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ABSTRACT

An assessment of soil fertility of Northern Light Soil area of FCV tobacco was carried out to
study the status of soil macro and micronutrients. Soils of the study area are mostly moderately
acidic in nature with low organic carbon and available nitrogen with a mean value of 0.29 % &
110 kg ha™1, respectively. Available phosphorus was high (88% samples) with a mean value
of 92.6 kg ha—!. While the average available potassium content was 297 kg ha=! with 48 %
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samples in medium class. Among available micronutrients, the available zinc content in 73
% of samples was very low — low (0.0 to 0.6 ppm). Whereas the availability of copper in 25

% samples was very low to low as per the fertility class (0.0 - 0.30 ppm). Available iron (18.8
-35.03 ppm) and manganese (17.03-21.5 ppm) contents were high in the region. Nutrient index
of available nitrogen was 1.00 (Low) while, NI was 2.83 (High) & 2.36 (Medium) for available

phosphorus and available potassium, respectively.
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INTRODUCTION

ssessment of Soil fertility including micronutrients
Ain areas growing commercial crops is important to

manage natural resources, crop diversification and
enhancing production levels. Soil plays a major role in deter-
mining the sustainable productivity of an agro ecosystem.
The sustainable productivity of a soil depends upon its ability
to supply essential nutrients to the crop. Macro and micronu-
trients levels in soils are reducing due to continuous mining of
nutrients without replenishment. It is well known that opti-
mum plant growth and crop yields depend upon plant avail-
able nutrients in soil to the crop not on their total concentra-
tion (Singh et al (2013) ).
FCV (Flue cured Virginia) tobacco's leaf quality is important
commercially. Nitrogen and potassium play a key role in
improving the quality of leaf. Efficient use and management
of nitrogen and potassium nutrients is essential for tobacco
crop growth and quality. Similarly, application of micronu-
trients is very important for getting high yield and qual-
ity of tobacco. Maximum percentage of top-quality leaves
was obtained with application of higher dose of Cu fertiliza-
tion (Hoppe, 1988). Baber and Haq (1987) mentioned that Zn
and B application increased the yield of FCV tobacco, while
Cu fertilization increased the potash and sugar contents of
tobacco.
In this context the study is relevant in assessing the status of
soil fertility including macro and micronutrients in Northern
light textured soils of Andhra Pradesh in which FCV tobacco
is being cultivated as most remunerative commercial crop.

MATERIALS AND METHODS

Study area under FCV tobacco (Northern Light Soils)

The study area in NLS (a production zone under FCV tobacco)
is a part of West Godavari district (Geographical area of 7075
sq.km) of Andhra Pradesh. NLS produces export quality of
FCV tobacco which is one of the major production zones of
FCV tobacco in India. Normal Annual rainfall is 1078 mm.
Major physiographic units are alluvial plains and uplands.
Predominant geological formations are Alluvium, Tertiaries,
Gondwanas, Deccan traps and Archeans.

Natural resources and crops in NLS

The study area is a conglomerate of red sandy loams to sandy
clay loams in uplands and Clay loams to clay in deltaic allu-
vial plains. The soils in the area come under the soil tax-
onomic classes are Rhodustalf, Ustochrept and Haplusterts
formed from red sandstones, crystalline metamorphic rocks
and Alluvium parent materials. The major crops grown in the
area besides irrigated FCV tobacco are Oil Palm, Maize, Sug-
arcane, Cotton, Chilies, Groundnut and Paddy. Predominate
orchard crops are Mango, Cashew and Coconut. Aliveru,
Jalleru, Yerrakaluva and Polavaram left canal are the major
irrigation source besides borewells and local ponds.

Sample collection and Analysis

Soil sampling was done in FCV tobacco growing villages of
the northern light soil area of West Godavari district under
five auction platforms of Tobacco board, Government of
India. Representative FCV tobacco growing villages were
selected to achieve better spatial distribution so as to capture
the heterogeneity in the sampling with respect to soil types,
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Table 1: Soil fertility status of FCV tobacco soils under NLS region of Andhra Pradesh (Mean values)

Auction Plat- Organic Available Available Available Available Available Available Available

form areas car- Nitrogen Phospho- Potassium (kg/ha) Copper Zinc Iron Manganese
bon (kg/ha) rous (ppm) (ppm) (ppm) (ppm)
(%) (kg/ha)

Devarapalli 0.24 119.8 87.1 301.0 1.29 0.74 18.8 20.7

Gopalapuram  0.31 118.3 113.8 344.0 0.74 1.07 25.6 19.6

Koyyalagudem  0.32 118.6 88.2 330.6 117 0.89 35.03 21.2

Jangared 0.26 94.3 95.8 207.7 0.64 0.85 244 17.03

dygudem - I

Jangared 0.31 98.8 78.3 305.6 0.72 1.04 31.97 21.5

dygudem - I

land use and crops. Surface soil samples of 0-15 cm depth
were collected from 116 villages across five auction platforms.
Soil samples were shade dried and the processed samples (<
2 mm sieved) were used for physico-chemical and chemical
analysis to determine soil fertility with the help of standard
procedures (Jackson (1967) ). The important soil parameters
i.e pH, electrical conductivity, organic carbon, available major
nutrients (N, P & K) and available micronutrients were anal-
ysed for their status. Analysis of Zn, Fe, Mn and Cu was per-
formed using Diethylene Tri-amine Penta Acetic acid (DTPA)
extract and with the help of AAS as outlined by Lindsay and
Norvell (1978) . The nutrient index (NI) values for available
micronutrients nutrients present in the soils were calculated
utilizing the formula as suggested by Parker et al (1951) and
classified this index as low (< 1.5), medium (1.5 to 2.5) and
high (>2.5). It was calculated as under.

Nutrient index = (N1 x 1) (Nm x 2) (Nh x 3) / Nt

Where, N1, Nm and Nh are the number of soil samples falling
in low, medium and high categories for nutrient status and
are given weights of 1, 2 and 3, respectively. Nt is the total
number of samples.

RESULTS AND DISCUSSION

Soil fertility status

The pH values obtained from the analysis of the soil samples
indicated that the northern light soils are mostly moderately
acidic in nature and few samples are strongly acidic nature.
The pH values ranged from 4.36 to 8.87. The mean value was
6.43. In only some patches the soils are near neutral to slightly
alkaline in nature. The electrical conductivity values showed
that the soils are free of salts. The EC values ranged from 0.01
to 0.6 dS/m. Soils are well within the salt free limits. The mean
available of organic carbon content of NLS was 0.29 per cent,
while it varied from 0.24 to 0.31 % among the auction plat-
form areas. The mean available nitrogen content was 110.0
kg/ha and it varied from 94.3 to 119.8 kg/ha between different
auction platform areas (Table 1 & Figure 1).

The area soils are classified under low soil fertility class.
Whereas available phosphorus content in the region was
high. The mean value was 92.6 kg/ha. High amounts of
P accumulation was happened due to excess addition of P

fertilizer during the cultivation of the crop by the farmers.

Organic Carbon content in soils of NLS region
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Fig. 1: Status of soil organic carbon and availablenitrogen in
NLS region

In addition, the uptake of phosphorus by FCV tobacco crop
is low i.e. 6-8kg/ha. The study indicated that available phos-
phorus content in 88 % of the samples are in the high fertility
class (> 20 kg/ha of P) and remaining 12 % samples are in low—
medium range (Figure 2 ). The mean available potassium con-
tent varied from 208.0-344.0 kg/ha among auction platforms.
The mean available potassium content was 297 kg/ha. The
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Table 2: Nutrient indices of FCV tobacco soils under NLS region of Andhra Pradesh

. Nutrient index (NI)
If;f::fer Soils under different auction platform areas of NLS Mean of
NLS region
Janga reddy gudem-II Janga reddy gudem-I  Koyyala gudem Gopala puram Devara palli
Organic carbon 1.01 1.06 1.17 1.14 1.01 1.07
Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00
Phosphorus 2.83 2.78 2.81 2.95 2.81 2.83
Potassium 2.07 2.49 2.55 2.54 241 2.36
Copper 2.01 2.05 2.32 2.05 2.32 2.11
Zinc 1.25 1.37 1.24 1.43 1.19 1.29
Iron 292 2.95 2.98 2.96 2.80 293
Manganese 2.99 2.99 3.00 3.00 3.00 2.99

Low: <1.5 Medium: 1.5-2.5 High: >2.5 (Parker et al, 1951)

percentage distribution of available K status showed that 9 %
samples are in low, 48 % samples are in medium and 43 % are
in high status (Figure 2).

The samples were analysed for available micronutrients for
their status. The available zinc in the soils of NLS region
ranged from 0.03 to 9.57 ppm while mean values in differ-
ent auction platforms ranged from 0.74 to 1.07 ppm (Table 1)
within NLS region. About 22 % samples are very low in avail-
able zinc and 51 % samples are in low class.

In case of available copper content, 25 % samples are in very
low to low class (0.0 - 0.30 ppm), 37 % samples are in medium
class and remaining is in high class (Figure 3). Micronutri-
ent deficiencies were found in soils of Andhra Pradesh, Telan-
gana and Karnataka, (Prasad et al (2016) and Prasad et al (2017)
) especially available forms of zinc and iron.

The available iron content in the samples analysed varied
from 02.13 to 94.04 ppm with mean values of 18.8 to 35.03
ppm between auction platform areas and most of the sam-
ples were in high to very high range. Only 5 % samples were
under low to medium class. The available manganese content
in the samples ranged from 3.34 to 56.3 ppm with mean con-
tent of 17.03 to 21.5 ppm among the auction platform areas
and most of the samples are in very high range. Acidic pH
conditions and Fe and Mn containing parent material of the
soils led to higher availability of these two micronutrients.
Nutrient indexes

Organic Carbon: Nutrient index of organic carbon in NLS is
1.07and the fertility status is classified as Low. Among dif-
ferent auction platforms, lowest value (1.01) was observed in
soils under Jangareddygudem -II and Devarapall (Table 2).
Available Nitrogen: Nutrient index of available nitrogen in
NLS is 1.00 and the fertility status is low. Among all the vil-

lages the nutrient index of nitrogen is same.

Distribution of avaialble phosphorus(kg/ha)
in soils of NLS

4%

m <10(Low)

= 10-20(Medium)
>20(High)

Distribution of available Potassium (kg/ha)
in soils of NLS

B <120 (Low)
m 120-280 (Medium)
>280 (High)

Fig. 2: Status of soil available phosphorus andavailable
potassium in NLS region

Available Phosphorus: Nutrient index of available phospho-
rus in NLS1is 2.83 and the fertility status was high. The highest
index value (2.95) of phosphours was observed in Gopalapu-
ram auction platform area.
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Distribution of Available Zinc{ppm) in NLS region
1%_ 0%

B Very Low

u Low
Medium

® High

m Very High

Distribution of Available Copper(ppm) in NLS
region

3%

B Very Low

= Low
Medium

H High

Fig. 3: Distribution of available zinc and copper statusin
soils of NLS region

Available Potassium: Nutrient index of potassium in NLS
is 2.36 and it was categorized under medium fertility class.
Whereas the fertility status of K in Koyyalagudem and
Gopalapuram areas are categorized as high (2.54 -2.55).
Available Copper& available zinc: Nutrient index of Copper
in NLS is 2.11 and it was categorized as medium. Among the
auction platforms, highest value was observed in Koyyalagu-
dem (2.32). Nutrient index of Zinc in NLS is 1.29 and it was
categorized under fertility class of low. Among soils under
the auction platforms, lowest observed under in Devarapalli
(1.19) whereas highest index value observed under Gopala-
puram (1.43).

Available Iron & available Manganese: Nutrient index of
Iron in NLS is 2.93 and the fertility was categorized as high.
Among the soils under auction platforms, the nutrient index
values for Iron ranged from 2.80 to 2.98 and the fertility sta-
tus was high. Nutrient index of Manganese in NLS is 2.99 and
it was categorized as high. Among the auction platforms the
nutrient index values ranged from 2.99-3.00 for Mn (Table 2).

Citation:

CONCLUSION

The study of assessment of soil fertility of Northern Light Soil
area of FCV tobacco indicated that the soils are low in both
organic carbon and available nitrogen content with high avail-
able phosphorus content. Whereas available potassium was
medium to high in these soils. Among available micronutri-
ents, available zinc in 73 % samples were very low to low fol-
lowed by available copper where 25 % samples are in very low
to low class. Therefore, it is concluded that these soils need
improvement in organic carbon content of soils and avail-
able nitrogen content. Recommended practices of organic
manures and in-situ green manuring would improve the soils.
Addition of phosphorus fertiliser is to be regulated to reduce
the accumulation of phosphorus in the soils and addition of
recommended dose of zinc fertilisers will increase the avail-
ability of zinc for the crop wherever it is low or deficient.
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