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ABSTRACT

Date of Acceptance: 25-08-2017

A field experiment was conducted during late kharif, 2016-17 at Agricultural College Farm, Mahanandi to study the effects
of plant density, planting patterns and mulching techniques on, yield and economics of irrigated redgram. The results revealed
that spacing of 120/60 cm x 20 cm as paired rows with plastic mulch in pairs recorded significantly higher seed yield (2,302 kg ha!) of
irrigated redgram. The net returns (X 69,014 ha') and B : C (3.30) ratio were realized with paired row spacing 0of 90/30 cm x 20 cm.

KEYWORDS: Drip system, paired row, plastic mulching, redgram and seed yield.

INTRODUCTION

The importance of pulses is much more in country
like India, where majority of the people are vegetarian.
Redgram (Cajanus cajan (L) Millsp.) is the fifth
prominent pulses crop in the world and second most
important grain legume of India after chickpea. It is
mainly known as subsistence crop in the tropics and sub-
tropics of India, Africa and South-East Asia. In India,
redgram is cultivated in 3.90 million hectares, out of
which around 4.4 percent under irrigation. Production of
redgram is 3.17 million tones with productivity of 813
kg hal. Prakasham, Guntur and Kurnool are the major
districts of Andhra Pradesh state in which redgram crop
is grown on large area. However, there is large potential
of increasing area under redgram in late kharif, due to
the availability of improved high yielding varieties and
higher market price of pulses. The yield potential of
redgram can be realized only through efficient utilization
of solar radiation and mitigating terminal drought for
which canopy size and shape claim a paramount
importance among the agronomic practices. Optimal plant
population is a non-monetary input that appears to be the
most formidable barrier in realizing higher productivity
under even irrigated conditions. There is a need to
evaluate the advanced practices of mulching, planting
pattern and micro irrigation practices to increase the
productivity and profitability of redgram.

*Corresponding author, E-mail: yenugamandiswathi@gmail.com

MATERIAL AND METHODS

The field experiment was conducted during late
kharif2016-17 at Agricultural College Farm, Mahanandi.
The experimental soil was sandy loam in texture, neutral
in reaction (pH 7.2), low in organic carbon (0.3 per cent),
available nitrogen (156 kg ha''), high in available
phosphorus (28 kg ha'!) and potassium (856 kg ha!). The
experiment was laid out in randomized block design with
nine treatments and three replications. The treatments
comprised of sowing with 120 cm x 20 cm spacing (T),
sowing with 90 cm % 20 cm spacing (T-), sowing with 60
cm X 20 cm spacing (T3), sowing with spacing of 180/
60cm x 20 cm as paired rows (T4), sowing with spacing
of 120/60 cm % 20 cm as paired rows (Ts), sowing with
spacing of 90/30 cm x 20 cm as paired rows (Ts), sowing
with spacing of 180/60 cm x 20 cm as paired rows with
plastic mulch in pairs (T7), sowing with spacing of 120/
60 cm x 20 cm as paired rows with plastic mulch in pairs
(Ts) and sowing with spacing of 90/30 cm %20 cm as
paired rows with plastic mulch in pairs (To). Surface drip
irrigation system with 16 mm integral dripper lines laid
out on the ground surface and emitters spaced at 0.60 m
apart delivering 41 hr! giving an application rate
6.6 mm h! for all the plots. The black-sliver LDPE sheet
of 25 p was used in the study for the respective treatments
and the sheet was spread within paired rows. To compute
the total cost of cultivation of redgram under drip,
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Effect of plant density and spacing on productivity and economics of redgram

discounted cost of the irrigation system at I 12,467 was
considered taking the average life span of the system as
5 years with seasons (kharif and rabi). The cost of plastic
mulch film and its laying charges was computed for
respective treatments.

RESULTS AND DISCUSSION

The higher seed yield of irrigated redgram was
recorded at spacing of 120/60 cm % 20 cm as paired row
with plastic mulch in pairs (2,302 kg ha!') which was
comparable with a spacing of 180/60 cm x 20 cm as paired
row with plastic mulch in pairs (2,210 kg ha'!), spacing
0f'90/30 cm % 20 cm as paired rows with plastic mulch in
pairs (2,104 kg ha'') and was superior over rest of
treatments. This might be due to higher yield attributing
characters, maximum uptake of NPK, which was
benefited because of mulch and drip irrigation that altered
the microclimate. The increase in yield attributes under
different treatments of mulch might be due to favorable
environment and these results are in accordance with
those reported by Gajera et al. (1998). Lowest seed yield
was recorded with spacing of 120 cm % 20 cm (1,548 kg
ha'") due to poor growth and yield components of redgram.

Gross and net returns as well as benefit cost ratio
were altered to a noticeable extent by drip system and
plastic mulch film. An annualized cost of drip at3 12,476,
plastic mulch at ¥ 180 kg and its laying charges was
included in the cost of production for irrigated redgram
for the respective treatments. The higher gross returns
(X 1,16,258 ha'') of irrigated redgram were obtained with
spacing of 120/60 cm x 20 c¢m as paired rows with plastic
mulch in pairs (Ts) (Table 1). The lowest gross returns
(X 78,181 ha'') were recorded at 120 cm x 20 cm (T)). It
is obvious that realization of higher gross returns was
due to higher seed yield and because of favorable soil
moisture and nutrients facilitating growth and better
translocation of photosynthates from source to sink i.e.,
seed. The economics of plastic mulching revealed that
though initial investment is higher owing to higher input
cost of plastic mulch, adoption of redgram under plastic
mulch is economically feasible as the cost of plastic mulch
is cheaper.

The highest net returns (X 69,014 ha') and B:C ratio
(3.30) were recorded at a spacing of 90/30 cm % 20 cm as
paired rows (Ts) (Table 1). The increase in net returns
might be due to increased plant population, seed yield
and cost incurred on plastic mulch film which was low

compared to yield advantage. The lowest net returns and
benefit: cost ratio were recorded with spacing of 180/60
cm X 20 cm as paired rows with plastic mulch in pairs
(T7) 59,516 ha'). The results are in agreement with
those reported by Gajera et al. (1998); Kulkarni et al.
(2015) and Patel et al. (2015).

CONCLUSION

The results from present investigation revealed that
paired row is advantageous for improving productivity
and profitability of redgram under drip irrigation with
less cost of production. However, higher initial cost of
the plastic mulch material is the only hindrance in
advocating this technology to the small and marginal
farmers of our country. Appropriate government policies
such as availability of subsidized polythene film as in
the case drip system will go a long way in future for
improving the productivity and profitability of farmers
besides saving the precious water and creating lesser
pressure on ground water resources.
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ABSTRACT
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A field experiment was conducted during kharif, 2016 to study the effect of various nutrient management practices on
growth and yield of fingermillet. The experiment was laid down in a randomised block design, replicated thrice with eight
treatments of different combinations of organic sources Viz., farm yard manure, biofertilizers (Azospirillum+ PSB), beejamrutha,
jeevamrutha and panchagavya. The results revealed that the growth parameters, yield attributes, grain and straw yields were
found at their best with the application of 100 per cent recommended dose of nutrients through fertilizers i.e. 60-30-30 kg N, P,Os
and K,O ha!. Among the various organic sources tried, application of 100 per cent N through FYM + seedling treatment with
beejamruta + soil application of jeevamrutha @ 500 I ha'! just after transplanting and at every 10 days interval up to 15 days
before harvest (T7) was found to be the best organic nutrient management practice.

KEYWORDS: Fingermillet, jeevamrutha, panchagavya, farm yard manure, beejamrutha.

INTRODUCTION

Fingermillet [Eleusine coracana (L.) Gaertn.] is the
third most important millet crop in India, next to sorghum
and pearl millet, grown over an area of 1.13 million
hectares with an annual production of 1.98 million tonnes
and a productivity of 1661 kg ha!. In Andhra Pradesh, it
is cultivated in an area of 44,000 hectares with a
production of 36,000 tonnes having productivity of 1045
kg ha'! (Ministry of Agriculture and Cooperation,
2016).Fingermillet being rich in calcium, iron, protein
with a balanced amino acid profile and lower glycemic
index offers plausible health benefits and thus referred
as a miracle grain. Recently it is re-emerging as a vital
dietary food crop owing to increased public awareness
about its nutritional value and climate resilience crop with
wider adaptability to adverse weather conditions. The
current global scenario is firmly emphasizing the need to
adopt eco-friendly agricultural practices in view of the
growing demand for safe, healthy and nutritious food.The
paucity of adequate qualitative cheaper organic manures
availability is limiting the adoption of inclusive organic
nutrient management. Due to the dearth of scientific data
on the validation of various liquid organic formulations,
it has become a major thrust area of research. Thus, in
order to sustain the crop productivity and for better on-
farm resource utilization, combined use of organic

manures along with liquid organic formulations deserves
priority as a viable alternative. Hence, an experiment was
carried out for estimating the effect of combined
application of various organic sources on the performance
of fingermillet.

MATERIALS AND METHODS

The field experiment was conducted during kharif,
2016 at S.V. Agricultural college dryland farm, Tirupati
campus of ANGRAU, on sandy clay loam soil with pH
7.1 having low organic carbon content (0.49%), low
available nitrogen (154 kg ha'), low available P,Os
(10 kg ha') and medium available K,O (166 kg ha').
The experiment was laid out in randomized block design
with eight treatments and replicated thrice. The treatments
were T;: control, T,: 100 per cent RDF (60-30-30 kg N,
P,0s and K,O ha'), Ts: 100 per cent N through farm yard
manure (FYM), T4: 100 per cent N through FYM +
seedling treatment with biofertilizers (Azospirillum +
PSB), Ts: seedling treatment with beejamruta + soil
application of jeevamrutha @ 500 1 ha! just after
transplanting and at every 10 days interval up to 15 days
before harvest, Te: seedling treatment with beejamruta +
foliar application of panchagavya (@ 3 per cent foliar spray
just after transplanting and at every 10 days interval up
to 15 days before harvest, T7: Ts+ Ts, Ts: Ts+ Te.The test

*Corresponding author, E-mail: swetashikta23mahapatra@gmail.com
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variety of fingermillet was ‘Vakula’. Fingermillet
seedlings of 21 days old were transplanted @ one seedling
per hill with a spacing of 22.5cm x 10cm. Seedling
treatment was done by root dipping for 30 minutes in
prepared beejamruta solution or biofertilizer slurry
(prepared by mixing the microbial inoculants of
Azospirillum, PSB, FYM and water at 1:1:5:10 ratio) as
per the treatment schedule.The entire dose of P,Os, K,O
and half of the N was applied as basal where as the
remaining quantity of nitrogen was applied as top dressing
at 30 days after transplanting. Application of panchagavya
was done by diluting 3 litres of filtrate from the stock
solution in 100 litres of water and sprayed with high pore
size nozzle on fingermillet crop at ten days interval
starting from the day of transplanting to till 15 days before
harvest. The prepared solution of jeevamruta was diluted
in water (1:10) and applied to soil uniformly covering
the total field area on the day of transplanting and at every
ten days interval until 15 days before harvest. Similarly
jeevamruta was prepared for each application at ten days
interval.

RESULTS AND DISCUSSION

The growth parameters viz., plant height and dry
matter production at harvest, yield attributes viz., number
of productive tillers m2, ear weight, grain and straw yield
of fingermillet were found to be significantly influenced
by various sources of nutrients (Table 1).

The highest plant height and dry matter production
of fingermillet was noticed with 100 per cent
recommended dose of nutrients through fertilizers (T>),
which was significantly superior to the different organic
sources tested. This might be attributed to the quick
release and availability of nutrients and especially
nitrogen, which is an important constituent of protoplasm
playing a positive role in cell division and elongation
resulting in vigorous crop growth with effective
interception of light and higher rate of photosynthesis.
Dry matter accumulation is the prerequisite for higher
yields, which is an indication of the biosynthetic processes
associated with the crop growth and development.The
next higher values of plant height and leaf area index
were noticed with the application of 100 per cent N
through FYM +seedling treatment with beejamruta + soil
application of jeevamrutha @ 500 1 ha'! just after
transplanting and at every 10 days interval up to 15 days
before harvest(T;).The soil application of jeevamruta
might have accelerated the soil microbial activities, which

might have helped in the continuous mineralization of
applied FYM leading to better availability of nutrients,
particularly nitrogen as well as growth promoting
hormones Vviz., IAA and GA;in jeevamruta which might
have favored rapid cell division and multiplication leading
enhanced biological efficiency in terms of plant height
and dry matter accumulation. Further, seedling treatment
with beejamruta with cow dung as an integral component
which is rich in several genera of bacteria and fungi that
might have enhanced the availability of soil native
nutrients. The lowest values recorded with control might
be due to non-availability of sufficient quantity of
nutrients to produce even a moderate stature of
fingermillet crop.Similar results were perceived by
Kesarwani (2007), Lakshmipathi (2012) and Kasbe et al.
(2015).

The stature of yield attributes is a complex process
governed by complementary interaction between source
and sink. Thus the favorable effect of adequate quantity
of readily available nutrients with 100 per cent
recommended dose of nutrients through fertilizers (T,) is
evident with higher dry matter accumulation and effective
translocation of photosynthates to the sink, which resulted
in improved stature of yield attributes i.e. number of
productive tillers m? and ear weight. Among the organic
sources of nutrients tried, application of 100 per cent N
through FYM + seedling treatment with beejamruta +
soil application of jeevamrutha @ 500 I ha! just after
transplanting and at every ten days interval up to 15 days
before harvest(T;) exerted a synergistic effect of FYM,
jeevamruta and beejamruta on the yield attributes of
fingermillet. Jeevamruta, a cow dung based formulation
is a rich source of naturally occurring beneficial
microorganisms, which put forth a direct influence on
production of plant growth promoting hormones Vviz.,
auxins, gibberlins and cytokinins in addition to the supply
of biologically fixed nitrogen, solubilization of the
insoluble phosphates and better release of potassium into
available pool (Girija et al., 2013). Hence, the regular
soil application of jeevamrutha might have enhanced the
conversion of organically bound nutrients in the soil as
well as FYM to inorganic forms, thereby making them
concurrently available synchronizing with peak period
of crop requirement i.e. panicle initiation, flowering and
grain filling stages. This is in accordance with the results
reported by Kesarwani (2007), Lakshmipathi (2012),
Rathnayake et al. (2013), Nigade et al. (2014) and Kasbe
et al. (2015). The deflated stature of yield attributes
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noticed with control might be ascribed to the fact that the
inherent soil fertility status (154-10-166 kg N, P,Os and
K,0 ha'!) was insufficient to meet the crop requirement
for supporting normal growth and development.

The highest grain and straw yields of fingermillet
were recorded with 100 per cent recommended dose of
nutrients through fertilizers (T,). This might be due to
the cumulative effect of elevated growth stature as well
as yield attributes under the condition of adequate nutrient
supply, favoring the production of photosynthates coupled
with better partitioning to the sink. Application of
recommended dose of fertilizers recorded 27.5 per cent
higher grain yield over the next best treatment of 100 per
cent N through FYM +seedling treatment with beejamruta
+ soil application of jeevamrutha @ 500 1 ha'! just after
transplanting and at every ten days interval up to 15 days
before harvest(T7). Supplementation of FYM with
beejamruta and jeevamruta (T;) registered 45.1 per cent
higher yield over 100 per cent N through FYM alone (T5)
where as 53.1 per cent higher grain yield over only
beejamruta and jeevamruta (Ts). Further it was noticed
that application of either beejamruta and jeevamruta (1076
kg ha') or FYM alone (1135 kg ha'') has resulted in
comparative yield. Provision of required carbon substrate
through FYM and microorganisms through fermented
liquid organic sources might have maintained a steady
rhizosphere enzymatic and biological activity for the
favorable biochemical reactions, thereby creating
congenial environment for mineralization and continuous
supply of essential macro and micro nutrients. Further,
application of FYM along with jeevamruta might have
enhanced the activity of dehydrogenase, phosphatase and
urease in the soil as reported by Bhoomiraj and
Christopher (2007), Gore (2010) and Lakshmipathi
(2012). Hence, the positive effect of combined application
of FYM, beejamruta and jeevamruta was reflected with
higher grain and straw yields. These results are in
accordance with the findings of Kesarwani (2007),
Lakshmipathi (2012), Rathnayake et al. (2013), Nigade
et al. (2014), Kasbe et al. (2015) and Sahare (2015).

CONCLUSIONS

In conclusion, the present investigation revealed that
higher grain yield of fingermillet could be realized with
100 per cent recommended dose of nutrients through
fertilizers i.e. 60-30-30 kg N, P,Os and K,O ha!. Among
the various organic sources of nutrients tried, 100 per
cent N through FYM + seedling treatment with beejamruta

+ soil application of jeevamrutha @ 500 | ha'! just after
transplanting and at every ten days interval up to 15 days
before harvest (T;) was proved to be the most promising,
feasible and economically viable organic nutrient
management practice for higher yield, economics of
fingermillet along with maintenance of soil biological
activity and fertility for the sustenance of soil ecology.
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ABSTRACT

Date of Acceptance: 13-09-2017

A field experiment was conducted during kharif, 2016-17 at S.V. Agricultural college farm, Tirupati to study the effects of
in-situ moisture conservation techniques on the productivity of rainfed groundnut (Arachis hypogaea). Broad bed and furrow
system were effective in conserving the soil moisture leading to improvement in yield attributes and pod and haulm yields of

groundnut. The highest pod yield of 2056 kg ha! was recorded with broad bed and furrow system.

KEYWORDS: Broad bed and furrow system, groundnut, morphological attributes, rainfed, yield.

Soil moisture is the limiting factor for groundnut
(Arachis hypogaea) productivity under rainfed
conditions. Much work has been done and is being
directed towards more sustainable measures for
conserving soil moisture. Promising and potentially
appropriate methods such as contour and graded bunds,
fallowing and mulching have been developed.
Nevertheless, the rate of farmer adoption of these
practices remains notably low and is still insufficient for
conservation of moisture. This suggests the need for much
more simpler methods of moisture conservation with
minimum external input and investment. Prolonged
drought periods are common, especially during moisture
sensitive stages of flowering, pegging and pod
development, leading to lower yields. Keeping in view,
the importance of groundnut crop, which is
predominantly grown during kharif season in Chittoor
district of Andhra Pradesh, the present experiment was
carried on yield attributes and yield of rainfed groundnut
(Arachis hypogaea) as influenced by different moisture
conservation measures.

MATERIAL AND METHODS

The field experiment was conducted on sandy loam
soil (Alfisols) during rainy season at Tirupati. The
experimental soil was neutral in reaction (7.5 pH),
medium in organic carbon (0.58 %) and low in available
nitrogen (176 kg ha''), medium in available phosphorous
(70 kg ha'!) and high in available potassium (304 kg ha™').
Moisture content at field capacity and permanent wilting
point was 14 and 4 per cent respectively, with bulk density

*Corresponding author, E-mail: rajirajitha4 1 @gmail.com

of 1.5 g cc’!. There were eight soil moisture conservation
methods. All these were tested in randomized block design,
and replicated thrice. The treatments were conventional
tillage (T)), vertical tillage with subsoiler upto a depth of
60 cm at an interval of 1.0 m followed by secondary tillage
(T), deep ploughing with mouldboard plough upto a
depth of 40 cm followed by secondary tillage (Ts),
conservation furrow after every row (T,), conservation
furrow after every four rows (Ts), broad bed and furrow
(Te), straw mulch @ 5 tonnes ha'! (T;) and soil mulch
(frequent intercultivation) (Ts).

Rainfall during the crop period was about 340 mm
which was received in 20 rainy days. The crop was
subjected to about 30 days moisture stress from August
first week to September second week compared to
relatively uniform distribution except for about 20 days
from August first to third week. In general, rainfall was
ideal for growth and development of groundnut. Heavy
rainfall from September first week to October which was
coincided with reproductive stage of crop had favorable
effect on groundnut yield.

Soil moisture at 0 - 30 and 30 - 60 cm soil depth
during period of crop growth was measured
gravimetrically to assess the influence of these treatments
on the productivity of groundnut.

RESULTS AND DISCUSSION

Soil moisture content during crop period of
groundnut was relatively high (10.9%) with vertical tillage
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Influence of tillage and moisture conservation on productivity of groundnut

with subsoiler which was comparable with deep
ploughing (10.1%) and least in conventional tillage
(8.3%). With regard to moisture conservation practices,
broad bed and furrow method of moisture conservation
maintained consistently higher soil moisture at every soil
sampling and superior over rest of the treatments.

Conservation furrows may be effective on vertisols
with low infiltration rate and high moisture retentive
capacity. When rainfall exceeds infiltration rate of the
soil, excess water will be collected in furrows thereby
giving more opportune time for the soil to soak the water.
When once the water infiltrated into vertisol, it will be
retained in the soil for long, as it has higher moisture
retentive capacity. Therefore, this method was effective
on vertisols. Unless the intensity of rainfall is too high,
alfisol can take almost all the rainfall because of its high
infiltration rate. The shallow depth and hence its low
saturation need does not permit storage of water in the
soil. Once the soil is saturated there will not be any
beneficial effect of water collected in the furrows as it
leaves the soil as runoff. Hence, conservation furrow
method was not effective on alfisols.

Soil mulch was also not effective in conserving soil
moisture. This was due to the fact that there was no
difference in moisture conservation treatment between
conventional tillage and soil mulch except that soil mulch
was done during 20 days interval. Hence there was no
appreciable difference in soil moisture content due to
these two treatments. In view of the above drawbacks with
conservation furrows, soil mulch and conventional tillage
methods, subsoiling, deep tillage methods and broad bed
furrow method of moisture conservation resulted in high
soil moisture content all through the crop period.

Yield components and yield

Among moisture conservation practices, broad bed
and furrows resulted in higher number of pegs (54), total
(48) and filled pods (25.1). Relatively low moisture
content with conservation furrows, straw mulch and soil
mulch practices resulted in lower number of pegs, total
and filled pods plant'.

The superiority of subsoiling, deep ploughing and
broad bed and furrows over other treatments could be
explained on the basis of increased moisture and nutrient
availability in altered moisture conservation techniques.
This could also be supported by better physical condition
of soil, i.e., lower bulk density, enhanced permeability,
better aeration and lower penetration resistance making

the soil to remain soft and moist due to the in-situ water
harvesting by reducing runoff losses. Venkateshwarlu and
Malaviya (2004) also reported similar findings. The 100
pod weight, 100 kernel weight and shelling percentage
also followed similar trend because of adequate available
soil moisture with subsoiling, deep tillage practices and
broad bed and furrow method of moisture conservation.
Similar increase in yield attributes with broad bed and
furrows were reported by Nimje (1992).

Pod and haulm yields were higher due to subsoiling
which were on par with the yield in deep tillage. There was
significant reduction in conventional tillage as compared
to above two methods. Among moisture conservation
practices, highest pod yield of 2056 kg ha'! was obtained
from broad bed and furrow method of planting followed
by straw mulch, while soil mulch recorded the lowest
pod yield. The reduction in pod yields in soil mulch as
compared to BBF method was due to lesser number of
pegs, lesser total and filled pods or plant'. The poor
physical condition of the soil mulch method probably
made it difficult for peg penetration and pod development.

Haulm yield also followed similar trend as that of
pod yield. Higher haulm yield was with those treatments
where the soil moisture was high due to broad bed and
furrows. Increase in haulm yield with adequate soil
moisture was observed by Venkateshwarlu (2006).

From the results, it is evident that subsoiling, deep
tillage methods and broad bed and furrow system of
moisture conservation practice are effective for
conserving rain water leading to higher productivity of
rainfed groundnut on sandy-loam soil.
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ABSTRACT

The present investigation was carried out in Nellore, Srikakulam, Ananthapur districts of Andhra Pradesh during 2016-17.
The main objective of the study was to analyze the constraints faced by the agricultural officers in ICT utilization. Ex-post- facto
research design was followed for the study. A total 120 respondents covering the three districts equally were selected for the
study. The most important constraints faced by the Agricultural Officers were ‘Lack of expertise and skills in using ICT’, ‘Poor/
limited internet speed’, ‘High cost of ICT equipment’, ‘Limited budget for purchase of ICT equipment’, ‘Lack of ICT facility at
office’, ‘Lack of personal ICT equipment / tools’ and ‘Lack of ICT technicians and professionals in the vicinity’, ‘Poor annual
maintenance of the ICT equipment’, ‘Overburdened allied activities’ and ‘Limited power supply’. The important suggestions
given by the majority of agricultural officers to overcome the constraints were ‘Periodical training programmes on application of
ICTs’, ‘Creating awareness on importance of different ICT tools and programmes’, ‘Uninterrupted high speed internet with high
quality broad band facility’, ‘Establishing WIFI in all the agricultural offices’, ‘Engaging an ICT professional / technician on
permanent basis’, ‘Proper mechanism for annual maintenance of ICTs’, ‘Uninterrupted power supply in the agricultural offices’,
‘Hands -on training through coaching and counseling’, ‘Allocation of enough budget to buy latest ICT tools and programmes’,
‘Regular updating of recent advances in ICT’ and ‘Special budget for capacity building for the Agricultural Officers’ were the

suggestions given by the Agricultural Officers.

KEYWORDS: Constraints, suggestions, agricultural officers, ICT utilization.

Information and Communication Technologies (ICT)
are key enablers of globalization. They allow for the
efficient and cost-effective flow of information, products,
people and capital across national and regional
boundaries. Information communication technologies
include technologies and methods for storing, managing,
processing information (e.g., computers, softwares, digital
and non digital libraries) and for communicating
information such as mail and email, radio television,
telephones, cell phones, pagers, instant messaging and
“the web.” However, in everyday speech, ICTs commonly
refer to electronic and digital devices and the software
used for storing, retrieving, and communicating
information. Extension workers at the grassroots level
who have direct links with farmers and other actors, are
well positioned to make use of ICTs to access modern
knowledge or other types of information that could
facilitate the accomplishment of their related activities.

But the ‘Agricultural Officers’ are facing many
constraints in utilization of ICTs. Taking into
consideration these limitations, the study was undertaken

*Corresponding author, E-mail: talarisrichandana39@gmail.com
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to find out the constraints faced by the Agricultural
Officers in utilization of ICT and suggestions to overcome
these constraints.

MATERIAL AND METHODS

A study was conducted with ex-post-facto research
design to study the constraints faced by the Agricultural
Officers in ICT utilization. The Andhra Pradesh state was
chosen as the locale of the study, since the researcher
belongs to the state and was familiar with the local
conditions as well as organizational set up in the State
Department of Agriculture. All the three regions in the
newly formed state of Andhra Pradesh viz., Rayalaseema,
Coastal Andhra and North Coastal region were included
in the sutdy. One district from each region was selected
by simple random sampling procedure. The names of the
selected districts were Ananthapur from Rayalaseema
region, Nellore from Coastal region and Srikakulam from
North Coastal region. From each of the selected district,
40 Agricultural Officers were selected as respondents by
following simple random sampling procedure. The sample
constituted to a total of 120 respondents.



Utilization of ICTs by Agricultural Officers

‘Constraint’ was operationalized as the
unsatisfactory situations with respect to extent of
Information Communication Technology (ICT) utilization
as perceived by the ‘Agricultural Officers’. A set of ten
important constraints were identified in consultation with
‘Agricultural Officers’ and also experts in the field of
ICT. They were measured on 3 point continuum i.e. ‘major
reason’, ‘minor reason’ and ‘not a reason’ by giving scores
2, 1 and 0 respectively. ‘Suggestion’ was operationally
defined as the requirements expressed by the ‘Agricultural
Officers’ in order to fulfill their extent of Information
Communication Technology (ICT) utilization needs.
Information from respondents was sought through an open
ended questionnaire.

RESULTS AND DISCUSSION

It is evident from the Table 1 that ‘Lack of expertise
and skills in using ICT’, ‘Poor/ limited internet speed’,
‘High cost of ICT equipment’, ‘Limited budget for
purchase of ICT equipment’ and ‘Lack of ICT facility at
office’ were the important constraints faced by the
Agricultural Officers with 84.58, 81.67, 79.58, 76.25 and
74.58 per cent and ranked from first to fifth respectively.
Further analysis of table clearly reveals that both ‘Lack
of personal ICT equipment / tools’ and ‘Lack of ICT
technicians and professionals in the vicinity’, ‘Poor
annual maintenance of the ICT equipment’,
‘Overburdened allied activities’ and ‘Limited power

supply’ was regarded as the least important constraints
faced by the Agricultural Officers with 73.75, 73.75,
73.33, 68.33 and 58.33 per cent and ranked from sixth to
tenth rank respectively. These results are in line with
findings of Agwu et al. (2008), Amar et al. (2011),
Aromolaran et al. (2016), Cynthia and Nwabugwu (2016),
Omotesho et al. (2012), Shirke and Rahool (2013), Umar
etal. (2015).

It is evident from the Table 2 that ‘Periodical training
programmes on application of ICTs is one of the major
suggestions given by the respondents and it was ranked
first with 91.46 per cent. ‘Creating awareness on
importance of different ICT tools and programmes’,
‘Uninterrupted high speed internet with high quality broad
band facility’, ‘Establishing WIFI in all the agricultural
offices’ and ‘engaging an ICT professional / technician
on permanent basis’ are the important suggestions given
by the Agricultural Officers with 88.23, 87.41, 80.52,
80.16 per cent and ranked from second to fifth
respectively. ‘Proper mechanism for annual maintenance
of ICTs’, ‘Uninterrupted power supply in the agricultural
offices’, ‘Hands -on training through coaching and
counseling’, ‘Allocation of enough budget to buy latest
ICT tools and programmes’, ‘Regular updating of recent
advances in ICT’ and ‘special budget for capacity building
for the Agricultural Officers’ with 74.28, 72.89, 69.05,
64.21, 60.02 and 58.61 per cent and ranked from sixth to

Table 1. Constraints faced by the ‘Agricultural Officers’ in utilization of ICTs

S. No. Constraints in ICT utilization Weighted sum  Per cent Rank
1. Lack of expertise and skills in using ICT 203 84.58 I
2. Poor/ limited internet speed 196 81.67 I
3. High cost of ICT equipment 191 79.58 I
4. Limited budget for purchase of ICT equipment 183 76.25 v
5. Lack of ICT facility at office 179 74.58 A%
6. Lack of personal ICT equipment / tools 177 73.75 VI
7. Lack of ICT technicians and professionals in the vicinity 177 73.75 VI
8. Poor annual maintenance of the ICT equipment 176 73.33 VIII
9. Overburdened allied activities 164 68.33 IX
10. Limited power supply 140 58.33 X
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Table 2. Suggestions given by the ‘Agricultural Officers’

S. No Suggestions Percentage Rank
1. Periodical training programmes on application of ICTs 91.46 I
2. Creating awareness on importance of different ICT tools and programmes 88.23 I
3. Uninterrupted high speed internet with high quality broad band facility 87.41 I
4. Establishing WIFI in all the agricultural offices 80.52 v
5. Engaging an ICT professional/ technician on permanent basis 80.16 v
6. Proper mechanism for annual maintenance of ICTs 74.28 VI
7. Uninterrupted power supply in the agricultural offices 72.89 VII
8. Hands- on training through coaching and counselling 69.05 Vil
9. Allocation of enough budget to buy latest ICT tools and programmes 64.21 IX
10.  Regular updating of recent advances in ICT 60.02 X
11.  Special budget for capacity building for the agricultural officers 58.61 XI

eleventh respectively. These results are in line with
findings of Aboh (2008), Salau and Saingbe (2008),
Omotesho et al. (2012), Ezeh (2013), Khamoushi and
Gupta (2014).

CONCLUSION

Organizing need based training programmes and
access to different ICT tools were the major
recommendations derived out of the present research
study. Hence the policy makers have to design appropriate
strategies keeping in view of the results of the study.
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ABSTRACT
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A field experiment was conducted during rabi, 2016-17 on sandy loam soils of college farm, Agricultural College, Mahanandi
to study the effect of foliar sprays of secondary nutrients and zinc nutrition on growth, yield attributes and yield of blackgram.
The experiment comprised of eight treatments viz., control (T;), RDF (20-50-0 kg N-P,0s-K,0 ha'!) (T,), RDF + foliar applica-
tion of one per cent CaNO;s (T3), RDF + foliar application of one per cent MgNOs (T4), RDF + foliar application of one per cent
Sulphur (Ts), RDF + foliar application of one per cent each of CaNO; MgNO; and Sulphur (Ts), RDF + foliar application of
ZnSO4 @ 0.2 per cent (T;), Te + foliar application of ZnSO4 @ 0.2 per cent (Ts). The results revealed that all the growth
parameters, yield attributes and yield were significantly higher with the foliar spray of secondary nutrients (Ca, Mg and Sulphur)
and zinc at 25 and 45 DAS along with recommended dose of fertilizers (Ts).

KEYWORDS: Secondary nutrients, zinc, growth parameters, yield and blackgram.

INTRODUCTION

Pulses are integral part of human diet providing a
major source of dietary protein. Blackgram is one among
these food legumes which is well suited under intensive
cropping systems due to its short duration. In India,
blackgram is cultivated in an area of 2.346 M ha with a
production of 1.959 M t.

In Andhra Pradesh, it occupies an area of 0.315 M
ha producing 0.298 M t. The average productivity of
blackgram in Andhra Pradesh (946 kg ha') is high as
compared to India’s productivity (604 kg ha'!) (Indiastat,
2015), Being leguminous crops pulses were ignored in
the aspect of nutrient management which is of great
concern.

Blackgram as a pulse specially need more amounts
of Ca, Mg and S. The supplementation of these essential
nutrients through soil application is a common practice.
But soil applied nutrients may or may not be available to
plants due to several soil physico-chemical reactions and
the entire fertilizer is not utilized by the crop within the
season especially relating to their short duration. The
excess fertilizers not only increase the cost of cultivation
but also pollute the dynamic soil system. Hence, supplying
these small amounts through foliage improves the quality

*Corresponding author, E-mail: ejeevanalakshmi@gmail.com
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of produce by reaching the site of food synthesis directly
and preserving the crop yields with low environmental
impact.

MATERIAL AND METHODS

A field experiment was conducted during rabi, 2016-
17 on sandy loam soils of college farm, Agricultural
College, Mahanandi, Andhra Pradesh. The soil was
neutral in reaction, high in phosphorus, potassium and
sulphur, medium in calcium, low in magnesium and nearly
medium in zinc. The experiment comprised of eight
treatments Viz., control (T;), RDF (20-50-0 kg N-P,Os-
K,0 ha'') (T,), RDF + foliar application of one per cent
CaNOs (T;), RDF + foliar application of one per cent
MgNOs (Ts), RDF + foliar application of one per cent
sulphur (Ts), RDF + foliar application of one per cent
each of CaNOs; MgNOs and sulphur (Ts), RDF + foliar
application of ZnSO4 @ 0.2 per cent (T;), Ts + foliar
application of ZnSO4 @ 0.2 per cent (Ts). The test variety
was TBG-104. The trail was laid out in RBD replicated
thrice. The foliar spray of nutrients was carried out at 25
and 45 DAS @ 500 1 ha'!. Five plants in each plot were
marked separately for non destructive sampling and
destructive samples were drawn from the gross plot
leaving the extreme border row. Statistical significance
was tested by ‘F’ value at 5 per cent level of probability



Effect of secondary nutrients and zinc on growth and yield of blackgram

Table 1. Growth parameters of blackgram as influenced by secondary nutrients and zinc nutrition

Treatments Plalzzllllle)ight Liigi;ea lg:z’drfll::i?;
(kg ha™)
T, : Control 25.19 0.38 1646
T, : Recommended dose of fertilizers (RDF) 27.55 0.41 1919
Ts : RDF + Foliar application of 1 % CaNOs 29.45 0.66 2735
T4 : RDF + Foliar application of 1 % MgNO; 30.45 0.70 2788
Ts : RDF + Foliar application of 1 % Sulphur 28.19 0.53 2307
Ts : RDF + Foliar application of 1 % each of CaNOj3, 31.71 0.85 2948
MgNOs3 and Sulphur

T7 : RDF + Foliar application of ZnSO4 @ 0.2% 27.88 0.46 2085
Ts : Te + Foliar application of ZnSO4 @ 0.2% 32.21 0.93 3104
SEm=+ 0.50 0.03 78

CD (P=0.05) 1.51 0.09 236

Table 2. Yield attributes of blackgram as influenced by secondary nutrients and zinc nutrition

Treatments Number of Number of 1000 — seed

pods plant™ seeds pod™! weight (g)
T: : Control 8.1 4.7 41.30
T, : Recommended dose of fertilizers (RDF) 9.7 5.0 41.62
T3 : RDF + Foliar application of 1 % CaNO; 12.4 5.8 42.73
T4 : RDF + Foliar application of 1 % MgNO; 13.9 5.9 42.69
Ts : RDF + Foliar application of 1 % Sulphur 11.8 54 43.39
Ts : RDF + Foliar application of 1 % each of CaNOs, 14.2 6.2 44.14

MgNOs3 and Sulphur

T7 : RDF + Foliar application of ZnSO4 @ 0.2% 10.1 5.2 42.12
Tg : Te + Foliar application of ZnSO4 @ 0.2% 14.7 6.4 44.82
SEm=+ 0.51 0.13 0.39
CD (P=0.05) 1.56 0.39 1.19
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Table 3. Seed yield (kg ha'), haulm yield (kg ha') and harvest index (%) of blackgram as influenced by

secondary nutrients and zinc nutrition

Treatments Seed yield Haulm yield Harvest index
(kg ha™) (kg ha™) (%)
T, : Control 508 1210 28.70
T, : Recommended dose of fertilizers (RDF) 639 1336 32.22
T3 : RDF + Foliar application of 1 % CaNOs 1019 1776 36.45
T4 : RDF + Foliar application of 1 % MgNO; 1089 1798 37.70
Ts : RDF + Foliar application of 1 % Sulphur 894 1492 37.44
Ts : RDF + Foliar application of 1 % each of CaNOs3, 1187 1906 38.36
MgNOs; and Sulphur
T; : RDF + Foliar application of ZnSO4 @ 0.2% 782 1377 36.01
Tg : T+ Foliar application of ZnSOs @ 0.2% 1284 2025 38.76
SEm=+ 48 52 1.76
CD (P=0.05) 146 159 5.34

and wherever the ‘F’ value was found significant, critical
difference was worked out and the values were furnished.

RESULTS AND DISCUSSION
Growth parameters

The results of the investigation revealed that, the
growth parameters (plant height, leaf area and dry matter
production) of blackgram were significantly influenced
by foliar application of secondary nutrients and zinc
(Table 1.). The highest values of growth parameters were
recorded with T + foliar application ZnSOs @ 0.2 per
cent (Ts) treatment, however it was comparable with RDF
+ foliar application of one per cent each of CaNOs;,
MgNOs; and sulphur (Ts) treatment. The treatment control
(T,) recorded significantly lowest values of plant height
and dry matter production over the rest of the treatments
tried during the experimentation.

With regard to individual foliar sprays of secondary
nutrients and zinc, RDF + foliar application of one per
cent MgNO; (T4) treatment recorded higher growth
parameters and was at par with RDF + foliar application
of one per cent CaNOs (T5) treatment. While, RDF + foliar
application of one per cent sulphur (Ts) was comparable
with RDF + foliar application ZnSO, @ 0.2 per cent (T)
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treatment which in turn was on par with RDF (T,) for all
the growth parameters recorded.

The combined spray of nutrients i.e. T + foliar
application of ZnSO,s @ 0.2 per cent (Ts) treatment
recorded highest growth parameters and this might be
due to the balanced supply of the nutrients which
promoted the plant growth processes. In addition to
secondary nutrients zinc might have played an important
role in the production of IAA and there by increased the
growth characters. The increments in the growth traits
through magnesium foliar application might be due to its
role in the synthesis of metabolic products and activation
of many enzymes which in turn affect the plant growth.
Similar results of increase in the growth parameters with
foliar application of magnesium and calcium were reported
by Rady and Osman (2010) and Deotale et al. (2015).

Yield attributes and yield

Yield attributes (number of pods plant™!, seeds pod-!
and 1000 seed weight) and yield were highest with the
application of T4 + foliar application ZnSO4 @ 0.2 per
cent (Ts) treatment which was at par with RDF + foliar
application of one per cent each of CaNOs; MgNO; and
sulphur (Ts) (Table 2 and 3). Regarding harvest index all
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the foliar spray treatments except control (T,) and RDF
(T,) were on par with each other.

Among the individual foliar sprays of secondary
nutrients and zinc, RDF + foliar application of one per
cent MgNOs (T,) treatment achieved higher values of
yield attributes and yield which was comparable with +
foliar application of one per cent CaNO; (T5) treatment
However, 1000-seed weight was higher with RDF + foliar
application of one per cent sulphur (Ts) treatment. RDF
+ foliar application ZnSO4 @ 0.2 per cent (T;) treatment
recorded non significant increase over RDF (T,) with
regard to all the yield attributes and yield.

Higher yield attributes and yield were noticed with
the combined foliar spray of secondary nutrients and zinc
which might be attributed due to added advantage of zinc
to secondary nutrients leading to optimum availability of
nutrients for luxurious crop growth and efficient
partitioning of assimilates from source to sink (Prasanna
et al., 2013). Choudhary et al. (2014) found higher seed
yield with foliar spray of S and Zn, while Veerabhadrappa
and Yeledhalli (2005) with Ca and S. Among the
individual secondary nutrient foliar sprays, MgNOs foliar
spray found to be promising in obtaining the higher
number of pods plant! which correlates strongest to the
yield and this might be due to enhanced chlorophyll
concentration and photosynthetic rate supplying
assimilates to developing pods (Neuhaus et al., 2014).
Foliar application of sulphur had profound influence on
the 1000 seed weight as sulphur being a part of amino
acids it might have activated the enzymes and seed
formation. These results were also supported by Sarkar
and Pal (2006) and Gokila et al. (2015).
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A lab experiment was conducted during 2017 at Insectary, Department of Entomology, S.V. Agricultural College, Tirupati
to study the biology of Cryptolaemus montrouzieri on different life stages of papaya mealybug, Paracoccus marginatus. The
results revealed that the developmental period of C. montrouzieri was significantly maximum (40.80 days) when reared on
ovisacs of papaya mealybug followed by on 1* instar nymph (36.20 days), 2™ instar nymph (33.80) and was minimum when fed

on 3" instar nymphs (28.20 days) of papaya mealybug.

KEYWORDS: Cryptolaemus montrouzieri, Paracoccus marginatus, total developmental period.

INTRODUCTION

Papaya is infested by several insect pests of which
mealybug cause major losses to the yield. The papaya
mealybug Paracoccus marginatus Williams and Granara
de Willink 1992 (Hemiptera: Pseudococcidae), is a
notorious pest of papaya. It is a highly polyphagous pest
of 133 plant species belonging to 48 families (Sakthivel
etal., 2012).

In India, occurrence of the pest had been reported
first from Coimbatore area of Tamil Nadu in 2008 on
papaya (Muniappan et al., 2008) and later in Kerala
(Krishnakumar and Rajan, 2009; Lyla and Philip,2010),
Karnataka, Andhra Pradesh, Maharashtra, Tripura and
Odisha. Papaya mealybug infestation causes clusters of
cotton — like masses of the insect on the aboveground
portion of plants. The mealybug sucks plant sap by
inserting its stylets into the epidermis of the leaf, stem
and fruit. While, feeding on the plant fluid, it injects its
toxic saliva into the host which ultimately leads to the
death of the plant.

The mealybug is called as “hard to kill pest of fruit
crops” (Lower, 1968). However, there are several reasons
which may account for this fact. So far, various pesticides
have been attempted for the management of mealybug
either singly or in combinations but did not give desired
control of the pest. The reason is that only those sheltering
in the crevices of the bark escape and re-establish their
population quickly (Manjunath, 1985). The most

*Corresponding author, E-mail: addankimaneesha@gmail.com
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important factors are their habitat and the waxy coating
present on the body. The waxy coating present on their
body limits the efficiency of insecticides. This condition
limits the use of insecticides for management of
mealybug. The effective and safer method to manage this
pest is said to be the biological control (Rao and David,
1958).

Among the predators of mealybugs, the Australian
lady beetle, Cryptolaemus montrouzieri Mulsant
(Coleoptera: Coccinellidae) has been reported to be a
general predator of mealybugs at all stages of its
development. Both the stages of the predator i.e., grub
and adult are voracious feeder on all the stages of
mealybug. It is commonly referred as mealybug destroyer.
It has been employed as the possible solution for
combating the menace of the pest around the world.

The biological suppression of mealybugs through
this potent predator in India was well documented (Rao
et al., 1971; Babu and Azam, 1989). In other countries,
C. montrouzieri had proved effective as it is evident from
the study of Smith and Armitage (1920) who was
succeeded in keeping the destructive mealybugs in
California by large scale multiplication of beetles. The
predator has played a major role in the control of different
sucking pests especially mealybugs (Mani and
Krishnamoorthy, 2008; Shylaja etal. 2011). Keeping this
in view, biology of C. montrouzieri on different life stages
of P. marginatus was studied under laboratory.
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MATERIAL AND METHODS

Multiplication of prey

The papaya mealybug (PMB), Paracoccus
marginatus was used as prey throughout the study period.
Mass multiplication of papaya mealybug, Paracoccus
marginatus was done on potato sprouts under laboratory
conditions at 25 + 2 °C and 75 + 2 per cent RH.

Potatoes were used as an alternate food source for
rearing of mealybugs (Serrano and Laponite, 2002). Seed
potatoes with eyes were brought from local market, washed
and disinfected in 5 per cent sodium hypochlorite solution.
After cleaning, the potatoes were treated with gibberellic
acid 100 ppm solution for half an hour and placed under
dark condition in wet gunny bags for four to five days to
induce sprouting. Later, these sprouted potatoes were
transferred to rearing cages for inoculation of mealybug.
P. marginatus colonies were collected from the infested
papaya plants from surroundings of Tirupati. The colonies
were transferred on to the sprouted potatoes using camel
hair brush or entire infested leaves were placed over the
sprouted potatoes for two to three days. The sprouted
potatoes became fully infested within 20-30 days.

Multiplication of predator

Initial culture of C. montrouzieri was obtained from
National Institute of Plant Health Management (NIPHM),
Hyderabad and reared in laboratory on mealybug, P.
marginatus. Freshly emerged adults of C. montrouzieri
were released and maintained on the sprouted potatoes
infested with P. marginatus in the same rearing cages.
Freshly laid eggs and grubs were gently removed with
the help of camel hair brush and used for further studies
and multiplication.

Biology including egg period, duration of different
instars, total grub period, pre- pupal and pupal period,
total developmental period was studied in Completely
Randomized Design with four treatments and replicated
five times.

RESULTS AND DISCUSSION

In the present findings, it was observed that the mean
incubation period, duration of I, II, IIl and IV instars,
total grub period, pre-pupal period, pupal period and total
developmental period of C. montrouzieri when fed on
ovisacs of P. marginatus was 6.20 = 0.20, 4.40 + 0.51,
5.40 £0.24, 6.60 + 0.40, 7.60 + 0.24, 24.00 + 0.70, 2.20

+0.20, 8.40 = 0.24 and 40.80 & 0.86 days, respectively.
The mean incubation period, duration of I, I, III and IV
instars, total grub period, pre-pupal period, pupal period
and total developmental period of C. montrouzieri when
fed on I instar nymphs of P. marginatus was 5.20 + 0.20,
3.60 £0.24, 4.80 £ 0.20, 5.40 + 0.24, 6.40 + 0.40, 20.20
+0.73, 2.60 = 0.24, 8.20 + 0.37 and 36.20 + 1.24 days
(Table 1), respectively. The mean incubation period,
duration of I, II, IIT and IV instars, total grub period, pre-
pupal period, pupal period and total developmental period
of C. montrouzieri when fed on II instar nymphs of
P. marginatus was 4.80 = 0.37, 3.20 + 0.20, 3.80 + 0.20,
5.60 +0.24, 5.80 = 0.20, 18.40 + 0.51, 2.80 = 0.20, 7.80
+0.37 and 33.80 = 0.51 days (Table 1), respectively. The
mean incubation period, duration of I, I, Il and I'V instars,
total grub period, pre-pupal period, pupal period and total
developmental period of C. montrouzieri when fed on 111
instar nymphs of P. marginatus was 2.80+0.37,3.60+ 0.24,
3.40+£0.24,4.40 £ 0.24,4.20 £ 0.20, 14.80 + 0.86, 2.40 &
0.24,7.40+0.24 and 28.20 + 0.86 days (Table 1), respectively.

In the present investigation, minimum total
developmental period of C. montrouzieri was observed
when fed on III instar nymphs of P. marginatus while,
the maximum total developmental period was on ovisacs
of papaya mealybug (Table .1).

The results of the present study are in close
agreement with Gore et al. (2013) who reported that a
significantly minimum duration to the extent of 17.82
days was required by Cryptolaemus montrouzieri to
complete the entire grub period when fed on second instar
nymphs of Phenacoccus solenopsis, while, maximum was
on when fed with eggs of P. solenopsis. Also, Deokar et
al. (2013) reported that the maximum total developmental
period of C. montrouzieri was 51.6 days on eggs of
Maconellicoccus hirsustus. While, it was found to be
41.18 and 38.92 days when reared on I and II instar
nymphs of M. hirsutus, respectively.
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ABSTRACT
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A field experiment was conducted during summer, 2017 at agricultural college farm, Tirupati to study the effect of organic
manures and organic sprays on the productivity and economics of summer greengram. The results revealed that poultry manure
recorded highest seed and haulm yield of summer greengram. compared to remaining treatments. Among the organic sprays
panchagavya spray resulted higher seed and haulm yield of greengram. Higher gross and net returns and B:C ratio were realized
with poultry manure and panchagavya spray compared to control.

KEYWORDS: Organic manure, economics, panchagavya, seed yield.

India grows nearly 23.55 m hectares of pulses with
an annual production of 17.15 m tones and an average
productivity of 728 kg ha-'. In Andhra Pradesh, it is
cultivated in 1.04 m hectares with a production of 0.95 m
tonnes and with a productivity of 911 kg ha"! (Indiastat,
2015). Every 100 g of edible portion of greengram seed
contains 75 mg calcium, 4.5 mg phosphorus, 24.5 g
protein and 348 kilo calories of energy. Thus, increase in
production of this crop can meet the expectations of the
food policy makers and nutrition planners (Kramany et
al., 2001).

In general both under rainfed and irrigated
conditions, crops are grown during Kharif to utilize the
rainfall and in rabi to use residual moisture, leaving
summer fallow, where the fields would remain fallow for
3 to 4 months from February to April. Looking into the
lurking opportunity, summer greengram can be introduced
into the cropping system to meet the demand of pulses.

Summer greengram can be introduced into the
cropping system as it takes only 60 to 65 days to maturity,
so the extra short duration varieties fit in very well within
the available sowing window. It is grown solely on the
available residual moisture and with the involvement of
least farm inputs. Summer greengram has fast growing
habit without much agronomic care and management,
weed problems are also well taken care of, mainly on
account of its smothering growth habit and ground
covering ability well within two to three weeks from the
time of sowing.

Heavy use of chemicals in agriculture has weakened
the ecological base in addition to degrading the soil, water
resources and quality of the food. At this juncture, a keen
awareness has sprung on the adoption of ‘Organic
Farming’ as a remedy to cure the ills of modern chemical
agriculture. Organic farming is gaining importance in
recent years as it sustains crop production as well as
environment.

Greengram is highly responsive to nutrients. Nutrient
application is essentially required to improve growth and
yield of greengram. FYM, vermicompost and poultry
manure not only increase organic carbon status of the
soils but also increase the soil water holding capacity,
flocculation of soil and availability of all micro and macro
nutrients, thus improve the soil and crop production. It
also enhances the activity of microorganism in soils which
further enhance solubility of nutrients and their
consequent availability (Chhonkar, 2002). Panchayagavya
and jeevamrutha which are organic, has a potential to
play the role in promoting growth and providing immunity
in plant system. The use of panchagavya and jeevamrutha
not only provides the nutrients but also hydrates the leaf
cells, improves the chlorophyll content thus increase the
photosynthetic activity. As they contain nutrients, growth
promoting hormones and naturally occuring, beneficial,
effective micro-organisms predominantly, lactic acid
bacteria, yeast, actinomycetes, photosynthetic bacteria
and certain fungi besides beneficial and proven fertilizers
such as Azotobacter, Azospirillum and phospho bacterium

*Corresponding author, E-mail: bhargavireddykoturi@gmail.com
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Table 1. Seed yield and haulm yield (kg ha') of greengram as influenced by different organic manures and

organic sprays

Treatments Seed yield Haulm yield
Organic manures

M, 444 1023
M, 642 1635
M; 670 1816
My 726 1852
SEm+ 8.9 27.5
CD (P=0.05) 31 95
Organic sprays

Si 529 1482
Sz 672 1642
S3 660 1620
SEm+ 5.6 17.4
CD (P=0.05) 17 52
Interaction

SatM

SEm+ 15.5 47.6
CD (P=0.05) N.S N.S
M atS

SEm+ 12.9 39.6
CD (P=0.05) N.S N.S

which have the beneficial effect especially in improving
soil health, growth and yield of crops.

MATERIAL AND METHODS

The field experiment was conducted during summer
season of 2017 at S.V.Agricultural College Farm, Tirupati.
The experimental soil was sandy loam in texture, neutral
in reaction (pH 6.8), low in organic carbon (0.38 per cent)
and available nitrogen (150 kg ha''), medium in available
phosphorus (12 kg ha'') and high in available potassium
(161 kg ha').

The experiment was laid out in split plot design with
three replications. The main plot consisted of four
treatments of organic manures viz., Control (M;), Farm
yard manure (M;), Vermicompost (M) and Poultry
manure (Ms) and sub plots consisted three treatments of
organic sprays Viz., Control (S;), Panchagavya (S.) and
Jeevamrutha (S;).

The scheduled organic manures were thoroughly
incorporated in to the soil 15 days prior to sowing of crop.
Panchagavya is prepared one month before application
and jeevamrutha is prepared 2-5 days before application
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Table 2. Gross returns, net returns (ha') and B:C ratio of greengram as influenced by different organic

manures and organic sprays

Treatments

Gross returns

Net returns B : C ratio

Organic manures

M,

SEm+

CD (P=0.05)
Organic sprays
Si

Sz

Ss

SEm+

CD (P=0.05)
Interaction
SatM
SEm+

CD (P=0.05)
M at S
SEm+

CD (P=0.05)

27,683 12,440 1.79
40,343 19,989 1.99
42,016 10,824 1.30
45,429 27,936 2.56
577.7 411.4 0.044
1,994 1420 0.15
33,235 14,173 1.80
41,962 19,831 1.99
41,406 19,389 1.94
353.7 302.7 0.031
1,060 907 0.09
1000.7 712.7 0.077
2,281 1,927 0.20
817.0 643.2 0.068
2,634 2,047 0.21

and sprayed 10 days after sowing to 10 days before
harvest.

RESULTS AND DISCUSSION

The higher seed yield (726 kg ha'') was recorded
with the poultry manure, which was higher than remaining
treatments (Table 1) The next best treatment was
vermicompost which was however comparable with farm
yard manure but significantly higher than the control
and regarding the haulm yield highest was produced with
poultry manure which was however, comparable with
vermicompost. The next best treatment was farm yard
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manure. The lowest haulm yield was recorded with
control. Higher seed yield and haulm yield might be
accounted to the increased supply of almost all plant
essential nutrients by translocation of photosynthates
accumulated under the influence of the source of organic
nutrients. Further, the translocation and accumulation of
photosynthates in the economic sinks thus increased yield
attributes, chlorophyll content and nitrate reductase
activity resulted in increased grain yield. The same was
obvious through the findings of Yadav et al. (2007), Rao
et al. (2013) and Singh et al. (2015)
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As regards the organic sprays, highest seed and
haulm yield was recorded with panchagavya, which was
at par with jeevamrutha with no significant difference
between them, lowest seed and haulm yield was recorded
with control. Higher seed yield and haulm yield might be
due to IAA and GA present in panchagavya when foliar
sprays were done could have created stimuli in the plant
system which in turn increased the production of growth
regulators in cell system and the action of growth
regulators in plant system stimulated the necessary growth
and development coupled with better translocation and
accumulation of photosynthates from source to sink
increased the grain yield. Similar results were obtained
by Somasundaram et al. (2007), Swaminathan et al.
(2007), Chaudhari et al. (2013) and Yadav and Tripathi
(2013).

The higher gross returns were obtained with the
poultry manure tried, which was superior to all other
treatments. The next best treatment was vermicompost,
which was however comparable with farm yard manure.
Control resulted in the lowest gross returns. Poultry
manure produced the highest net returns and B : C ratio
which was significantly superior to all other treatments.
This was followed by farm yard manure and the next best
treatment was control. The lowest net returns and B : C
ratio was observed with vermicompost. Highest gross
returns might be because of better nutrition to the crop
due to steady application of organic sprays resulting in
higher grain and haulm yield. Similar findings were
reported by Yadav and Tripathi (2013) and Rao et al.
(2013).

With regard to the organic sprays, the higher gross
returns, net returns and B:C ratio were recorded with
panchagavya, which was at par with jeevamruta. Lowest
gross returns were obtained with control. Higher gross
returns might be because of better nutrition to the crop
due to steady application of organic (Table .2) sprays
resulting in higher grain and haulm yield. Similar findings
were reported by Yadav and Tripathi (2013) and Rao et
al. (2013).

Hence it can be concluded the higher productivity
and economics of summer greengram can be realized with
the application of poultry manure and panchagavya is
more suitable for southern Agro-climatic zone of A.P.
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ABSTRACT
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Correlation and path co-efficient analysis were carried out for pod yield and its contributing characters in 168 germplasm
lines and five checks of groundnut. Correlation studies indicated that pod yield per plant was significantly and positively associ-
ated with harvest index, 100 seed weight, kernel yield per plant, number of mature pods per plant, total number of pods per plant,
shelling percentage and number of pegs per plant. Path analysis revealed that kernel yield per plant under organic management
and kernel yield per plant and total number of pods per plant under inorganic fertilizer management recorded high positive direct
effect on pod yield per plant. Hence, it would be rewarding to give due importance on the selection of these traits for rapid

improvement in pod yield of groundnut.

KEYWORDS: Correlation, path analysis, groundnut.

INTRODUCTION

Groundnut (Arachis hypogaea L.) (2n = 40), highly
self-pollinated legume crop grown in tropical and sub-
tropical regions of the world, is a good source of oil and
protein. It is a segmental allotetraploid, belongs to family
Fabaceae and is the major oilseed crop in India and in
Andhra Pradesh. Green revolution is one of the reason
for increased use of chemical fertilizers and pesticides
resulting in several harmful effects which affected the
environment. Of late, organic farming is being advocated to
overcome these harmful effects of inorganic management.
But the major constraint for organic farming is the lack
of suitable varieties specifically bred to get higher
productivity and better quality (Dawson et al., 2011).

In several cases varieties that perform well in organic
systems have different yield ranking under inorganic
fertilizer management. Hence it would be a challenge for
the breeding sector to develop cultivars especially for
organic condition. In organic agriculture, the immediate
need is to make available greater quantity of organically
produced seed. Hence there is essential need to encourage
breeding programmes, designed in concert with organic
management.

Correlation in combination with path analysis
provides an opportunity to study the degree and direction
of association of yield with its component characters.

*Corresponding author, E-mail: aparna910papana@gmail.com
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Thus, it helps in establishing suitable selection criteria
for improving the yield in the target environments. Hence
the present study was carried out to obtain information
on the magnitude of relationship of individual yield
components on yield, interrelationships among
themselves and to measure their relative importance.

MATERIAL AND METHODS

The material for the present study comprised of 168
germplasm lines and five checks of groundnut evaluated
in two separate field experiments (organic and inorganic)
using Augumented design II, during kharif, 2016 at
dryland farm of S.V. Agricultural college, Tirupathi.
Under each management practice whole plot is divided
into six blocks. In each block 28 germplasm lines along
with five checks were sown. In each management practice
every germplasm line was sown in single row of 2 m
length with a spacing of 30 cm between the rows and 10
cm between the plants within the row. In organic
management practice, FYM @ 5 t ha! at the time of field
preparation was applied. Seed treatment was done with
beejamrutha before one day of sowing. Jeevamrutha was
applied at 15 days interval and panchagavya was applied
on 25th and 35th day after sowing and also whenever
pest incidence occurred.

In inorganic fertilizer management practice,
recommended dose of chemical fertilizers @ 20 kg N,
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40 kg P,Os and 40 kg K,O per hectare in the form of
urea, single super phosphate and murate of potash were
broadcasted before sowing. Seed treatment was done with
bavistin @ 3 g kg'of seed For the control of insect pests
chlorofenopyr @ 2 ml I was used. Except disease and
such as pest control measures, cultural practices such as
weeding, gypsum (@ 500 kg ha') application and
irrigation were followed in common for both management
practices to maintain good crop growth.

Observations were recorded on five randomly
selected plants in each germplasm line for 14 traits viz.,
days to 50 per cent flowering, days to maturity, plant
height (cm), number of primary branches per plant,
number of pegs per plant, number of mature pods per
plant, number of immature pods per plant, total number
of pods per plant, 100 seed weight (g), shelling percent
(%), sound mature kernel percentage (%), harvest index
(%), kernel yield per plant (g) and pod yield per plant
(g). The simple correlation coefficients were calculated
using the method given by Panse and Sukhatme (1985)
and path coefficient analysis as suggested by Dewey and
Lu, (1959).

RESULTS AND DISCUSSION

The analysis of variance in respect of 14 characters
recorded significant differences among the entries for all
the characters under both organic and inorganic fertilizer
managements except for number of primary branches per
plant, shelling percentage and harvest index which were
non-significant under organic fertilizer management and
significant under inorganic fertilizer management
indicating the presence of considerable amounts of genetic
variation for different traits in the experimental material.
The data on all the fourteen characters was subjected to
statistical analysis. Simple correlation coefficients
between pod yield and its components under both organic
and inorganic fertilizer managements were presented in
Table 1 and 2.

Under organic fertilizer management practice pod
yield per plant showed highly significant and positive
correlation with kernel yield per plant (r = 0.963*%*)
followed by number of mature pods per plant (r =
0.832*%*), total number of pods per plant (r = 0.828**),
harvest index (r = 0.604**), 100 seed weight (r =
0.485%*%*), days to maturity (r = 0.447**), number of pegs
per plant (r = 0.464%%), days to 50% flowering (r =
0.276**) and shelling percentage (r = 0.340**). These
results indicate that increase in these traits leads to
increase in pod yield.

Under inorganic fertilizer management pod yield per
plant exhibited highly significant and positive relationship
with kernel yield per plant (r = 0.955%%*), total number of
pods per plant (r = 0.796**), number of mature pods per
plant (r=0.794**), harvest index (r = 0.692**), 100 seed
weight (r=0.545**), number of pegs per plant (r=0.446**),
shelling percentage (r = 0.277*%*), number of immature
pods per plant (r = 0.265*%), plant height (r = 0.244**)
and number of primary branches per plant (r= 0.162%)
indicating that increase in these traits would result in
increase in the pod yield.

Results of significant and positive association of pod
yield per plant with harvest index, total number of pods
per plant and 100 seed weight was reported by Maunde
etal. (2015). Significant and positive correlation of pod
yield per plant with kernel yield per plant and number of
mature pods per plant was registered by Kumar et al.
(2012) and Jain et al. (2016) and for number of primary
branches per plant by Vasanthi et al. (2015). The results
of significant and positive association for number of pegs
per plant, days to 50 per cent flowering and shelling
percentage were in accordance with the reports of
Mahalakshmi et al. (2005), Satish (2014) and Shukla and
Rai (2014) respectively.

Path coefficient analysis of pod yield per plant as
dependent variable and characters with significant
association with pod yield as independent variables was
conducted for organic and inorganic fertilizer
managements and the results were furnished in Table 3
and 4.

Under organic fertilizer management the trait kernel
yield per plant (1.09086) exhibited very high positive
direct effect and shelling percentage recorded high
negative direct effect (-0.29621) on pod yield per plant.
Similar high negative direct effect of shelling percentage
on pod yield per plant was registered by Kumar et al.
(2012) and Rao et al. (2014).

On the other hand 100 seed weight (0.02057),
number of pegs per plant (0.00426), number of mature
pods per plant (0.09194) exhibited negligible positive
direct effects on pod yield per plant. Days to 50 per cent
flowering (-0.00112), days to maturity (-0.02554), total
number of pods per plant (-0.03970) and harvest index
(-0.00817) showed negligible negative direct effects on
pod yield per plant. Negligible negative direct effect of
days to 50 per cent flowering on pod yield per plant was
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reported by Korat et al. (2010) and similar trend for
harvest index by Venkateswarlu et al. (2007) and for days
to maturity by Pavankumar et al. (2014) was reported.

Under inorganic fertilizer management the traits,
total number of pods per plant (1.55957) and kernel yield
per plant (1.06911) showed very high positive direct
effects whereas number of mature pods per plant (-1.40893)
recorded very high negative direct effect on pod yield
per plant. Similar results were also found by Kumar et
al. (2012), Rao et al. (2014) and Jain et al. (2016), who
reported a very high positive direct effect of kernel yield
per plant with pod yield per plant and Patil et al. (2006)
have reported a positive direct effect of total number of
pods per plant with pod yield.

From the result of present investigation, it could be
concluded that kernel yield per plant under organic
management and kernel yield per plant and total number
of pods per plant under inorganic fertilizer management
were major contributing characters for pod yield.
Therefore, these traits should be given due consideration
for indirect selection to improve pod yield to obtain
superior genotypes under target environment.
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ABSTRACT

Date of Acceptance: 09-09-2017

The present investigation comprising of nine parents and 20 cross combinations of pigeonpea (Cajanus cajan (L.) Millsp.)
developed through Line X Tester (5 X 4) crossing programme were evaluated for genetic parameters. High GCV and PCV,
heritability and genetic advance as per cent mean were observed for the characters viz., secondary branches per plant, pods per
plant, harvest index and seed yield per plant both in parents and crosses, indicating these characters are under the control of

additive genetic variance.

KEYWORDS: Pigeonpea, variability, genetic advance and heritability.

INTRODUCTION

Pigeonpea (Cajanus cajan (L.) Millsp.) is an
important leguminous short lived perennial cultivated as
annual crop in semi-arid tropical and subtropical regions
of'the world. It is generally cultivated as a sole crop or as
a inter crop with short duration cereals or legumes as
well as with other crops such as cotton and groundnut.
Across the globe, pigeon pea is cultivated in 6.22 m ha,
with an annual production of 4.74 m tons and productivity
of 762 kg ha'!.

India is the leading producer of pigeonpea in the
world accounting for 3.89 m ha"! area, 2.78 m tons of
production and productivity of 727 kg ha'! (FAO, 2016).
Fallen leaves from the plant provide vital nutrient to the
succedding crop and also enriches soil through symbiotic
nitrogen fixation (Varsheny et al., 2010). India is the world
largest pigeonpea producer accounting for 90 per cent of
the world production. New hybrids varieties have to be
developed to attain high yield potential. For this, basic
information on genetic variability and inheritance of yield
and its component traits are essential to determine the
most efficient breeding approaches.

MATERIAL AND METHODS

The experiment was carried out in Randomized
Block Design with three replications during kharif, 2016
with five lines viz., ICPB-2078, ICPB-2043, ICPB-2047,

ICPB-2048 and ICPB-2092, four testers viz., ICPL-87119,
ICPL-20108, ICPL-20116 and ICPL-20123 and their 20
Fis of pigeonpea obtained by L x T mating design along
with a standard check (Maruthi) at [CRISAT, Hyderabad,
Telangana. Five plants in each plot in each replications
were randomly selected to record the observations for
quantitative traits viz., days to 50 per cent flowering, days
to 75 per cent maturity, plant height, primary branches
per plant, secondary branches per plant, pods per plant,
seeds per pod, hundred seed weight, harvest index, seed
protein and seed yield per plant. Two characters viz., days
to 50 per cent flowering and days to 75 per cent maturity
were computed on plot basis. The mean over replication
of each character was subjected to statistical analysis.
The phenotypic, genotypic coefficient of variation (PCYV,
GCV), heritability in broad sense and expected genetic
advance at 5 per cent selection intensity were computed
by using formulae suggested by Siva Subramanian and
Menon (1973) and Johnson et al. (1955).

RESULTS AND DISCUSSION

PCV and GCV values were high for secondary
branches per plant, pods per plant, harvest index and seed
yield per plant both in parents and crosses. Moderate value
of PCV and GCV was observed for secondary branches
per plant both in parents and crosses. The proportion of
genotypic variance was high indicating the variation
observed is less influenced by environment and more due
to genetic variation. Similar results were observed by

*Corresponding author, E-mail: syamalapulindalamsc@gmail.com
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Table 1. Analysis of variance for yield and yield components in pigeonpea

%
Z
e

Characters

Mean sum of squares

Replication Treatments Error
(df=2) (df = 28) (df =56)
1 Days to 50 per cent flowering 10.25%* 84.06** 1.63
2 Days to 75 per cent maturity 0.65 83.92%* 2.02
3 Plant height (cm) 4.00 696.25%%* 2.59
4 Primary branches per plant 1.70 11.66** 1.51
5 Secondary branches per plant 12.86* 201.34%%* 3.15
6 Number of pods per plant 5.58 55906.25** 14.30
7 Number of seeds per pod 0.07** 0.18%* 0.01
8 100-seed weight (g) 0.03 2.06%** 0.36
9 Harvest index (%) 0.35 312.72%* 1.38
10 Seed protein (%) 0.91 1.58%* 0.61
11 Seed yield per plant (g) 0.80 4890.24** 1.37

* Significant at 0.05; ** Significant at 0.01

Vange and Moses (2009); Kalaimagal et al. (2008) and
Gohil (20006).

The estimates of genotypic coefficient of variation
reflect the total amount of genotypic variation present in
the material studied. However, the proportion of the
genotypic variation, which is transmitted from parents to
the progeny, reflected by heritability. Burton (1952)
suggested that the genetic variation along with heritability
estimates would give a better idea about the expected
efficiency of selection. Thus characters possessing high
GCV along with the high heritability are valuable in
selection programme. In the present study highest
heritability in broad sense with high GCV was recorded
for number of secondary branches per plant, pods per
plant, harvest index and seed yield per plant both in
parents and crosses.

High heritability (more than 60%) was observed for
all the characters except hundred seed weight and seed
protein both in parents and crosses (Table 2). Similar
results have been reported by Patel et al. (1998); Bhadru
(2008) and Pansuriya et al. (1998) for pods per plant,
seed yield per plant, primary branches per plant, plant
height and days to 50 per cent flowering. Genetic advance
is the improvement in the mean of selected families over
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the base population (Lush (1949) and Johnson et al.,
1955). It is also expressed as the shift in gene frequency
towards the superior side on exercising selection pressure.
Genetic advance when expressed as percentage over mean
is called genetic gain. Johnson et al. (1955) suggested
that heritability and genetic advance when calculated
together would prove more useful result predicting the
resultant effect of selection an phenotypic expression.
Without genetic advance, the estimates of heritability
alone will not be of practical value and emphasized the
concurrent use of genetic advance along with heritability.

High heritability in conjunction with high genetic
advance as per cent of mean was observed for seed yield
per plant, pods per plant, secondary branches per plant,
primary branches per plant and harvest index both in
parents and crosses (Table 2) which indicates the
preponderance of additive gene action governing the
inheritance of this character and offers the best possibility
of improvement through simple selection procedures.
These results are in accordance with the findings of Satish
Kumar et al. (2005) and Vange and Moses (2009).
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ABSTRACT
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A field experiment was conducted at the wetland farm of S.V. Agricultural college, Tirupati during rabi, 2016 to study the
efficacy of herbicide mixtures for weed control and yield of groundnut (Arachis hypogeae L.). Two hand weedings at 20 and 40
DAS was found to be effective to control the weeds in groundnut and recorded the lowest weed density and higher weed control
efficiency and pod yield, which was at par with pre-emergence application of pendimethalin @ 1000 g a.i ha! follolwed by one
hand weeding at 20 DAS and post-emergence application of imazethapyr @ 37.5 g a.i ha! + quizalofop-p-ehtyl @ 25 g a.i ha'’.
Among the herbicide mixtures imazethapyr @ 37.5 g a.i ha! and quizalofop-p-ethyl 25 g a.i ha! applied as post-emergence at 2-
4 leaf stage of the weeds is the effective herbicide mixture for broad spectrum weed control as well as to enhance the productivity

of rabi groundnut.

KEYWORDS: Groundnut, herbicide mixtures, pod yield, weed management.

INTRODUCTION

Groundnut (Arachis hypogaea L.) is considered to
be one of the most important food legume and oilseed
crop in India, which is cultivated over an area of 4.7 M
ha, with a production of 7.4 M T and average productivity
of 1552 kg ha'. Weed infestation is one of the major
constraints that limit the productivity of groundnut.
Critical period of crop weed competition ranges between
40 to 60 days after sowing. Though, groundnut is a hardy
crop, but it is highly susceptible to weed preponderance
due to small canopy and slow initial growth. In groundnut,
weeds compete with crop plants for nutrients and remove
30-40 per cent of applied nutrients resulting in significant
yield reduction (Dryden and Krishnamurthy, 1997). In
India, yield losses of groundnut due to weeds range from
24-70 per cent (Jhala et al., 2005). Generally weeds are
controlled by hand weeding, which is very expensive,
laborious in the context of shortage of labours. It is
therefore important to find out suitable herbicides that
will control the weeds economically and safely. Use of
pre- and post-emergence herbicide mixtures offers an
alternative viable option for effective and timely control
of all categories of weeds in groundnut. At present,
farmers are using pendimethalin @ 1000 g ha'! as pre-
emergence and imazethapyr as post-emergence 75 g ha!
for the control of weeds in groundnut, but the choice of

*Corresponding author, E-mail: ramuagro@rediffmail.com

succeeding crops is limited because imazethapyr persists
in soil and plant for longer time with a half life period of
33 months and is not effective against grasses (Sondhia
et al., 2015) Hence, there is a need to evaluate the pre-
and post-emergence herbicide mixtures for obtaining
broad spectrum weed control in rabi groundnut and to
reduce the imazethapyr residue in soil and plant.

MATERIAL AND METHODS

A field experiment was carried out during rabi, 2016
at the wetland farm of S.V. Agricultural college, Tirupati.
The experimental soil was sandy loam in texture, neutral
in reaction (pH 7.7), low in organic carbon (0.38 per cent)
and available nitrogen (158.0 kg ha’'), medium in
available phosphorus (23.4 kg ha'') and available
potassium (211.3 kg ha'!). The experiment was laid out
in a randomized block design with three replications. The
treatments consisted of ten weed management practices
viz., pre-emergence application of pendimethalin 1000 g
a.i ha' (W,), pre-emergence application of pendimethalin
1000 g a.i ha! + one hand weeding at 20 DAS (W), pre-
emergence application of pendimethalin + imazethapyr
(pre-mix) 1000 g a.i ha' (W), post-emergence application
of imazethapyr 75 g a.i ha! (W,), post-emergence
application of imazethapyr + imazamox (pre-mix) 70 g
a.i ha! (Ws), post-emergence application of sodium salt
of aciflurofen + cladinofop propargyl (pre-mix) 75 g a.i
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ha! (W), post-emergence application of imazethapyr 37.5
g a.i ha'' + quizalofop-p-ethyl 25 g ha'! (tank-mix) (W),
post-emergence application of imazethapyr 37.5 g a.i ha-
'+ propaquizafop 25 g ha'! (tank-mix) (Ws), two hand
weedings at 20 and 40 DAS (W,) and unweeded check
(Wi0). The recommended basal dose of nitrogen,
phosphorous and potassium @ 30, 40 and 50 kg ha! and
gypsum @ 500 kg ha' at time of flowering stage was
applied. The test variety of groundnut ‘Dharani’ was used
in the study by adopting spacing of 22.5cm x 10 cm.

RESULTS AND DISCUSSION

The predominant weed species associated with
groundnut are Cyperus rotundus, Digitaria sanguinalis,
Commelina benghalensis, Phyllanthus niruri, Cleome
viscosa, Boerhavia diffusa and Dactyloctenium aegyptium.

Weed density

Among the pre-emergence application of herbicides,
the lowest density of grasses, sedges and broad leaved
weeds as well as total weeds were recorded with pre-
emergence application of pendimethalin + imazethapyr
(premix) @ 1000 g ha' (W3), which was however,
comparable with pre-emergence application of
pendimethalin @ 1000 g ha'! one hand weeding at 20
DAS (W) or pendimethalin alone as pre-emergence @
1000 g a.i ha'! (W), which maintained parity with each
other. At40 & 60 DAS and at harvest, hand weeding twice
at 20 and 40 DAS (W,) recorded lower density and dry
weight of grasses, sedges and broad leaved weeds as well
as total weeds, which was however, comparable with pre-
emergence application of pendimethalin fb hand weeding
at 20 DAS (W,) and post-emergence application of
imazethapyr @ 37.5 g a.i ha'! and quizalofop-p-ethyl 25
g a.i ha' (W) and these three treatments were distinctly
more effective than the rest of the weed management
practices tried. These results are in accordance with the
findings Sharma et al. (2015), pre-emergence application
of pendimethalin fb by hand weeding helps in effective
control of wide spectrum of weeds during the early stages
of crop growth there by limited competition for growth
resources during the critical stages of crop growth.

Weed control efficiency

Highest weed control efficiency at harvest was
obtained with hand weeding twice at 20 and 40 DAS (Wy),
which was at par with pre-emergence application of
pendimethalin fb hand weeding at 20 DAS (W) and post-
emergence application of imazethapyr @ 37.5 g a.i ha’!
and quizalofop-p-ethyl 25 g a.i ha'(W5). This might be

due to effective control of sedges and broad leaved weeds
with imazethapyr and control of broad leaved with
quizalofop-p-ethyl. The better performance of
combination of herbicides might be due to synergistic
effect between the two herbicides in reducing the
population of weeds. These results are in accordance with
those of Sharma et al. (2015).

Pod yield

Among the different weed management practices
tested, the highest hundred pod weight was recorded with
hand weeding twice at 20 and 40 DAS (W,), which was
on par with pre-emergence application of pendimethalin
fb one hand weeding at 20 DAS (W), or post-emergence
application of imazethapyr + quizalofop-p-ethyl (W>).
This might be due to increased dry matter production and
efficient translocation of photosynthates to pods as a result
of efficient utilization of growth resources because of
weed free environment during critical stages of crop
growth, thereby higher 100 pod weight. These results are
in conformity with those of Sharma et al. (2015).

CONCLUSION

In conclusion, the lowest weed density and highest
weed control efficiency and pod yield was recorded with
hand weeding twice at 20 and 40 DAS (W,), which was
on par with pre-emergence application of pendimethalin
fb one hand weeding at 20 DAS (W), or post-emergence
application of imazethapyr @ 37.5 g a.i ha'+ quizalofop-
p-ethyl @ 225 g a.i ha'! (W>).
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ABSTRACT

Date of Acceptance: 25-09-2017

A field experiment was conducted at Regional Agricultural Research Station farm of Nandyal during kharif 2016 to study
the “Standardization of sowing window and phosphorous requirement for kharif maize (Zea mays L.) in vertisols. Among the
sowing dates, crop sown during II FN of July recorded higher kernel and straw yields. However, the next best time for sowing of
maize was [ FN of August and it was at par with II FN of August. The lower kernel and stover yields were recorded with crop

sown during [ FN of July.

KEYWORDS: Maize, sowing dates, kernel yield and stover yield.

INTRODUCTION

Maize (Zea mays. L) is one of the most important
food crop in many countries. It is the third most important
cereal after rice and wheat in the world. It is called as
queen of cereals. It is cultivated in an area of 150 M ha
across 160 countries and contributes 36 per cent (782 M
T) of grain production in the world (Tollenaar and Lee,
2006). India ranks fifth among the maize producing
Countries (FAO, 2010). At present, it occupies 9.23 M
ha with a productivity of 2.56 t ha!. In Andhra Pradesh,
maize is cultivated in 9.2 lakh ha out of which 7.4 lakh
ha is grown during kharif with an average productivity
of 2187 kg ha' and remaining area is under rabi with an
average productivity of 4125 kg ha.

MATERIAL AND METHODS

The field experiment was conducted at Regional
Agricultural Research Station in black cotton soils of
Nandyal farm of Acharya N.G.Ranga Agricultural
University, which is geographically situated at an altitude
of 211.76 m above mean sea level with geographical
location of 15°28" N latitude and 78° 29" E longitude in
the scarce rainfall zone of Andhra Pradesh. The
experiment was laid out in split plot design and replicated
thrice. The treatments consisted of four sowing dates viz.,
I FN of July, II FN of July, I FN of August and II FN of
August and three phosphorous levels, viz., 75 per cent
recommended dose of phosphorous, 100 per cent
recommended dose of phosphorous and 125 per cent

*Corresponding author, E-mail: raviuppara@gmail.com
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recommended dose of phosphorous. Observations were
recorded on growth parameters viz., plant height, leaf area
index, dry matter production and yield attributes viz.,
number of cobs per plant, number of kernels per cob, test
weight, kernel yield, straw yield and harvest index.

RESULTS AND DISCUSSION
Growth parameters

Among the sowing windows, crop sown during II
FN of July recorded higher plant height at all the stages.
The next best sowing window was crop sown on [ FN of
August, which was at par with II FN of August (Table 1).
The shorter plant height was recorded with crop sown
during I FN of July. The possible reason for shorter plant
height might be due to moisture stress at early stage
followed by excess moisture at tasseling and silking
stages. At delayed sowing, reduced photo intensity and
duration of light might be responsible for lowering down
the crop growth. These results are in line with Jadhav et
al. (2015). The leaf area index and dry matter
accumulation per plant was significantly higher with crop
sown during II FN of July. The next best time for these
parameters was [ FN of August and it was on par with II
FN of August. Longer vegetative period for production
of more leaf area index and dry matter for increasing leaf
area and dry matter production (Sulochana et al., 2015).
The lower values of these parameters were recorded with
crop sown during [ FN of August.



Standardization of sowing window for Kharif maize (Zea mays L.) in scarce rainfall zone
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Yield and yield attributing characters

Crop sown during II FN of July recorded
significantly higher number of cobs plant! and number
of kernels per cob. The lower number of cobs plant! and
kernels per cob was recorded with I FN of July sowing,
which might be due to unfavourable weather during crop
growing period. Either early or delayed sowing
considerably reduced the number of cobs plant! (Maga
etal., 2015), who observed significant variation in number
of cobs plant™! at different sowing windows.

Higher values of test weight, kernel yield, stover
yield was recorded with crop sown during Il FN of July,
which was significantly superior over other sowing
windows. However, the next best time for sowing of maize
was [ FN of August which was at par with I FN of August.
The lower yield attributes were recorded with crop sown
during I FN of July (Table 1). Higher kernel yield might
be attributed to better growth parameters like plant height,
leaf area index and dry matter production and yield
attributing characters such as number of kernels per cob,
number of cobs per plant and test weight. This is in
accordance with the results reported by Jaliya et al. (2008)
who reported that higher growth and yield parameters
could be attributed to the favourable agro climatic
conditions particularly temperature, solar radiation and
relative humidity coincide with even rainfall distribution.
The lower growth and yield parameters could be attributed
to the uneven rainfall distribution, which causes water
logging, that affects soil aeration and plant metabolism,
especially photosynthesis, assimilate formation and
translocation, cell division and elongation thus inducing
stunted growth and development. The optimum sowing
time causes encountering of kernel formation and filling
stages with long days and maximum energy needed to
photosynthesis resulting in higher yields while, in late
planting dates due to shorter growing period the plants
have not enough time for complete maturity.

Higher stover yield under II FN of July might be
due to favourable weather conditions for better growth
parameters like plant height, leaf area index and dry matter
accumulation, which leads to efficient translocation of
assimilates to sink resulting higher stover yield. The lower
stover yield was recorded with [ FN of July. The possible
reasons might be unfavourable weather conditions at
critical stages, excess evaporative demand at early stages
followed by cloudy and high relative humidity at maturity
stage leads to inefficient utilization of growth resources.
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Higher harvest index was recorded with II FN of
July and I FN of August, which might be due to increased
kernel yield as well as total dry matter. It represents the
more ability of the plant to transfer and allocation of
photosynthates to economic parts (Azadbakht et al.,
2012).

CONCLUSION

Sowing of maize during II FN of July is the best
sowing window for farmers for getting higher kernel yield
and monetary returns in scarce rainfall zone of Andhra
Pradesh.
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ABSTRACT

Geo referenced soil samples were collected from 29 villages of Nagari mandal in Chittoor district of Andhra Pradesh at ten
ha grid interval following spatially balanced sampling technique. The coordinates of the sampling sites were collected by using
GPS receiver. The soil samples were analyzed for various soil fertility parameters by adopting standard procedures. Analytical
and statistical parameters such as range, mean, average, standard deviation and coefficient of variation were calculated. Soil
fertility maps were prepared using Arc GIS 10 software. Soils were slightly to strongly alkaline in reaction with non saline in
nature. Soil organic carbon per cent was medium to high. Available nitrogen was low, available phosphorus was low to high,
available potassium was medium to high. By creating the fertility maps it has been concluded that these nutrients play major role

in crop development.

KEYWORDS: Nutrient mapping, remote sensing, GIS, soil fertility.

The major objective of this study is to prepare
detailed maps of soil fertility status of the area and to
link the status of fertility with agricultural practices and
the nutrient status of crops by the geo-spatial techniques.
This will enable to identify the most important nutrient
constraints for a sustainable production of crops. The soil
properties and nutrient status have a great role in
influencing yield of crop. These maps serve as a database
for knowing the soil constraints and deficiency of
nutrients in soils.

GIS techniques can be used to generate fertility map
of a given area which helps to assess the variation of soil
fertility spatially and temporally and compute complex
spatial relationships between soil fertility factors. Maps
were prepared for spatial variability of all soil properties
through interpolation of point based measurements of soil
properties, using GIS (ARC/Info) techniques.
Interpolation techniques commonly used in agriculture
include inverse distance weighing and kriging (Franzen
and Peck, 1995 and Weisz et al., 1995). The outcome of
the spatial variability helps in precision agriculture which
helps in application of corresponding resource application
and agronomic practices with soil attributes and crop
requirements. The soil information products derived
through the GIS and remote sensing are of high quality

*Corresponding author, E-mail: venkat.agri@gmail.com

in terms of both level of spatial detail and degree of
attribute accuracy. Technological advancements in these
fields have been a boon for soil surveys by mapping and
characterizing of soils at various scales (Manchanda et
al., 2002).

MATERIALS AND METHODS

Nagari Mandal of Chittoor revenue division in
Chittoor district of Andhra Pradesh sprawls over almost
35.45 km?2. Its geographic limits range from 13°.15" to
13° 25 North Latitude and 79° 28' to 79° 43' East
Longitude and is covered by Survey of India Topographic
Map Nos. D44N11. It has an average elevation of 116
meters (380 feet). The soils are mainly intra zonal soils,
which are further sub classified as (i) Deep black soils,
(i1) Mixed red and black soils. They are moderately
productive and give good crop yields if irrigated.
Temperatures vary from a minimum of 35°C and can rise
up to a maximum of 45°C.

About 240 Composite surface soil samples (0-15 cm)
were collected across Nagari mandal with an agricultural
area of 2400 ha area with a grid size of ten ha. The GPS
data at each sample location was recorded. The soil
samples were air dried under shade, pounded and passed
through a 2 mm sieve. The surface soil samples were
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analysed for various soil properties by adopting standard
procedures.

The pH and electrical conductivity of the soil was
measured in 1:2.5 soil and water extract described by
Jackson (1973). Organic Carbon (OC) was determined
by Walkley - Black Method. Available nitrogen was
determined by alkaline permanganate method outlined
by Subbaih and Asija (1956). Available phosphorus
content was determined by extracting the soil with 0.5 M
NaHCOs by Olsen et al. (1954). Available potassium in
the soils was extracted by neutral normal ammonium
acetate as described by Jackson (1973).

The latitude and longitudes of sample sites were
recorded from study area using a hand held GPS
instrument (GARMIN GPS72H). The ArcGIS 10 software
was used in this study. Based on the location data
obtained, prepared point feature showing the position of
samples in MS excel format and linked with the spatial
data by join option in Arc Map. The spatial and the non-
spatial database developed are integrated for the
generation of spatial distribution maps. The steps for
generation of point map by using ArcGIS 10 indicated in
flow diagram in Fig. 1 and the resultant map generated is
presented in Fig. 2.

Open ArcGIS software

Add excel file containing the information on latitude, longitude
details in degree decimals and select the work sheet
containing the above information

Also add boundary layer and merged toposheets
of the study area

Add XY data

l

X-field-Longitudes
Y-field-Latitudes

l

Co-ordinate system- import same from
other file merged toposheets

l

| Point map gets displayed on window as event file |

l

| Export and save it as shape file by giving suitable file name |

l

Point map along with boundary layer can be exported and
saved as .pdf or ,jpeg format

Fig. 1. Preparation of point map showing sampling
sites using Arc GIS
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Sample sites at Nagari mandal in Chittoor district (A.P)

Fig. 2. Location map of soil samples collected in study
area

RESULTS AND DISCUSSION
Soil reaction (pH) and Electrical conductivity

Data on soil reaction (pH) revealed that the soils
under study fall under neutral to moderately alkaline range
and varied from 6.42 to 8.74 with a mean value of 7.925.
Majority of soils exhibited weakly alkaline to moderate
alkaline reaction (7.5-8.5). The spatial distribution of pH
in soils of Nagari mandal is represented by four soil
reaction zones (Fig. 3). About 40.21 per cent of total area
is characterized by pH range 8.0 to 8.4 (moderately
alkaline) where as 16 per cent area by pH range 6.5-7.5
(Neutral), 32.08 per cent area by pH range 7.5 to 8.0,
6.20 per cent of area under the pH range of <6.5 and the
zone represented by pH range of >8.4 with highly alkaline
reaction is occupied by minimum area of 5.41 per cent.
Neutral to moderate alkalinity may be attributed to applied
fertilizer material with soil colloids, which results in
retention of basic cations on the exchangeable complex
of soil. (Sharma et al, 2008).

Electrical conductivity of the soils in study area
ranged from 0.061 to 1.52 dSm™! and the soils are non-
saline, with a mean value of 0.408. Because of good
drainage condition in almost all the villages EC is within
the normal range and soils are free from problem of



Soil nutrient mapping of nagari mandal of Chittoor district in A.P.

Table 1. Soil characteristics of Nagari mandal

Organic Available Available Available
pH ( d;j gr‘) carbon nitrogen phosphorus potassium
(%) (kg ha™) (kg ha™) (kg ha™)
Range 6.42-8.74 0.061-1.52 0.08-2.0 44-182 2.0-133.00 65-753.00
Mean 7.92 0.41 0.75 77.00 29.00 217.00
SD 0.43 0.29 0.31 32.00 18.00 112.00
CV (%) 549 71.93 42.10 42.00 60.30 55.00
Table 2. Ratings for pH, EC, OC and Macro nutrients in soil
pH Range
Acidic <6.5
Neutral 6.5-7.5
Weakly alkaline 7.5-8.0
Moderately alkaline 8.0-8.4
Highly alkaline >8.4
EC (d Sm™)
Suitable <4.0
Not suitable >4.0
OC (%)
Low <0.50
Medium 0.5-0.75
High >0.75
Available nutrients (kg ha™')
Nitrogen
Low 0to 280
Medium 280-560
High >560
Phosphorus (kg ha™)
Low 0-11
Medium 11-25.6
High >25.6
Potassium (kg ha™)
Low <120
Medium 120-280
High >280
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Soils Reaction of Nagari mandal in Chittoor district (A.P)

pH
B < 6.5 Acidic
[]6.5-7.5 Neutral
[[]7.5- 8.0 Weakly alkaline
[18.0- 8.4 Moderately alkalihg
B >8.4 Highly alkaline

0 001 002 0.04 Deamal Degrees

Fig. 3. Spatial distribution of pH in soils of Nagari
mandal

salinity and are highly favorable to crop growth. The
spatial variation in Nagari mandal pertaining to soil EC
is divided into three zones (Fig. 4). Of the total mandal
area major area of about 1770 ha (73.73% of total area)
is having EC less than 0.5 dSm!, EC varied from 1.0 to
1.5 dSm™! in minimum area of 140 ha (5.27 %) where as
it was 0.5 to 1.0 dSm! in an area of 510 ha (21%). The
normal EC may be ascribed to leaching of salts to lower
horizons. (Sharma et al, 2008).

Organic Carbon

The Organic carbon content of Nagari Mandal was
low to high and ranged from 0.08 to 2.0 per cent, with a
mean of 0.76 per cent and standard deviation of 0.31.
The spatial variation in Nagari mandal pertaining to soil
Organic Carbon is resulted into three zones (Fig. 5). The
Organic carbon content ranging < 0.5 per cent occupies
24.1 per cent of total area (580 ha), while 0.5 to 0.75 per
ecnt occupies 28.7 per cent of area (690 ha) and the
maximum area under the OC range of > 0.75 per cent
covers 47.2 per cent of the area (1130 ha). As rice and
sugarcane are major crops in the area, residues of these
crops left in soil after harvest and their subsequent

EC (d S/m)

B - ¢ suitable

0 001 002 0.04 Decimal Degrees.

oc w%t—:

OC (%)
B 050w

[ ] 05-0.75 Medium
B - 075 High

0 o001 002
| T - -

0.04 Decimal Degrees

Fig. 4. Spatial distribution of EC in soils of Nagari
mandal
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Fig. 5. Spatial distribution of organic carbon in soils
of Nagari mandal
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Available Nitrogen

Nitrogen (kg ha-1)
[ < 280 (kg ha-1) Low

0 001 002 0.04 Decimal Degrees

Fig. 6. Spatial distribution of available nitrogen in
soils of Nagari mandal

decomposition might have resulted in increase of organic
matter content in the soil over a period of time.

Available Macronutrients

The available nitrogen content in soils of Nagari fall
under low range. and it varied from 44 to 182 kg ha’,
with a mean value of 77 kg ha-! and standard deviation of
32. Out of 29 revenue villages of Nagari mandal, the soils
were low in available nitrogen within range of 280 kg ha''.
The spatial variability of available Nitrogen pertaining
to Nagari mandal is depicted in Fig. 6. The available
nitrogen content in the area is in low range occupying
100 per cent of the study area (2400 ha). It is quite obvious
that the efficiency of applied nitrogen is very low due to
the fact that N is lost through various mechanisms like
voltalisation (since majority of soils are alkaline),
nitrification, denitrification, chemical and microbial
fixation, leaching and runoff (De Datta and Buresh, 1989).

The available phosphorus status in soils of Nagari
was low to high range and ranged from 2 to 133 kg ha-!,
with a mean value of 29 kg ha!. The spatial distribution
of available phosphorus content of Nagari mandal is

presented in Fig. 7 representing three fertility zones. The
map shows that 44.58 per cent (1070 ha) of the mandal is
characterized by medium range whereas 45 per cent (1080
ha) area by high range and 10.42 per cent (250 ha) area
under low range of available phosphorus content.
Adequate amount of phosphorus in majority of soils may
be attributed to continuous application of phosphatic
fertilizers to crops and at same time the efficiency of
applied phosphorus is very low in soil. Plants take only
10-40 per cent of applied phosphorus during growing
season (Aulakh and Paricha, 1999) and the rest resides in
soil as less soluble product.

The available potassium content in soils of Nagari
mandal ranged from 65 to 753 kg ha"!, with a mean value
of 217 kg ha!. Most of soils were medium to high in
available potassium content. In other villages on an
average the soils recorded medium to high available
Potassium content. The spatial variability map of available
Potassium content of Nagari mandal is shown in Fig. 8.
The potassium content of high range category occupies
an area of 420 ha (17.54%) of the study area while the

N

A

Available Phosphorus in Seils of Nagari mandal of Chittoor district (A.P)

Phosphorus (kg ha-1)

B <11 Low
1 11-25.6 Medium

1:87,450
[E] >25.6 High

Fig. 7. Spatial distribution of available phosphorus
in soils of Nagari mandal
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Available Potassium in soils of Nagari mandal of Chittoor district (A.P)

Fig. 8. Spatial distribution of available potassium in
soils of Nagari mandal

medium range occupies highest area of 1660 ha (69.16%)
and the remaining of 13.3 per cent (320 ha) of mandal
contains soils with low potassium content. Adequate available
K in these soils may be attributed to the prevalence of
potassium- rich minerals like illite and feldspars.

CONCLUSION

The maps suggested variability in fertility status
across the study area. In soil reaction the soil remains
neutral to highly alkaline in nature and at same time
electrical conductivity remains at safe level. Organic
carbon status of the soils of Nagari mandal has improved
because of addition of crop residues over the years as a
result of intensification of agriculture. Nitrogen deficiency
is majorly observed in the area due to imbalanced
fertilization and loss of nitrogen through various
processes. Continuous use of P fertilizer resulted in build
of phosphorus in most parts of area. Most of soils were
medium to high in available Potassium content. Solutions
to overcome the problem is balanced fertilizer use and
complementary use of organic nutrient inputs with
fertilizers. These are the possible agro-techniques to
sustain yield, increase fertilizer use efficiency and to
restore soil fertility under intensive cropping (Dwivedi
etal.,2003; Timsina and Connor, 2001; Yadav et al., 1998a).
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ABSTRACT
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Thirty one representative surface soil samples collected from 11 villages of Yerpedu mandal were analyzed for physico-
chemical properties. Soils were slightly to strongly alkaline in reaction and non saline to strongly saline. Texturally soils were
classified as loamy sand, sandy loam, sandy clay loam, sandy clay, clay loam and clay. The soils were low in organic carbon
(0.28%), calcareous (7.53% CaCOs) and cation exchange capacity varied from 36.28 to 69.22 ¢ mol (p+) kg soil. The soil
organic carbon per cent was low (0.28%), soils were calcareous (7.53% CaCOs), cation exchange capacity (CEC) ranged from
36.28 to 69.22 ¢ mol (p+) kg! and ESP varied from 7.03 to 37.83 with a mean value of 19.75.

KEYWORDS: Physico-chemical properties, salt affected soils, sodic, saline-alkali.

INTRODUCTION

All the soils contain some amount of soluble salts,
which are essential for the healthy growth of plants. If
the quantity of these soluble salts in soil exceeds certain
value, the growth and yield of crops are adversely affected.
Soils, with excess soluble salts, are called the salt affected
soils. Soils turn saline generally due to weathering of
parent materials (causing fossil or primary salinity), or
from anthropogenic activities involving the improper
management of land and water resources (contributing
to man-made or secondary salinity). It is estimated that
8.09 M ha of land in India was with salt affected soils
and causing degradation of land and pose serious problem
for the productivity of crops. Hence, characterization of
these soils is a pre- requisite for the profitable soil
management and sustainable crop production. The present
investigation was taken up to study the physico-chemical
properties and to characterize salt affected soils of
Yerpedu mandal.

MATERIALS AND METHODS

Thirty one surface (0-20 cm) soil samples were
collected from farmer fields of 11 villages of Yerpedu
mandal having salinity/ sodicity problems. Collected soil
samples were analyzed for pH and ECE from saturation
extract as described by Jackson (1973). The soil organic

carbon was estimated by wet digestion method of Walkey
and Black (1934).

The CEC was analyzed as per the standards method
of Bower et al. (1952), while soil texture and free CaCOs
were determined as per Piper (1966).

RESULTS AND DISCUSSION
Soil texture

The clay content of soils of Yerpedu mandal ranged
from 6.92 to 45.29 per cent with a mean value of 28.25
per cent, indicating that the soils varied from loamy sand
to clayey as shown in Table 1. The wide variation in the
texture of the soils might be attributed to the differences
in composition of parent material in the study area. Similar
results were also reported by Kumar et al (2013).

Soil reaction

It is evident from the data that pH of the soils varied
between 7.60 to 10.04 with a mean value of 8.68
indicating that soils were slightly alkaline to strongly
alkaline in reaction (Table 1).The distribution of soil
samples into different pH classes (7.5 to 8.0, 8.0 to 8.5,
>8.5) as suggested by Brady and Well (2007) indicated
that 61.3 per cent of soil samples were strongly alkaline
while 25.8 and 12.9 per cent samples were mildly and
moderately alkaline in reaction respectively. High

*Corresponding author, E-mail: manimalika.magham@gmail.com
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alkalinity in the study area might be due to increase in
soluble sodium, clay and CaCO;;

Electrical conductivity

The values of ECe varied between 0.49 and 9.58
dSm! with a mean value of 2.33 dSm™'. The highest value
0f9.58 dSm! was observed in Pagali village while lowest
value of 0.49 dSm''was seen in Jangalapalli village.
According to the classification given by soil survey
division staff (1995), 51.6, 38.71, 6.45 and 3.22 per cent
of soil samples were non-saline, slightly saline,
moderately saline and strongly saline respectively.
Relatively higher soluble salt content in soils of study
area was mainly due to semi-arid climate where
temperature was very high due to which water table moves
below the root zone leaving behind the salts on the surface
leading to high concentration of soluble salts in surface.
Similar results were also reported by Mandal and Sharma
(1997)

Organic carbon

The soils in the study area were poor in organic
carbon status (with the average value less than below 0.5
per cent). Only two villages Rajulapallem and
Gudimallem of Yerpedu mandal had shown organic
carbon more than 0.5 per cent. The organic carbon content
of different villages in Yerpedu mandal varied from 0.05
(Pagali) to 0.78 per cent (Gudimallem) with a mean value
of 0.28 per cent. As per the ratings for organic carbon
proposed by Ramoorthy and Bajaj (1969) majority of soils
falls under low organic carbon status (87.1 per cent), while
9.7 and 3.2 per cent of soil samples were medium and
high respectively. The low organic carbon status in study
area is due to lesser application of organic manures mainly
FYM by the farmers, high temperatures and good aeration
in the soil which increases the rate of oxidation of organic
matter. Furthermore higher pH and presence of
considerable amount of CaCOs might be responsible for
lowering the organic carbon status of the soils. These
findings were in conformity with the findings of Dhale
and Prasad (2009).

Calcium carbonate

The CaCOs content varied from 0.50 (Jangalapalli)
to 16.00 per cent (Rajulapallem) with a mean value of
7.53 per cent indicating the calcareous nature of the soils.
This might be due to presence of higher amount of clay
in the soils and existence of semi-arid climate and also
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due to less leaching of calcium because of high clay
content and dry season resulted in accumulation of more
CaCO:s in soils. The findings were in tune with Kawde
Kawade et al. (2005).

Cation exchange capacity

The CEC values of soils of Yerpedu mandal ranged
from 36.28 to 69.22 ¢ mol (p+) kg! with a mean value of
52.97 ¢ mol (p+) kg!. The highest value of 69.22 and
lowest value of 36.82 ¢ mol (p+) kg! was reported in
Modugulapalem and Jangalapalli villages, respectively.
The high CEC values might be due to dominance of
smectite type of clay minerals present in soils. These the
results are in agreement with the findings of Yereshmi et
al. (1997).

Exchangeable sodium percentage

The highest ESP value of 37.83 was recorded in
Rajulapalem village and the lowest value of 7.03 in
Katrakayalagunta village. The overall ESP ranged from
7.03 to 37.83 with amean value of 19.75. The distribution
of soil samples in to different ESP classes as suggested
by CSSRI (2004) revealed that 32.25 per cent samples
varied from non to slightly alkaline 61.29 per cent samples
in slight to moderately alkaline and 6.45 per cent of soil
samples fell under moderate to highly alkalinity.
Relatively heavier texture of the soils, arid climate, high
exchangeable sodium and proximity to soil erosion and
low-lying area with poor drainage could be attributed as
probable reasons for the highest ESP observed in study
area. (Polara et al., 2006).

According to the classification of salt affected soils
given by Richards (1954) soils of Yerpedu mandal was
classified as normal (pH <8.5, EC <4dSm-!, ESP <15),
saline (pH <8.5, EC >4 dSm!, ESP <15), sodic (pH >8.5,
EC <4dSm-!, ESP >15) and saline-sodic (pH ~8.5, EC
>4dSm-!, ESP >15). However soil samples were sodic
seventeen (54.83 per cent) and three (9.67 per cent) were
saline-sodic and eleven 11(35.48 per cent) soil samples
were normal soils.

CONCLUSION

The soil samples with study area were slightly
alkaline to strongly alkaline in reaction, non saline to
strongly saline and low in organic carbon. Soils were
calcareous with high calcium carbonate content.
Texturally soils varied from loamy sand to clay. The cation
exchange capacity of the soils was high indicating a high
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Manimalika et al.,

sorption capacity of the soils. 67.7 per cent samples
showed high ESP values.

However salt build-up, soil alkalization and raising
water table affected soil productivity. The alkali soils can
be reclaimed by application of amendments with better
soil and water management practices. Gypsum is a
commonly used material to supply calcium for
reclamation of sodic soils. Elemental sulphur can also be
used for reclamation of sodic soils when free lime exists
in soil.
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