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Status of micronutrients in the tasar host plants
growing soils in Purulia district of West Bengal
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Abstract

One hundred and sixty soil samples representing fourteen major tasar sericulture adopting regions of
Purulia district in West Bengal were studied for available micronutrients (Zn, B, Fe, Mn and Cu). The
result showed that the mean value of Zn, B, Fe, Mn and Cu was 4.10, 4.65, 10.42, 4.13 and 1.49 mg kg!
of soil, respectively. Result further revealed that most of the micronutrients showed sufficient in available
micronutrients. All the soils were sufficient in DTPA-extractable B, Mn and Cu but Zn and Fe were
deficient in 3 and 11 percent of soils, respectively. Hence, it appears that tasar host plants growing soils
under acidic pH are sufficient in supply of available reserve micronutrients even without external
application.
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Introduction

Tasar silkworm (Antheraea mylitta D.) is a polyphagous insect feeding primarily on Asan
(Terminalia tomentosa), Arjun (T. arjuna), Sal (Sorea robusta) and secondarily on more than
two dozens of food plants. The growth and development of tasar silkworm larvae and
economic characters of cocoons are directly proportional to the nutritional contents of leaves
(Srivastava et al., 2017) 211, The quality of tasar food plant leaves depend on the nutritional
status of the soil. Good quality of leaves indicates greater possibility of obtaining good cocoon
crops. Sahay et al. (2001) (1 indicated that leaf quality is one of the important factors
contributing to success of tasar crops. Further, the quality of tasar food plant leaves depend on
the nutritional status of the soil. Pandiaraj et al., 2017 4 stated quality of leaves depends on
the balanced supply of essential nutrients from soil. Earlier, Sahay and Kapila (1993) %! also
stated that the productivity and quality of host plant foliage depend upon a judicious
management of inputs such as water and nutrients.

Micronutrient plays an imperative function in sustain soil health and also productivity of tasar
plants. Although the earlier studies (Sakal et al. 1988; Singh and Choudhary 1990) 18 20
showed that the availability of DTPA extractable micronutrients was affected by soil
properties (pH, organic carbon, sand, silt and clay content), however, the variation in DTPA
extractable Zn, B, Cu, Mn and Fe in relation to these soil characteristics may not be uniform
for all soils in general and acid soils in particular. Information on the status and availability of
these micronutrients are scanty for this region. Moreover, status of micronutrients in acid soils
of Purulia district region typically affects the productivity of tasar host plants due to some
undesirable result on the availability of different micronutrients (Singh et. al. 1992) [,
Keeping this in view, the present investigation was carried out to assess the status of
micronutrients viz. Zn, B, Cu, Mn and Fe in different tasar sericultural important soil series of
Purulia terrain.

Materials and Methods

Study site

The study was carried out in the Kashipur block of Purulia district which is positioned at
23°26'N latitude and 86°40'E longitude with typical altitude of 228 m MSL and an estimated
area of 801.88 km?. Summers are scorching and dry with temperatures ranging from lows of
23 °C to highs above 48 °C. The majority of the rainfall occurs due to south-west monsoon.
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Soil sampling and analysis

A total of 160 soil samples were collected at depth intervals
of 0-30 cm from the fourteen villages of Kashipur block in
Purulia district, West Bengal where tasar sericulture is
predominant in study area. The soil samples were air dried
ground and passed through 2 mm sieves in order to run the
analysis. The analysis of soil samples has been done by using
standard methods. Some available micronutrients in soil viz.
Zn, Fe, Mn and Cu were extracted with DTPA-CaCl,-TEA
solution (Lindsay and Norvell 1978) ! and determined with
the help of atomic absorption spectrophotometer. The hot
water soluble B was estimated by UV-VIS Spectrophotometer
(Wear, 1965) [, Data were analysed by statistical procedure
as outlined by Fisher (1950) 1. For evaluation of the soil
fertility of the study area, the spatial distribution for each
parameter attribute was assessed using descriptive statistics
(Igbal et al., 2005) 1, The coefficient of variation was ranked
according to the procedure of (Aweto, 1982) 2 where, CV <
25% = low variation, CV >25 < 50% = moderate variation,

CV >50% = high variation. Duncan’s Multiple Range Test
was employed in data analysis using SPSS-16v.

Results and Discussion

Available Zinc

DTPA- extractable Zn in these soil series ranged from 0.37 to
15.85 mg kg? of soil (Table 1). It was significantly highest
amount in soils of Makhyada (8.04 mg kg) and lowest in
Jurguridi (2.10 mg kg?). The co-efficient of variation of soil
showed medium variance as 68.83 percent. According to
Katyal (1985) [l who suggested the critical limit as 0.6 mg kg
! of soil, the soils under study shows that 97 percent soils are
sufficient and only 3.0 percent are deficient in DTPA
extractable Zn (Fig. 1). The solubility of native forms of Zn is
highly pH and EC dependent and decreased by a factor of 100
percent per unit raise in pH (Lindsay, 1972) 1%, In the present
study also all the soil samples of selected sites showed pH in
acid range might be resulted in favour to accumulate Zn in
available form. Similar results were reported by Mahesh et
al., 2011 ' and Murthy et al., 2005 23],

Table 1: Available micronutrient (mg kg) status of soil at tasar silkworm’s food plants grown regions of Purulia district

Village No. of samples Zn B Fe Mn Cu
Pabra 20 4,834 6.64° 11.92° 44.78¢ 1.059"
Sonaijuri 05 3.35" | 4.04%F | 10.28¢ | 37.23M 1.32¢f
Damankiyari 23 4.07f 7.382 9.22¢ 38.04f 1.51¢%
Simla 06 5.76° 3.01 10.36¢ 41.13¢ 0.93"
Agardih 07 4859 | 3.68% | 11.74° 59.412 0.84"
Lara 12 2.93 4.46° 10.39¢ 49.60° 1.15f
Gourangadih 20 5.06° | 4.03" | 10.12¢ 44.69¢ 2.50°
Gagnabad 18 3.30" | 3.78%" | 10.23¢ 33.341 1.30¢f
Sonathali 07 4.44¢ 3.56" 14.342 35.829" 1.41¢%
Siayda 10 3.63¢ 3.12 10.26¢ 49.01° 0.85"
Jurguridi 10 2.10i 3.81f 7.60° 40.21¢ 1.85¢
Ranjandih 09 4,844 4.13° 11.07¢ 32.08 1.61¢
Kalapathar 12 3.789 3.22 10.18¢ | 34.96M 1.35¢f
Makhyada 01 8.042 4.89¢ 9.60° 54.00° 9.612
Mean 4.10 4.65 10.42 41.33 1.49
Median 3.56 3.49 9.75 44.58 0.88
Mode 2.47 1.98 4.90 48.35 0.79
Minimum 0.37 0.76 2.30 9.05 0.26
Maximum 15.85 | 17.82 19.70 81.05 9.87
SD 2.82 3.52 4.52 15.41 1.85
cv 68.83 | 75.76 43.40 37.28 124.32

Available Boron

The available B content of the soils of tasar sericulture
practicing in the study area varied from 0.76 to 17.82 mg kg
of soil with a mean value of 4.65 mg kg*. The median and
mode values were 3.49 and 1.98 mg kg, respectively (Table
1). The co-efficient of variance of sampling sites showed high
as 75.76%. A significant highest amount of available B had
recorded in the soils of Damankiyari village (7.38 mg kg)

and lowest in Simla (3.01 mg kg™?) and Siyada villages (3.63
mg kg1). Considering 0.5 mg kg of available B as the critical
limit (Stewart, 1953) ?2 in soil, 100 percent soil samples of
sites were sufficient in available B (Fig. 1). Berger and Troug
(1946) B reported that availability of B was comparatively
more in the acidic to neutral soil pH range. Thus, B-
availability is not a limited in the selected sites. The result of
Anitha et al., (2013) M is also confirmed with our result.
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Fig 1: Percentage of micronutrients in different category under sampling area

Available Iron

DTPA extractable Fe content in these soil series varied from
2.30 to 19.70 mg kg™ with a mean, median and mode values
of 19.70, 9.75 and 4.90 mg kg, respectively (Table 1). The
significant highest content of available Fe was observed in
soils of Sonathali (14.34 mg kg) and lowest in Jurgurdi (9.60
mg kg?). About 89 and 11 percent soil samples of study
places are found to be sufficient and deficient, respectively
(Fig. 1) when we consider 4.5 mg kg soils as threshold value
for DTPA extractable Fe in soil (Katyal and Randhawa, 1983)
(81, Soils with acidic pH range leads higher solubility could be
resulted in higher availability of Fe content. Therefore, iron
availability is generally high in acid soils. This is supported
by the findings of Medhe et al. (2012) 21,

Available Manganese

A wide variation in the DTPA extractable Mn (9.05 to 81.05
mg kg?') was observed in the different soil series with
minimum in Gaganabad (33.34 mg kg-!) and the maximum in
Agardih (59.41 mg kg). The mean, median and mode values
are 41.33, 44.58 and 48.35 mg kg?, respectively with a
medium co-efficient of variance as 37.28 percent (Table 1).
Such variations in Mn status of acid soils have also been
reported by Sakal et al. (1996) [*8l, Considering 2.0 mg kg*
soils of DTPA extractable Mn as critical limit (Takkar et al.
1989) 221 all soils were sufficient in available Mn (Fig. 1).
This implies that the soils contain sufficient Mn for successful
tasar sericulture in the area studied as they are above the
critical limits of 2.0 mg kg™.

Available Copper

The available Cu in the soils varied from 0.26 to 9.87 mg kg'*
of soil with a mean value of 1.49 mg kg* (Table 1). The
available Cu was the highest (9.61 mg kg*) in Makhyada and
lowest in Agardih (0.84 mg kg?), Siyada (0.85 mg kg*) and
Simla (0.93 mg kg). All the soils are found to be adequate in
DTPA-extractable Cu (Katyal and Randhawa 1983) [ as 0.2
mg Cu kg soil is considerable the threshold value (Fig. 1).
Available Cu was positively correlated with organic carbon,
clay and Zn. This is in accordance with the earlier report of
Chatterjee and Khan (1997) I,

Conclusion

Supplying of quality leaves is paramount crucial for
production of high quality tasar cocoons. Nutrient plays a
vital role in leaf quality resulting in produce the superior silk
yarn. In common, soils are adequate in cationic
micronutrients. Consequently, regular dressing of these
micronutrients is most necessary in these soils for higher tasar
silk production. A judicial use of other nutrients in organic
and inorganic source seems to be necessary for sustainable
tasar silk production and soil health.
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