12 0.10
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Table 5 : Effect of humic acid, DAP and micronutrients foliar spray on number of nodules plant” of groundnut

Treatments Number of nodules plant’1
FS PFS HS
T, — Control 20.80 51.60 22.30
T, - DAP @ 2.0% 23.68 53.02 25.41
T; - HA @ 0.3% 25.02 53.68 26.85
Ty—Mm @ 0.3% 22.36 52.37 23.98
Ts—DAP @ 2.0% + HA @ 0.3% 27.29 54.80 29.30
Ts— DAP @ 2.0% + Mm @ 0.3% 24.89 53.62 26.71
T;-HA @ 0.3% + Mm @ 0.3% 26.15 54.24 28.06
Tg— DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3% 28.50 55.40 30.60
SED 0.39 0.19 0.42
CD (0.05) 0.83 0.41 0.89

HA — Humic acid; Mm — Micronutrient mixture

Table 6 : Effect of humic acid, DAP and micronutrients foliar spray on chlorophyll content (mg g) of groundnut

Chlorophyll content
Treatments (mg g™")

FS PFS
T, — Control 1.07 1.28
T, - DAP @ 2.0% 1.22 1.77
T;-HA @ 0.3% 1.28 2.00
T,—Mm @ 0.3% 1.15 1.55
Ts —DAP @ 2.0% + HA @ 0.3% 1.40 2.38
Ts—DAP @ 2.0% + Mm @ 0.3% 1.28 1.98
T;-HA @ 0.3% + Mm @ 0.3% 1.34 2.19
Ts— DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3% 1.46 2.59
SED 0.02 0.07
CD (0.05) 0.04 0.14

HA — Humic acid; Mm — Micronutrient mixture

Table 7 : Effect of humic acid, DAP and micronutrients foliar spray on dry matter production (DMP) of groundnut

DMP
Treatments (kg ha™)
FS PFS HS
T, — Control 890 1989 2833
T, - DAP @ 2.0% 1427 2732 3850
T; —HA @ 0.3% 1678 3078 4324
Ty—Mm @ 0.3% 1181 2391 3384
Ts - DAP @ 2.0% + HA @ 0.3% 2101 3662 5123
Ts— DAP @ 2.0% + Mm @ 0.3% 1653 3044 4277
T;-HA @ 0.3% + Mm @ 0.3% 1887 3367 4720
Tg— DAP @ 2.0% + HA @ 0.3% + Mm @ 0.3% 2327 3975 5551
SED 73.32 101.33 138.67
CD (0.05) 153.96 212.79 291.21

HA — Humic acid; Mm — Micronutrient mixture

References

Abdel-Mawgoud, A.M.R.; El-Greudy, N.H.M.; Helmy, Y.L
and Singer, S.M. (2007). Responses of tomato plants to
different rates of humic based fertilizer and NPK
fertilization. J. Appl. Sci. Res., 3(2): 169-174.

Anonymous (2017). Heading of  the
http://www.indiastat.com.

Babaein, M.; Piri, I.; Tavassoli, A.; Esmaeilian, Y. and
Gholami, H. (2011). Effect of water stress and
micronutrients (Fe, Zn and Mn) on chlorophyll
fluorescence, leaf chlorophyll content and sunflower
nutrient uptake in Sistan region. Afr. J. Agric. Res.,
6(15): 3526-3531.

Bakry, A.B.; Sadak, M. Sh.; Moamen, H.T. and Abd El
Lateef, E.M. (2013). Influence of humic acid and
organic fertilizer on growth, chemical constituents,

table.

yield and quality of two flax seed cultivars grown under
newly reclaimed sandy soils. Int. J. Academic Res., 5:
125-134.

Bakry, A.B.; Taha, M.H.; Abdelgawad, Z.A. and Abdallah,
M.M.S. (2014). The role of humic acid on growth,
chemical constituents and yield quantity of three flax
cultivars grown under saline soil conditions. Agric. Sci.,
5: 1566-1575.

Bryan, H. and Stark, J. (2003). Humic acid effects on potato
response to phosphorus. Idaho Potato Conference,
USA, January 22-23: 5.

Chen, Y. and Solovitch, T. (2003). Effect of humic acid
substances on plant growth. ISHS Acta Horti., pp. 221.

Elayaraja, D. and Singaravel, R. (2012). Zinc and boron
application on groundnut yield and nutrient uptake in
coastal sandy soils. An Asian J. Soil Sci., 7(1): 50-53.



520

Effect of foliar application of dap, humic acid and micronutrients on growth characters of groundnut

(Arachis hypogaea L.) var. TMV 7 in sandy loam soil

El-Hariri, D.M.; Hassanein, M.S. and El-Sweify, A.H.
(2004). Evaluation of some
flax varieties, straw yield, yield components and
technological characters. Agric. Res., 75: 697-715.

Galavi, M.; Ramroudi, M. and Tavassoli, A. (2011). Effect of
micronutrients foliar application of yield and seed oil
content of safflower (Carthamus tinctorius). Afr. J.
Agric. Res.,7(3): 482-486.

Garcia, M.C.V.; Estrella, S.; Lopez, M. and Moreno, J.
(2008). Influence of compost amendment on soil
biological properties and plants. Dynamic Soil,
Dynamic Plant, 1: 1-9.

Gomez, K.A. and Gomez, A.A. (1984). Statistical procedures
for agricultural research (Ed.) A Willey Inter Science
Publication, New York, USA.

Gunasekar, J.; Swetha, K.R.; Poovizhi, G.S.; Anand, S.;
Kalaiyarasi, G.; Anbarasu, M. and Dharmaraj, K.
(2018). Effect of leaf extracts and panchagavya foliar
spray on plant characters, yield and resultant seed
quality of blackgram (Vigna mungo L.) cv. CO 6. Int. J.
Curr. Microbiol. App. Sci., 7(2): 3205-3214.

Hatwar, G.P.; Gondane, S.U.; Urkude, S.M. and Gahakar,
0O.V. (2003). Effect of micronutrients on growth and
yield of chilli. J. Soils Crops, 13(1): 123-125.

Jing, R.F.; Zhang, Q.G.; Han, L.F.; Zhang, F.S. and Wei,
X.Q. (1994). Effect of boric fertilizer on peanut
absorption of boron and nitrogen. Soils, 26: 83-86.

MacCarthy, P.; Clapp, C.E.; Malcom, R.L. and Bloom, P.R.
(2001). Humic substances in soil and crop sciences:
selected readings. Am. Soc. Agron. Soil Sci. Soc. Am.,
Madison, WI, 161-186.

Manasa (2013). Effect of water soluble fertilizers on growth,
yield and oil quality of groundnut in a vertisol of
northern transition zone of Karnataka. M.Sc. (Ag.)
Thesis, Univ. Agric. Sci., Dharwad, Karnataka, India.

Meena, S.; Malarkodi, M. and Senthilvalavan, P. (2007).
Secondary and micronutrients for groundnut — A
review. Agric. Rev., 28(4): 295-300.

Metre, N.; Deotale, R.D.; Arsode, S.C. and Banginwar, A.D.
(2013). Physiological responses of foliar application of
humic acid through cow-dung wash on morpho-
physiological parameters and yield of green gram. J.
Soils Crops, 23(2): 331-337.

Naveen, K.B.T. (2012). Productivity of groundnut as
influenced by different nutrient ratios of nitrogen and
phosphorus. M.Sc. (Ag.) Thesis, Univ. Agric. Sci.,
Dharwad, Karnataka, India.

Peymaninia, Y.; Valizadeh, M.; Shahryari, R.; Ahmadizadeh,
M. and Habibpour, M. (2012). Relationship among
morpho-physiological traits in bread wheat against
drought stress at presence of a leonardite derived humic
fertilizer under greenhouse condition. Int. Res. J. Appl.
Basic Sci., 3: 822-830.

Piccolo, A.; Nardi, S. and Concheri, G. (1992). Structural
characteristics of humic substance as related to nitrate
uptake and growth regulation in plant systems. Soil
Biol. Biochem., 24: 373-380.

Rezaul, K.; Sabina, Y.; Mominul, I.A.K.M. and Abdur, R.S.
(2013). Effect of phosphorus, calcium and boron on the
growth and yield of groundnut (Arachis hypogaea L.).
Int. J. Bio-Sci. Bio-Technol., 5(3): 51-60.

Salt, D.E.; Prince, R.C.; Pickering, I.J. and Raskin, I. (2001).
Effect of various levels of humic acid (HA) on the
growth and yield of Indian mustard. Pl. Physiol., 109:
1427-1433.

Saxena, S.C. and Chandel, A.S. (1997). Effect of micronutrients
on yield, nitrogen fixation by soybean and organic carbon
balance in soil. Indian J. Agron., 42(2): 329.

Shankar, L.C.; Sharma, O.P.; Gora, M.K. and Choudhary,
R.R. (2017). Effect of organic manures and
molybdenum on growth, yield and quality of groundnut.
Int. J. Curr. Microbiol. Appl. Sci., 6(6): 736-742.

Sharma, P.P. and Jain, N.K. (2003). Effect of foliar sprays of
agrochemicals on growth and yield of Indian mustard
(Brassica juncea). Indian J. Agric. Sci., 73: 381-383.

Shinde, S.H.; Kaushik, S.S.; Bhilare, R.L. and Thokale, J.G.
(2001). Effect of plastic mulch and fertilizers with foliar
spray of nitrofoska on growth and yield of groundnut. J.
Oilseeds Res., 18(2): 281-282.

Thakare, G.K.; Chore, C.N.; Deotle, R.D.; Kamble, P.S.;
Pawar, B.S. and Lende, R.S. (2006). Influence of
nutrients and hormones on bio-chemical and yield
attributing parameters of soybean. J. Soils Crops, 16(1):
210-216.

Veerabhadrappa, B.H. and Yeledhalli, N.A. (2005). Effect of
soil and foliar nutrient on uptake of selected nutrients
by different plant parts and nutrient ratios in groundnut.
Karnataka J. Agric. Sci., 18(4): 936-939.

Veeramani, P.; Subrahmaniyan, K. and Ganesaraja, V.
(2012). Nutrient management for sustainable groundnut
productivity in India — A review. Int. J. Engg. Sci.,
11(3): 8138-8153.



