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ABSTRACT

In order to study ‘Micronutrient status of soil from mango orchards of
Ratnagiri district and their relationship with soil properties’ in all hundred
surface soil samples (0 to 15 cm) and fourty profile soil samples (0 to 15, 15 to
30, 30 to 45 and 45 to 60 cm) were collected from Dapoli (Dapoli), Dapoli
(Wakawali), Khed (Avashi), Ratnagiri (Shirgaon) and Lanja (Lanja) tahsils of
Ratnagiri district. These soil samples were processed and analysed for their
DTPA-extractable micronutrients (Fe, Mn, Zn and Cu), available
macronutrients (N, P, K, Ca and Mg) and physico-chemical properties. The
correlations between the physico-chemical properties and available
macronutrients with DTPA-extractable micronutrients were also studied.

From the analysis, it could be concluded that the physico-chemical

properties of soils of mango orchards characteristically representedtypical
lateritic soils in the‘Very High Rainfall Lateritic’ (VRL) zone in the Konkan
region.
In general, the status of DTPA extractable micronutrients (Fe, Mn, Zn and Cu)
found to be adequate in all the mango orchards selected for the present
investigation. However, 2% and 17% samples from Dapoli (Dapoli) and Dapoli
(Wakawali) locations were respectively found to be deficient in available Cu
and Zn content. From, the correlation studies it was observed that the
availability of micronutrients in the soil was influenced by mechanical
composition, maximum water holding capacity, pH, EC, organic carbon,
available nitrogen, available phosphorous, available potassium and
exchangeable calcium.
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CHAPTER 1
INTRODUCTION

Mango (Mangifera indica L.) belonging to family Anacardiaceae is the

most important commercially grown fruit crop of Indian subcontinent. Mango is
one of the delicious tropical seasonal fruit and believed to be originated in the
sub-Himalayan plains of Indian subcontinent. It is one of the most
popular, nutritionally rich fruit with unique flavour, fragrance, taste and health
promoting qualities making it a common ingredient in new functional foods

often called “Super fruits’” as well as “The king of the fruits”.

Mango is grown in India for over 4000 years with more than 1,500
varieties in existence as on today. India is largest producer of mangoes in the
world and constitutes an important sector of the economy of mango growers

especially from rural sectors (Anonymous, 2011).

In addition to the unique taste, mango fruit has peculiar medicinal
properties. It is rich in pre-biotic dietary fibre, vitamins, minerals, and poly-
phenolic flavonoid antioxidant compounds. Mango fruit is an excellent source
of vitamin-A and flavonoids like beta-carotene, alpha-carotene and beta-
cryptoxanthin. 100 g of fresh fruit provides 765 mg or 25% of recommended
daily levels of vitamin A. It is also a very good source of vitamin-B6
(pyridoxine), vitamin-C and vitamin-E. Consumption of foods rich in vitamin C
helps to develop body resistance against infectious agents and scavenge harmful
oxygen free radicals. An interesting summary of mango contents is tabulated in
APPENDIX 11 (U.S.D.A,, 2011).

The mango plantation covers about 2.20 million ha area in India
(Ravikumar D. Modi et al., 2010) and about 0.45million ha area in Maharashtra.
The Production of mango has reached to approximately 12.75 million tons in
India (Ravikumar D. Modi et al., 2010) and about 638,600 tons in Maharashtra



(Anonymous, 2006). The area under mango production in the Ratnagiri district
reaches 62836 ha while the Ratnagiri district produces 115,939 tons of mango
fruits (Anonymous, 2010).

The Ratnagiri district under study which is a part of Konkan tract and
identified as horticulture district of Maharashtra, has humid; sub-tropical
climate with high rainfall. The soil of the district is mainly lateritic. The world
famous and the prime variety of mango, the Alphanso, is chiefly produced in the
district. Here mango is grown on hilly area under rainfed conditions.

In broad sense, there may be three basic reasons for Indian soils having low
productivity (FAI, 2001). These are poor fertility of Indian soils, adoption of
high yielding varieties without adequate fertilization and imbalanced use of
fertilizers. In general, lateritic soils have poor fertility and poor nutrient
retention capacity. This soil has deficiency of macro and micronutrients. The
soils of Konkan region having high nutrient loss may be due to heavy rainfall
and sloppy area, leads to leaching of nutrients. These factors may accentuate to
the deficiency of some micronutrients in the soil (Pereira et al., 1986).

In case of mango, micronutrients present in soil play important role in fruit
yield, tree development, fruit quality, flowering and fruit size. The deficiency of
various micronutrients may cause spongy tissue or delaying maturity of fruits in
mango. The fertility status of soil is one of the most important factor governing
the yield and quality of mango fruit. In case of mango crop, soil depth, texture,
drainage, pH and native fertility are very important for sustaining its
productivity. The crop is very sensitive to poor drainage and water logging
conditions (Schaffer et al., 1992). In addition, the crop is susceptible to higher
salinity levels. (Jindal 1975, Rastogi and Chandra, 1987)

The Indian lateritic soils on other hand have micronutrient deficiencies. The
first micronutrient deficiency diagnosed was of Zn in Rice, at Pantnagar. By the
year 2000 widespread deficiencies of Fe, Zn, Mn, B and Mo were diagnosed in

succession. Further intensification of agriculture necessitated due to increase in



food requirement is bound to aggravate the existing deficiencies and progressive
emergence of deficiency of other nutrients. This posed a serious soil health
hazards. Based on work done under the auspices of the All India Co-ordinated
Scheme of Micronutrients in Soils and Plants (ICAR), analysis of 2.52 lakh soil
samples drawn from 20 states of the country indicated 49,12,5 and 3 per cent
deficiency of Zn, Fe, Mn and Cu, respectively (Anonymous 2004).

Thus, in general dearth of micronutrients in Indian lateritic soils including
the soils of Konkan was indicated by several workers. In addition to this, the
significance of micronutrients for the fertility of the soil and in turn for the
growth of crops like mango was also highlighted. Mango being the most
important crop in Konkan, the micronutrient status of mango orchards of
Konkan achieves a great consequence.

In the light of prior stated facts, the present investigation entitled
“Micronutrient Status of Soil from Mango Orchards of Ratnagiri District and
their Relationship with Soil Properties” is undertaken with following objectives.
e To assess DTPA extractable micronutrients (Fe, Mn, Zn, Cu) status of soil

from mango orchards of Ratnagiri district.

e To assess macronutrient status of soil.
e To assess physico-chemical properties of soil.
e To study the correlation or interrelationship of soil properties with available

micronutrients.



CHAPTER II
REVIEW OF LITERATURE
In the present chapter available literature on the topic entitled

“Micronutrient status of soil from mango orchards of Ratnagiri district and
their relationship with soil properties”, has been briefly reviewed under suitable

headings as follows.

2.1 DTPA extractable micronutrient (Fe, Mn, Zn, Cu) status

of mango orchards.
2.2 Macronutrient status of mango orchards.
2.3 Physico-chemical properties of mango orchards.

2.4 Correlation or interrelationship of soil properties with
available micronutrients.

2.1 DTPA extractable micronutrients (Fe, Mn, Zn, Cu) status

of mango orchards.

2.1.1 Iron (Fe):

Suryavanshi (2010) from his studies on ‘Micronutrient status and its
relationship with soil properties in mound planted mango orchards of
Sindhudurga district’ observed that the Fe content was in the range of 12.88 to
50.44 mg kg™ with an average value of 30.60 mg kg™. He also observed a
declined trend of Fe content with soil depth.

Diwale (1994), Patil et al., (2003), Patil and Meisheri (2004), Shinde
(2006), Gaidhani (2008) and Sankpal (2008) revealed that the Fe content in
lateritic soil of Konkan (M.S.) was between 17.42 and 123.30 mg kg™. Similarly
Pereira (1983), Taware (1983), Salvi (1988), Revandkar (1990) and Terse (1989)
reported that the Fe content of surface soil samples of lateritic soil of Konkan
(M.S.) was in the range of 9.0 to 36.8 while in profile samples it was 3.8 to 26.75

mg kg™. They observed that Fe content decreased with soil depth.



Somasundaram et al., (2009) found that the top and slope soils of ravines
had more Fe deficiency than other soils. This was probably due to accelerated
soil erosion.

Bharambe et al., (1990) reported no specific trend of Fe content with the
soil depths of Maharashtra. Interestingly, Dabke (1987) observed an increasing
trend with soil depth while Nipunge et al., (1996), Dhane and Shukla (1995),
Pati and Mukhopadhyay (2011), Verma et al., (2005), Sharma et al., (2007) and
Singh et al., (2009) observed a declined trend of Fe content with soil depth.

Avasthe and Avasthe (1995) revealed that higher Fe content at surface soil
than profile soil was due to higher acidity and organic matter content at surface
layer while Rajeswar et a.,(2009) observed higher values of Fe content at the
surface layer than that at profile due to more accumulation of humic substances
and prevalence of reduced conditions at surface layers. Similarly, Singh et al.,
(2002) found a declining trend of Fe content from surface layer to subsurface
layer due to loss of Fe,Os. This loss was because of decomposition of smectite
and partial mobilization of Fe bearing material (clay) through subsurface cracks.

Mahajan (2001) observed that the Fe content in surface and profile soils of
mango orchards of lateritic soils of Konkan (M.S.) was in the range 10.31 to
44.75 mg kg'with mean value of 21.63 mg kg™ and 5.11 to 47.60 mg kg 'with
mean value of 15.17 mg kg™, respectively. He also found a decreasing trend of
Fe content with the soil depth which was due to increasing pH and decreasing
organic matter content.

Diwan (1982) reported that the higher content of Fe in lateritic soils of
Konkan (M.S.) was due to laterization processes in which sesquioxides
accumulate to increase the Fe content. In addition, low pH and higher organic
matter content of lateritic soil was also responsible for higher Fe values.

In general, several workers reported deficiency of Fe in Indian soils, while
Cakmak (2002) reported that the average Fe deficiency in Indian soils was about
30 per cent while Singh (2006) observed that soils of Maharashtra had a



deficiency of 19.6 per cent while Anonymous (1996) found that the deficiency of
Fe in the soils of Konkan (M.S.) was about 10 per cent.
2.1.2 Manganese (Mn):

Shinde (2006) studied the lateritic soils of mango orchards of Konkan
(M.S.) and reported the value of available Mn at surface and profile soil to be
28.90 to 97.70 with an average value of 49.33 mg kg™ and 33.30 to 87.36 with
an average value of 48.28 mg kg™, respectively. He observed an increasing
trend of Mn content with slope and a slightly decreasing trend with depth of
soil.

Suryavanshi (2010), Mahajan (2001), Sankpal (2008), Yadav (1988), Shah
(1992), Andhalkar (1984) and Chavan (1977) found the levels of Mn in the
lateritic soils of Konkan (M.S.) in the range of 6.93 to 74 mg kg” and a
decreasing trend of Mn content with soil depth. However, Pereira (1983)
reported an increasing trend of Mn content with depth in hill soils of Konkan
(M.S.) due to the leaching losses from surface layer.

Vaidya (1988) from his study on ‘Forms of Manganese and their
distribution in Rice soil profiles of Konkan (M.S.)’ revealed that lateritic soils
were richer in various forms of manganese than black soils.

Patil and Meisheri (2004) reported that the available Mn in soils of Konkan
(M.S.) was in the range of 20.0 to 72.35 with mean value of 41.05 mg kg™ while
Patil et al., (2010) observed that the level of Mn in the lateritic soils of Konkan
(M.S.) was in the range of 6.06 to 68.7 mg kg™. Similar range of available Mn
was also reported by Katyal and Sharma (1991) and Dhane and Shukla (1995)
for benchmark soils of India and Maharashtra, respectively.

Singh (2006) found that the average available Mn was in the range of 1.4 to
50 mg kg™ in the soils of Maharashtra. Anonymous (1996) through a survey
observed 3 per cent deficiency of Mn content in soils of Konkan (M.S.) while

Anonymous (1992) reported 2.8 per cent deficiency in soils of Maharashtra.



Raghupati and Bhargava (1997) observed that the Mn content in mango
orchards of soils of Karnataka was from 8.0 to 51.0 mg kg™ while Avashthe and
Avasthe (1995) found higher values of available Mn at higher altitude than
lower altitude.

Taware (1983), Malvade (1993), Terse (1989) and Salvi (1988) reported a
decreasing trend of available Mn with the soil depth. Interestingly, Bharambe et
al., (1990) observed no specific trend of Mn content with soil depth.
Chinchmalatpure et al. (2000) also observed no specific trend of Mn with depth
but they found higher available Mn content in some surface soil samples. This
may be due the chelating action of organic compounds released during the
decomposition of manures.

Somasundaram et al., (2009) observed that the soils under perennial plants
like perennial fruit crops had higher Mn content than the soils under cereals.
Nipunge et al., (1996) opined a declined trend of available Mn with soil depth
due to difference in intensity of pedogenic processes at surface and profile soils
and more complexing of Mn with organic matter in the profile soil.
Rajeswar et al., (2009) stated an irregular trend of Mn with depth which was
due to its presence in reduced forms in the soils while Chavan et al., (1980)
observed that the declined trend of Mn with soil depth may be due to
decomposition of organic matter and restriction of the movement of bivalent Mn
by free lime in profile soils.

Murthy et al., (1997) found higher values of Mn at surface layer than
subsurface layer because of higher activity of micro-organisms at the surface
layer. Sharma et al., (2007) observed that the micronutrients release with the
decomposition of the organic matter in surface soil was due to the low pH and
higher amounts of organic matter. They also observed that the low pH values
helped to increase the solubility of micronutrient cations from soil material.
2.1.3 Zinc (Zn):

Suryavanshi (2010) from his studies on ‘Micronutrient status and its



relationship with soil properties in mound planted mango orchards of
Sindhudurga district’ found that the Zn content of lateritic surface soil of
Konkan (M.S.) was in the range of 0.924 to 1.641 mg kg™ and that in the profile
soil it was 0.625 to 1.195 mg kg™. He also reported a declining trend with soil
depth.

Mahajan (2001) from his study on ‘status and distribution of
micronutrients in relation to the properties of lateritic soils under mango
orchards in south Konkan (M.S.)” observed that the available Zn of surface and
profile soil was 0.255 to 1.769 with a mean value of 0.607 mg kg™ and 0.142 to
3.750 with a mean of 0.707 mg kg™, respectively. He also found an increasing
trend of available Zn with slope of orchard while a decreasing trend with the
soil depth.

Patil et al., (2010) reported that the available Zn of lateritic soil in Konkan
(M.S.) was in the range of 0.29 to 2.28 mg kg™ . Diwale (1994) found Zn
content in lateritic soils in the range of 1.10 to 1.30, 0.60 to 0.90, 0.65 to 0.85
and 0.50 to 0.60 mg kg™ at respective depths of 0 to 15, 15 to 30, 30 to 45 and
45 to 60 cm.

Cakmak (2002) reported that by and large the soils of India were Zn
deficient. Anonymous (1996) supported this observation through his study on
the soils of Konkan (M.S.) and Maharashtra and reported that the deficiency
was about 28 per cent in Maharashtra and 56 per cent in Konkan (M.S.). Similar
observations were also reported by Patil (2001) and Mahajan (2001).

Singh (2006) observed that the values of Zn content of the soils of
Maharashtra were 0.14 to 4.16 mg kg™ while Gaidhani (2008) and Sankpal
(2008) found that the Zn content of lateritic soil of Konkan (M.S.) varied from
0.10 to 10.40 mg kg™ . Patil et al., (2003) and Patil and Meisheri (2004)
observed that the Zn content in the soils of Konkan ranged from 0.29 to 2.28

with an average value of 1.03 mg kg™.



Shinde (2006) from his study on ‘Physico-chemical properties of lateritic
soil from Mango orchards in Ratnagiri and Sindhudurga districts’ revealed that
the Zn content in the lateritic soils of Konkan at depths of 0 to 30 and 30 to 60
cm was in the range of 0.98 to 3.78 with mean value of 1.87 mg kg™ and 0.92 to
3.28 with mean value 1.50 mg kg™, respectively. A declined trend with soil
depth was also reported by him.

Taware (1983), Salvi (1988), Terse (1989), Shah (1992) Malvade (1993)
and Pawar (1993) found a declined trend of Zn content with the soil depth.
However, Pereira (1983) and Dabke (1987) observed a slight increase in Zn
content with depth. However, Bharambe et al., (1990) reported no specific
trend.

Pereira et al., (1986) found higher values of Zn content at higher slopes in
soils of mango orchards of Ratnagiri district. However, in general they reported
the deficiency of Zn content in most of the soil samples. Similarly, Diwan
(1982) observed the deficiency of Zn in soils of Konkan (M.S.) due to high
amounts of Fe and Cu in the soil.

Jalali et al., (1989) and Nayak et al., (2000) stated that uneven distribution
of Zn in surface and profile soils was due to accumulation of comparatively less
or more amount of organic matter in surface layer than in subsurface layer.
Waghmare et al., (2008) opined that the deficiency of Zn in the soils of
Maharashtra was due to charging of Zn cations in alkaline conditions to their
oxides or hydroxides and thereby lowering the availability of Zn while Khan et
al., (1997) found that the Zn content of terrace type of soil was highest than
other types of soil.

Chinchmalatpure et al. (2000) observed that most soil profiles on sandstone
land forms were deficient in available Zn as compared to soils derived from
basalt due to relatively higher organic carbon content.

2.1.4 Copper (Cu):
Pawar (1993) and Sankpal (2008) reported that the available Cu content



in the lateritic soils of Konkan was found to be in the range of 0.071 to 16.2 mg
kg™. Diwan (1982), Taware (1983), Yadav (1988), Terse (1989), Revandkar
(1990) and Malvade (1993) observed the range of available Cu in the lateritic
soils of Konkan (M.S.) as 1.6 to 5.2 ppm. They found a declined trend of
available Cu with soil depth. However, Dabke (1987) found a slightly
increasing trend and Salvi (1988) reported no specific trend of available copper
with soil depth.

Patil et al., (2010) observed that the available Cu content in the lateritic
soils of Konkan (M.S.) was from 1.49 to 9.32 mg kg™. Gaidhani (2008) from his
studies on ‘Effect of integrated nutrient management on yield, partitioning and
uptake by Rice and on fertility’ reported that the range of available Cu in
lateritic soils of Konkan (M.S.) was varied from 14.75 to 27.08 mg kg™

Suryavanshi (2010) observed that the available Cu content of soils of
mango orchards of Sidhudurga district varied from 1.147 to 2.680 with an
average of 1.820 mg kg™. He found a declined trend of available Cu with soil
depth while Patil and Meisheri (2004) observed the Cu content in the lateritic
soil of Konkan (M.S.) in the range of 1.49 to 9.32 mg kg™

Shinde (2006) found that the Cu content at two depths of 0 to 30 and 30 to
60 cm, in lateritic soils of mango orchard in Konkan (M.S.) was ranged from
0.72 to 4.32 with mean value of 2.04 mg kg™ and 0.51 to 5.66 with a mean value
of 1.67 mg kg™, respectively. He found a declining trend with soil depth while
no specific trend of available Cu with slope of soil. He also observed sufficient
Cu content in the soil which was due to high organic matter content present in
the soil.

Mahajan (2001) reported that the Cu content of lateritic soil of mango
orchards in Konkan (M.S.) at surface soil and profile soil was in the range of
1.14 to 5.09 with a mean value of 2.54 mg kg™ and 0.17 to 5.15 with a mean
2.21 mg kg™, respectively. No specific trend with age of the orchard and a
declining trend with soil depth of available Cu were also found.



Patil (2001) observed the deficiency of available Cu in few pockets of
lateritic soils of Konkan (M.S.) while Anonymous (1996) found the deficiency
of about 51 per cent. In addition, Singh (2006), in his survey of soils of
Maharashtra, observed the overall available Cu in the range of 0.42 to 8.72 mg
kg™. Several deficiency pockets in Maharshtra including Konkan (M.S.) were
also observed in this survey.

Avasthe and Avasthe (1995) found that the Cu content was more at higher
altitude than at lower. Follet and Lindsay (1970) and Karim et al., (1976)
observed that soil from basalt had higher available Cu than that in costal planes.
Pereira et al., (1996) observed more available Cu at higher slopes in lateritic
soils of Konkan (M.S.).

Rajeswar et al., (2009) found a declining trend of available Cu with soil
depth due to decrease in organic carbon content in soil profiles. However
according to Mehta et al., (1964) the higher values of available Cu in the
surface soil might be due to translocation of Cu from lower layers to the surface
layers under the influence of vegetation.

According to Malewar (1995) the wide variation in the content of Cu in
profile and surface soil was associated not only with type of parent material and
their chemical composition but also with the fractional crystallisation of magma
from which parent materials were formed and subsequently soils were derived.
2.2 Macronutrient status of soil:

2.2.1 Available nitrogen:

Chavan et al., (1995) found that the nitrogen content in the lateritic soils of
Konkan (M.S.) in the range of 253.10 to 260.10 and 153.10 to 161.60 kg ha™ at
0 to 30 and 30 to 60 cm depth, respectively. They found a decreasing trend of
nitrogen content with soil depth.

Kadam (1984), Dabke (1987), Phonde (1987), Salvi (1988), Yadav (1988),
Mali (1989), Terse (1989), Revandkar (1990), Shah (1992), Malvade (1993),
Pawar (1993), Tupe (1996), Dongre (1997) and Sankpal (2008) observed that



the range of available nitrogen in the lateritic soils of Konkan (M.S.) varied
from 149.94 to 482.20 kg ha™. They also reported a declined trend of nitrogen
content with soil depth. However, Vaidya (1988) observed no specific trend.

Raghupati and Bhargava (1997) found that the nitrogen content in the
lateritic soils of mango orchards of Ratnagiri district was in the range of 58.00
to 134.00 mg kg™. Gaidhani (2008) from his studies on ‘Effect of integrated
nutrient management on yield, partitioning and uptake by Rice and on fertility’
revealed that the average available nitrogen in the lateritic soils of Konkan
(M.S.) was 278.30 kg ha™.

Mahajan (2001) observed that the available nitrogen in the soils of mango
orchards in Konkan (M.S.) varied from 341.20 to 862.40 with an average of
591.90 kg ha™ and 291.60 to 900.00 with mean value of 479.50 kg ha™ at
surface and profile soil, respectively. A declining trend with soil depth was also
reported. Referring to the rating given by Bangar and Zende (1978), he
classified 1.92 per cent samples as moderate, 51.92 per cent samples as
moderately high, 28.84 per cent as high and 17.30 per cent as very high. He also
found that the high content of nitrogen in the soils of mango orchards was due
to leaf fall of mango trees and thereby accumulation of organic matter in the soil
which in turn increased the available nitrogen in the soil.

The depth-wise nitrogen content in the lateritic soils of mango orchards of
Konkan (M.S.) ranged from 282.24 to 627.00 with a mean value of 398.04 kg
ha™ and 263.28 to 577.02 with mean value of 394.92 kg ha™ at 0 to 30 and 30 to
60 cm depth, respectively (Shinde,2006). He also reported a declining trend of
nitrogen content with soil depth and increasing trend with slope of soil.

Dongale (1989) found the nitrogen content in the lateritic soils of Konkan
(M.S.) in the range of 185.00 to 674.00 kg ha™. He also observed that the
nitrogen content of Sindhudurga district was comparatively less than that of
Ratnagiri district.

Suryavanshi (2010) from his studies on ‘Micronutrient status and its



relationship with soil properties in mound planted mango orchards of
Sindhudurga district’ revealed that the nitrogen content in lateritic soil of
Konkan (M.S.) was varied from 338.94 to 527.62 with mean value of 409.94 kg
ha™. A declining trend with depth was also observed.

Talukdar et al., (2009) opined that the higher values of nitrogen content in
the soil might be due to high content of organic carbon which on mineralization
released higher nitrogen. Patil and Sonar (1994) observed that the variation of
available nitrogen was due to the differences in the physiography of soil as well
as differential cultivation and management practices of soils.

Sharma and Bali (2000) found that the higher values of available nitrogen
in surface soils could be attributed to the presence of higher organic carbon in
the surface soil. Pradeep Kumar et al., (1995) observed that the general irregular
distribution of available nitrogen could be due to stratification of soil.

Rajeswar et al., (2009) and Prasunarani et al., (1992) from their studies
reported that the available nitrogen was found to be maximum in surface
horizons. However, it decreased with soil depths which might be due to
accumulation of plant residues, debris and rhizosphere.

2.2.2 Available phosphorous (P,O;):

Deshmukh et al., (1982) observed that the available phosphorous in the
surface soils of Konkan (M.S.) was in the range of 5.01 to 26.14 ppm. The top
layers were found richer than the subsurface layers of the soil.

Pereira et al., (1986) found the available phosphorous in the range of 0.79
to 2.96 with a mean value of 2.17 kg ha™ and 0.39 to 4.10 with average of 2.10
kg ha™ at higher and lower slopes, respectively in the lateritic soils of mango
orchards of Ratnagiri district. Chavan et al., (1995) reported that the
phosphorous content in the lateritic soils at two depths 0 to 30 and 30 to 60 cm,
varied from 11.00 to 12.40 and 10.20 to 11.00 kg ha™, respectively. However, it
decreased with soil depth. Similarly, Raghupati and Bhargava (1997) reported
the available phosphorous in the lateritic soils of mango orchards of Ratnagiri



district in the range of 10.40 to 15.60 kg ha™. They categorised 30 per cent of
the orchards as ‘very low’ and 16 per cent as ‘low’ in available phosphorous
content.

Various researchers namely, Kadam (1984), Patil (1986 a), Patil (1986 b),
Bobade (1987), Phonde (1987), Sagane (1987) Tupe (1996), Dongre (1997),
Pednekar (1998), Revandkar (1990), Diwale (1994), Gaidhani (2008) and
Sankpal (2008) reported the available phosphorous in the range of 0.30 to 38.75
kg ha™ including surface and profile soils in lateritic soils of Konkan (M.S.).
They also reported a declining trend with soil depth. However, Vaidya (1988)
and Dabke (1987) found no specific trend.

Suryavashi (2010) observed that the phosphorous content in the lateritic
soils of mango orchards of Konkan (M.S.) in the range of 3.42 to 15.33 with
average of 7.96 kg ha'with a decreasing trend of it with soil depth. Shinde
(2006) and Mahajan (2001) from their study on the phosphorous content in the
lateritic soils of mango orchards of Konkan (M.S.) revealed that the range for
available phosphorous at surface soil as 2.51 to 24.90 kg ha™ while in profile
soil it was 1.20 to 27.53 kg ha™ which showed a declining trend with depth of
the soil.

According to Prasunarani et al., (1992) the low content of available P>Os
in lateritic soils might be due to low native phosphorous content and fixation of
released phosphorous by clay minerals and oxides of Fe and Al. Thangaswamy
et al., (2005) stated that the higher content of phosphorous in soil was due to
confinement of crop cultivation to surface layer and supplementation of the
depleted P>Os through fertilizers. Mahesh Kumar et al., (2011) revealed that the
coarse texture soils had higher content of phosphorous than fine texture. Sharma
and Bali (2000) observed that the declining trend of phosphorous was due to
higher fixation of it with depth.

Badrinath et al., (1986) reported that the low available phosphorous in the
soils of Maharashtra might be due to high phosphorous fixing capacity of these



soils may be preventing its transformations into readily available form in the
soil solution. Talukdar et al., (2009) found that available phosphorous content is
related with the organic carbon content in the soil while Tiwari et al., (1987)
observed that the available phosphorous was more in spring due to higher
microbial activity in soil in this season releasing the phosphorous with faster
rate.

2.2.3 Available potassium (K,0):

Chavan et al., (1995) from their study found that the average values of
potassium content in the lateritic soils of Konkan (M.S.) were 147.30 and
108.40 kg ha™ at 0 to 30 and 30 to 60 cm depth, respectively. A declining trend
with depth was also reported. Pereira et al., (1986) observed the available K,O
content of lateritic soils of mango orchards of Ratnagiri district in the range of
177.90 to 696.80 with an average value of 336.63 kg ha™ at lower slope and
207.60 to 425.00 with mean value of 324.77 kg ha™ at higher slope.

Parab (1990) found that available potassium in the lateritic soils of Konkan
(M.S.) had a range of 15.00 to 261.00 ppm. A declined trend with depth was
also reported. He also found a higher value of available potassium in Ratnagiri
district than that in Sindhudurga district.

Shinde (2006) from his study on ‘physico-chemical properties of lateritic
soil from mango orchards in Ratnagiri and Sindhudurga district’ reported an
estimate of potassium content in the range of 212.35 to 302.40 with a mean
value of 238.04 kg ha™ and 201.60 to 282.89 with mean value of 233.00 kg ha™
at 0 to 30 and 30 to 60 cm depth, respectively. A decrease in potassium with soil
depth was also reported.

Bharambe et al., (1990) reported that the higher values of potassium in
soils of Maharashtra due to presence of higher quantity of potassium bearing
minerals in the parent material.

Revandkar (1990) observed that available potassium in the lateritic soils of
Ratnagiti district had a range of 23.71 to 296.34 kg ha™. Further, he also



observed an increasing trend of potassium content with soil depth due to
increase in clay content and decrease in sand and organic carbon content with
soil depth while Patil (1981), Pereira (1983), Patil (1986 b) and Vaidya (1988)
reported no specific trend of potassium content with soil depth.

Taware (1983) reported the available potassium in the lateritic soils of
mango orchards of Ratnagiri at higher and lower slopes each with surface and
profile samples. The respective values reported were 202.00 to 410.01, 187.00
to 385.04, 177.90 to 312.20 and 202.00 to 242.20 kg ha™, respectively. The
increasing trend in available potassium was due to more weathering of mica,
potash and feldspar in profile.

Sagane (1987), Dongre (1997), Malvade (1993), Pawar (1993), Diwale
(1994), Tupe (1996), Pednakar (1998), Gaidhani (2008) and Sankpal (2008)
observed that available potassium in the surface and profile lateritic soils of
Konkan (M.S.) was in the range of 81.04 to 529.06 kg ha™. They also reported
a decreasing trend with depth. However, Salvi (1988) observed the same range,
but a decreasing trend up to 45 cm depth and an increasing trend up to 90 cm
depth.

Suryavanshi (2010) observed the potassium content in the lateritic soils of
mound planted mango orchards of Konkan (M.S.) as 219.32 to 275.73 with a
mean value of 248.75 kg ha™ and no specific trend with soil depth. Mahajan
(2001) reported the potassium content in the lateritic soils of mango orchards of
Konkan (M.S.) as 86.00 to 556.40 with average value of 185.40 kg ha™ and
80.60 to 1290.20 with average value of 216.23 kg ha™ at surface and profile
soil, respectively. He also found an increasing trend with soil depth.

Bhaskar and Subbaiah (1995) observed very low available potassium
content in lateritic soils of Andhra Pradesh, either due to low weathering of
coarse size mica or due to presence of small amounts of feldspar as source for
bases. Bielieski (1973) and Gupta and Rorison (1975) opined that high



concentration of available potassium in surface layer might be due to more
organic matter content in surface layer.

Pal and Mukhopadhyay (1992) opined that decrease in available potassium
content was due to more intensive weathering, release of labile potassium from
organic residues, application of potassium fertilizers and upward translocation
of potassium from lower depths along with capillary rise of ground water.
2.2.4 Exchangeable Calcium (Ca?*‘)

Sankpal (2008) from his study on “Studies on physico-chemical properties
of lateritic soils of agriculture research station, Phondaghat (Sindhudurga)’
observed the range of exchangeable calcium as 0.20 to 2.90 with mean of 1.60
cmol (p*) kg ™.

Chavan et al., (1995) found the exchangeable calcium in the lateritic soils
of Konkan (M.S.) in the range of 3.4 to 3.6 cmol (p*) kg™at 0 to 30 cm and 2.30
to 2.90 cmol (p*) kg™at 30 to 60 cm soil depth. A decreasing trend with depth
was also observed. Phonde (1987), Salvi (1988), Yadav (1988), Revandkar
(1990) and Shah (1992) reported the range of exchangeable calcium in the
lateritic soils of Konkan (M.S.) as 6.24 to 36.00 meq. per 100 gm. They found
no specific trend. However, Shah (1992) observed an increasing trend of
exchangeable calcium with soil depth.

Mahajan (2001) from his studies on ‘Status and distribution of
micronutrients in relation to the properties of lateritic soils of mango orchards in
south Konkan (M.S.)’ reported the range of exchangeable calcium in the surface
soil as 0.95 to 2.37 with a mean value of 1.56 cmol (p*) kg™ while at 30 to 60
cm depth it was 0.55 to 3.64 with a mean value 1.61 cmol (p*) kg™*. Referring to
the rating given by Sankaram (1966), he classified all the samples to have ‘low’
class. He also observed a decreasing trend with soil depth.

In Andhra Pradesh, Bhaskar and Subbaiah (1995) found low values of
exchangeable calcium with no specific trend of it with soil depth. According to



them, the low values were due to low weathering of sources for creation of the
base Ca’".

Shinde (2006) observed the exchangeable calcium in the lateritic soils of
mango orchards of Konkan (M.S.) as 1.17 to 2.90 with a mean value of
2.17cmol (p*) kg™ and 1.10 to 2.90 with mean value of 1.96 cmol (p*) kg™ at 0
to 30 and 30 to 60 cm depth, respectively. A decreasing trend with soil depth
and increasing trend with slope of orchard was also reported. Suryavashi (2010)
observed the exchangeable calcium in the lateritic soils of mango orchards of
Konkan (M.S.) in the range of 1.72 to 2.32 with mean value of 2.0 cmol (p*) kg’
'. A decreasing trend with soil depth was also reported.

Mohapatra and Kibe (1973) attributed the low content of exchangeable
calcium to high percolating nature and intensive leaching of the bases due to
high rainfall. Datta et al., (1990) reported a decreasing trend of exchangeable
calcium with soil depth while Bandopadhyay et al., (2008) found an increasing
trend.

Kadrekar et al., (1981) observed an increasing trend of exchangeable
calcium in the lateritic soils of Konkan (M.S.) with soil depth. They observed
low but comparatively higher values of exchangeable calcium than magnesium.
However, Raghupati and Bhargava (1997) reported adequate values of
exchangeable calcium for lateritic soils of Konkan.

2.2.5 Exchangeable magnesium:

Mahajan (2001) reported the content of exchangeable magnesium in
lateritic soils of mango orchards of Konkan (M.S.) as 0.33 to 1.53 with mean
value of 0.88 cmol (p*) kg™ and 0.36 to 1.64 with mean value of 0.81 cmol (p*)
kg™ in surface and profile soils, respectively. He categorized all the samples of
exchangeable magnesium under ‘low’ class as per the ratings given by
Sankaram (1966). He also found a decreasing trend of exchangeable magnesium

with increasing depth of soil. The low values of exchangeable magnesium might



be due to the percolative nature of lateritic soils and loss of bases because of
heavy precipitation.

Shinde (2006) revealed that exchangeable magnesium in lateritic soils of
mango orchards of Konkan (M.S.) varied from 0.58 to 1.67 with a mean value
of 1.20 cmol (p*) kg™ and 0.31 to 1.50 with a mean value of 0.97 cmol (p*) kg™
at 0 to 30 and 30 to 60 cm soil depth, respectively. He also observed decreasing
trend of exchangeable magnesium with soil depth and an increasing trend with
slope. All the samples were categorized under ‘low’ class as per ratings given
by Sankaram (1966) and further he opined that low values of exchangeable
magnesium may be due to loss magnesium through leaching as a result of heavy
rainfall in the region.

Chavan et al., (1995) observed the exchangeable magnesium in lateritic
soils of Konkan (M.S.) at 0 to 30 cm depth as 1.60 cmol (p*) kg™ and at 30 to 60
cm depth as 1.10 t01.40 cmol (p*) kg™ and also observed a decreasing trend of
exchangeable magnesium with soil depth.

Phonde (1987) and Tupe (1996) reported low values of exchangeable
magnesium in lateritic soils from mango orchards of Konkan (M.S.). Revandkar
(1990) reported the exchangeable magnesium content in lateritic soils of
Konkan (M.S.) as 1.07 meq./100g and slightly increasing trend with soil depth
due to elluviation of bases and illuviation of them in subsoil layers. Similarly,
Suryavanshi (2010) observed the values of exchangeable magnesium in lateritic
soils of mango orchards of Konkan as 1.72 to 2.32 with mean value of 2.05
cmol (p*) kg™. He also found decreasing trend with soil depth.

Datta et al., (1990) reported the declining trend of exchangeable
magnesium with the soil depth in the acid soils of Tripura while
Somasundaram et al., (2009) reported the increasing trend of it in the soils of
CSWCRTI, research station, Kota.

Bhaskar and Subbaiah (1995) reported very low content of exchangeable
magnesium content in lateritic soils of Andhra Pradesh which may be due to



low weathering of magnesium bearing minerals in soils. Raghupati and
Bhargava (1997) observed that the range of exchangeable magnesium in
lateritic soils from mango orchards of Ratnagiri district was 125 to 204 mg kg™,
He also found that majority of soils were low in magnesium which may be due
to leaching losses of magnesium in the lateritic soils of the region.

2.3 Physico-chemical properties of lateritic soils:

2.3.1 Particle size distribution

2.3.1.1 Sand content

Suryavanshi (2010) from his studies on ‘Micronutrient status and its
relationship with soil properties in mound planted mango orchards of
Sindhudurga district’ observed that the sand content of soil at 0 to15, 15 to 30
and 30 to 45 depths varied from 47.80 to 57.83, 44.26 to 56.80, 42.30 to 54.53
per cent with mean value of 50.63 per cent, respectively. He also reported that
the textural class of south Konkan (M.S.) region was sandy clay to sandy clay
loam and a decreasing trend of sand content with soil depth.

Mahajan (2001) from his studies on ‘Status and distribution of
micronutrients in relation to the properties of lateritic soils under mango
orchards in south Konkan (M.S.)’ observed that the sand content in the surface
soils of mango orchards of south Konkan (M.S.) ranged from 23.50 to 65.50 per
cent with mean value 47.60 per cent and in profile samples it ranged from 37.00
to 68.80 per cent 50.10 per cent. Many researchers (Pereira (1983), Dabke
(1987), Mali (1989), Revandkar (1990), Diwale (1994), Tupe (1996) and
Dongre (1997)) reported that the sand content of lateritic soils of Konkan (M.S.)
region ranged from 20.24 to 71.35 per cent.

Shinde (2006) from his study on ‘physico-chemical properties of lateritic
soil from mango orchards in Ratnagiri and Sindhudurga districts’ observed that
the sand content was found in the range of 42.68 to 67.00 with a mean value of
47.44 per cent and 40.15 to 51.10 with mean value of 44.89 per cent at 0 to 30
and 30 to 60 cm soil depths, respectively. He also found that the sand content



was inversely proportional to the soil depth. Further in contrast to this, Yadav
(1988) observed that the sand content of the lateritic soil of Konkan (M.S.)
region (M.S.) increased up to depth of 45 cm and decreased above 45 cm soil
depth. Further, Patil (1986 b) observed no specific trend in distribution of sand
content with depths of lateritic soils of Konkan region (M.S.).

Sehgal (1996) stated that the higher sand content in the surface soil than in
the profile may be due to less weathering of the parent material in upper surface
of the soil.
2.3.1.2 Silt content:

Chinchmalatpure et al. (2000) observed that the silt content varied from
5.00 to 47.80 per cent without any specific trend with soil depth in soils of
Maharashtra. Pereira et al. (1986) found that the silt content showed variation
from 13.4 to 48.0 per cent with mean value 26.10 per cent and 16.00 to 39.40
per cent with mean value 23.70 per cent at lower and higher slopes, respectively
in soils of mango orchards of Konkan (M.S.). However, Taware (1983) reported
no change in silt content with respect to slope in the soils of mango orchards of
Konkan (M.S.).

In general, the silt content of the soils of Maharashtra was reported by
Chavan et al. (1980) and Todmal et al. (2008) in the range of 2.45 to 63.27 per
cent with uneven distribution with soil depth. Similarly, Patil et al. (2003),
Dongale and Kadrekar (1992), Deshmukh et al. (1982), Taware (1983), Sagane
(1987) and Anonymous (1992) observed that the silt content of lateritic soils of
Konkan (M.S.) region was in the range of 14.20 to 47.00 per cent.

Suryavanshi (2010) reported the silt content in surface soils of mango
orchards of Konkan (M.S.) as 13.41 to 17.11 per cent and 11.08 to 19.10 per
cent in profile soils with a mean value of 14.99 per cent. He also reported no
specific trend of silt content with soil depth. Similar observations were also
recorded by Dabke (1987) and Pednekar (1998). Contrasting to this, Salvi
(1988), Mali (1989), Shinde (2006), Revandkar (1990), Avasthe and Avasthe



(1995) observed that the silt content of the soil decreased with increasing depth
of soil. Amusingly, Diwale (1994) from his study on ‘Distribution of different
forms of zinc in rice soil profiles of Konkan (M.S.)’ revealed that the silt
content in the lateritic soils of Konkan (M.S.) at variable depths like 0 to 15, 15
to 30, 30 to 45 and 45 to 60 cm was seen to be 17.82, 23.46, 23.49 and 29.44
per cent, respectively. This showed an increasing trend of silt content with
increasing depth of soil. Similar findings were also noted by Preethi et al.,
(1998) and Mathan (1991).

Mahajan (2001) observed that the silt content in surface soil was 12.40 to
28.90 per cent with a mean value of 21.30 per cent and in profile soil 8.00 to
23.80 per cent with a mean value of 15.70 per cent in lateritic soils of mango
orchards of Konkan (M.S.) region. He also observed a slight increase in the silt
content with increasing soil depth of soil at few locations.
2.3.1.3 Clay content:

Shinde (2006) studied physico-chemical properties of lateritic soil from
mango orchards in Ratnagiri and Sindhudurga districts and reported that the
clay content at 0 to 30 cm depth ranged from 23.11 to 44.55 per cent with mean
value of 33.92 per cent and at 30 to 60 cm depth it varied from 28.72 to 47.00
per cent with a mean value of 40.89 per cent. Further he observed that the clay
content was found to be increased from upper surface to lower surface of soil
from 33.92 to 40.89 per cent.

Dhane and Shukla (1995) observed that the clay content of vertisols,
inseptisols and entisols of Maharashtra ranged from 29.60 to 55.20, 17.20 to
53.20 and 21.80 to 27.60, respectively.

In addition, many workers (Chavan; 1977, Taware; 1983, Kadam; 1984,
Bobade; 1987, Malvade; 1993) observed that the clay content of the lateritic
soils of Konkan (M.S.) had a wide variation from 9.90 per cent to as high as

69.70 per cent. Further they reported an increase in the clay content with the soil



depth. However, Vaidya (1988) and Yadav (1988) observed that there was no
definite trend in case of clay content with soil depth.

With particular reference to, the clay content in lateritic soils of the
Ratnagiri district was found in the range of 21.30 to 53.38 per cent as reported
by Deshmukh et al. (1982), Pereira et al. (1986), Dongale and Kadrekar (1992)
and Patil et al. (2003),.

Interestingly, Subbaiah and Manickam (1992) stated the reason of
increase in the clay content with the soil depth was due to the translocation of
clay fraction from the surface soil down to the profile. Whereas, Patil et al.
(2010) reported higher clay content in soils developed on basaltic capping over
shell than that developed on basaltic alluvium and sand stone.

Terse (1989) from his study on ‘Characterisation of soil potassium in
bench mark soils of south Konkan (M.S.)’ reported that the clay content of
Ratnagiri district at variable depths of 0 to 30, 30 to 60 and 60 to 90 cm was
found in the range of 31.04 to 39.00, 31.00 to 47.92 and 29.00 to 45.00 per cent,
respectively.

Malewar (1995) observed that the clay content in the inceptisols and
vertisols of Maharashtra having a cultivation of fruit crops was found in the
range of 18.20 to 20.00 with an average value of 19.30 per cent and 42.80 to
54.80 with an average of 46.60 per cent, respectively.

Datta et al., (1999) found that the clay content in surface and profile soil
of higher slopes was lower than that of lower slopes. From these observations
they concluded that the topography of soil affects the clay content of the soil.
2.3.2 Particle Density (PD):

Suryavanshi (2010) found that particle density of lateritic soil of mango
orchards of Sindhudurga district was ranged from 2.34 to 2.56 with a mean of
2.45 Mg m™. He further reported that there was no specific trend of particle

density with soil depth.



Shinde (2006) from his studies on ‘Physico-chemical properties of
lateritic soil from Mango orchards in Ratnagiri and Sindhudurga districts’
observed that the particle density of lateritic soil of Konkan (M.S.) region at 0 to
30 cm depth varied in the range from 2.31 to 2.64 Mg m “ with a mean value of
2.46 Mg m 2 and at 30 to 60 cm depth it was found in the range of 2.12to 2.68
Mg m  with a mean value of 2.44Mg m . Further no relation of particle
density was observed with soil depth. In addition, there was no definite trend of
particle density with slope of soil.

Chavan et al.,(1995) revealed that particle density of lateritic soil of
Ratnagiri district varied between 2.45 to 2.61Mg m “and 2.48 to 2.74 Mg m “at
0 to 30 and 30 to 60 cm depths, respectively. A slight increase in particle
density with soil depth was observed.

Patil (1986 a), Yadav (1988), Revandkar (1990), Dongre (1997) and
Sankpal (2008) reported the particle density of lateritic soil in the range of 2.21
to 2.72 Mg m . They also observed no specific pattern of particle density with
soil depth. In contrast to this, Malvade (1993) and Dabke (1987) observed an
increase in the particle density with depth of lateritic soils of Konkan (M.S.).

Mahajan (2001) from his studies on ‘status and distribution of
micronutrients in relation to the properties of lateritic soils under mango
orchards in south Konkan (M.S.)’ observed that the particle density of surface

2 with an overall mean value of

soil ranged from 2.62 to 2.83Mg m
2.51Mg m , while the soil profiles showed particle density in the range of 2.21
to 2.88 Mg m™ with a mean value of 2.61Mg m . He found that the higher
particle density of lateritic soils was due to the presence of kaolinite, haematite
and fine grained mica in this soil. He also noticed that there was no appreciable
change in particle density with soil depth.

Datta et al., (1990) found that lowland soils have high particle density

than upland soils. Patro and Mishra (1985) observed the particle density as 2.60,



2.62, 2.68, 2.66 Mg m “at respective soil depths of 0 to 15 cm, 15 to 30 cm,
30 to 45 cm and 45 to 60 cm in Typichaplustult profile.
2.3.3 Bulk Density (B.D.):

Bharambe et al., (1990) reported the bulk density of soils of Maharashtra
in the range of 1.24 to 1.41 Mg m *at 0 to 30 cm depth and 1.34 to 1.43
Mg m " at 30 to 60 cm depth. A slight increase in bulk density with depth was
also observed. He opined higher bulk density values due to degradation of soil
structure due to alkalinity.

Higher values of bulk density in sub-surface soils than surface soils to
compaction caused by overburden of surface layers (Ahuja et al.,1989), while
Rao et al., (2010) reported the lower bulk density of surface soil than soil
profile. It may be due to elevated cultivation, organic matter and biotic activities
in the surface soil.

Sankpal (2008) revealed from his study that bulk density of surface soil
varied from 1.09 to 1.48 Mg m  with a mean value of 1.25 Mg m * and in
profile soil it ranged between1.39 to 1.52 Mg m . He found no specific trend of
bulk density with soil depth.

Bharambe and Ghonshikar (1985) and Ommala D. Kuchanwar et al.,
(2005) reported that the bulk density of soils of Maharashtra ranged from 1.15
to 1.27 Mg m “* with an average value of 1.19 Mg m

Sarma (1997) found an increase in the bulk density with soil depth.
However, Bhaskar and Subbaiah (1995) reported no specific trend whereas
Patro and Mishra (1985) observed a decrease in bulk density with soil depth.

Kadam (1984), Dabke (1987), Phonde (1987), Joshi and Kadrekar (1988),
Yadav (1988), Revandkar (1990), Shah (1992), Malvade (1993), Pawar (1993),
Chavan et al.,(1995), Tupe (1996) and Dongare (1997) had studied the lateritic
soils of Konkan (M.S.) and reported that the bulk density ranged from 1.04 to
1.79 Mg m .



Suryavanshi (2010) from his studies on ‘Micronutrient status and its
relationship with soil properties in mound planted mango orchards of
Sindhudurga district’ observed that the bulk density showed a variation in
between 1.20 and 1.31 Mg m “ with a mean value of 1.25 Mg m " and observed
no specific pattern of it with soil depth.

Mahajan (2001) and Shinde (2006) both observed that bulk density of
lateritic soil of Konkan (M.S.) at surface and profile varied from 0.99 to 1.47
and 0.98 to 1.38 Mg m “°, respectively. Further no specific trend of bulk density
with soil depth was found (Shinde ,2006). However, noted a slight increase in
bulk density with depth was also noted (Mahajan (2001).

Patil et al.,(2008) observed higher values of bulk density of surface soil
(1.83 Mg m ) and lower values for the profile soil (1.33 Mg m ). However, at
certain places he found higher values of bulk density for profile soils. Similarly,
Khan et al.,(1998) also observed higher values of bulk density at profile soil
might be attributed to dispersion and migration of clays and clogging of pores.
2.3.4 Maximum water holding capacity (MHWC):

Gaidhani (2008) from his studies on ‘Effect of Integrated nutrient
management on yield, partitioning and uptake by rice and on fertility status of
lateritic soils of Konkan (M.S.)’ reported that the maximum water holding
capacity of lateritic soils of Konkan (M.S.) ranged between 50.38 to 52.52 per
cent with an average value of 51.34 per cent.

Bhaskar and Subbaiah (1995) found increasing values of water holding
capacity with depth of red and lateritic soils of Andhra Pradesh. Revandkar
(1990) also observed similar trend and stated that the increase in MWHC may
be due to the increasing clay content with depth of the lateritic soils of Ratnagiri
district.

Ramteke (1996) and Ommala D. Kuchanwar et al., (2005) documented
that maximum water holding capacity of soils of different parts of Maharashtra
ranged from 55.60 to 73.58 per cent with an average of 63.47 per cent.



Terse (1989) found the maximum water holding capacity of lateritic soils
of Ratnagiri district in the range of 44.68 to 50.40 per cent at 0 to 30 and 45.41
to 52.20 at 30 to 60 cm depth with no specific variation with the depth.
Patil (1986 b) also supported no definite trend of maximum water holding
capacity of lateritic soils of Konkan (M.S.) with soil depth.

Diwale (1994) from his study on “Distribution of different forms of Zinc
in Rice soil profiles of Konkan (M.S.)’ observed that the range of maximum
water holding capacity of lateritic soils of Ratnagiri district at variable depths of
0 to 15, 15 to 30, 30 to 45 and 45 to 60 cm varied between 52.94 to 58.74, 54.07
to 60.25, 57.10 to 64.40 and 57.17 to 68.26 per cent, respectively. He further
found an increase in maximum water holding capacity with soil depth.

Mahajan (2001) reported that the maximum water holding capacity of
lateritic surface soils of Konkan (M.S.) was in the range of 34.80 to 65.70 per
cent with average value of 52.10 per cent while for profile soils it was 36.70 to
66.00 with average value of 56.10 per cent. By referring to the ratings of
maximum water holding capacities given by Sankaram (1966), he classified
36.53 per cent of his surface samples as ‘medium’ and 63.46 per cent as ‘high’.
For profile samples 9 per cent were classified as ‘medium’ and rest 91 per cent
were ‘high’. He also observed a declining trend of maximum water holding
capacity with soil depth. It may be attributed to decrease in the organic matter
with the depth. Salvi (1988) Pawar (1993), Shinde (2006) and Sankpal (2008)
observed that the maximum water holding capacity of surface and profile
lateritic soils of Konkan (M.S.) showed a variation from 37.82 to 72.97 per cent.
All these researchers observed an increase in maximum water holding capacity
with depth of soil.

2.3.5 Soil reaction (pH) :

Dongale and Kadrekar (1992) studied the lateritic soils of Konkan (M.S.)
and observed that the pH values varied from 5.10 to 7.20 while Dongale (1993)
from his study on of the soils of Ratnagiri district found that the soils were



acidic in reaction and pH values ranged from 5.70 to 6.90. No specific trend of
pH was found with soil depth. Edward Raja (2007) from his study revealed that
more soils of Ratnairi district were found to be more acidic with pH values
between 4.50 and 5.20. Sawant (2004) observed that the pH of lateritic soils
under different plantations ranged between 4.78 and 5.46 while
Pereira et al.,(1986) reported that pH values of mango orchards of Ratnagiri
district on lower slopes was found in the range between 5.40 to 6.30 with an
average value of 5.90 while on higher slopes it ranged from 5.00 to 6.10 with
an average value of 5.70.

Mali (1989), Terse (1989), Modak (1990) and Parab (1990) observed that
the pH of soils of Ratnagiri district ranged from 5.80 to 5.90. In addition,
Deshmukh et al., (1982) reported the average pH value of lateritic soil as 5.20
while Chavan et al., (1980) and Malewar and Ghonsikar (1984) found that the
pH value ranged from 5.00 to 6.50 for soils of Maharashtra.

Das et al., (2000) noted the pH of red lateritic soil of West Bengal was in
between 5.02 to 5.80 which showed the acidic nature of the soil. He also noted
that the pH increased with soil depth. Similar observations for the lateritic soils
of Maharashtra were also reported by Todmal et al., (2008) and Verma et al.,
(2005) and also observed similar pattern with soil depth.

Higher values of pH were associated with presence of high degree of base
saturation in the soil and vice versa (Shrinivas et al., 2011). Similar findings
were stated by Waghmare et al., (2008).

Datta et al., (1990) found that the pH values of upland soils were
comparatively lower than that of lowland soils. This may be due to surface run
off of upland soils. The pH value of soil was mainly decided by three factors
namely the parent material, rainfall and topography (Thangaswamy et al.,2005).
In addition, they also observed that an increasing trend of with soil depth. This
may be due to accumulation of exchangeable Na* and CaCOjs in the soil profile.
(Chattopadhyay et al.1996).



Somasundaram et al., (2009) studied the soils under perennial cultivation
and observed low pH values than that of regularly cultivated soils. It may be
attributed to higher leaf litter addition to soil which helps in acceleration of
mineralization process Sanborn (2001) and Wilson (2007).

Sarkar and Sahoo (2000) and Patil et al., (2008) found that the pH value
increased with depth as soil alkalinity increases with depth due to deposition of
basic salts by irrigation and eluviations.

Mahajan (2001) Shinde (2006), Sankpal (2008) and Suryavanshi (2010)
observed that the pH values of lateritic soils of Konkan (M.S.) region were
ranged between 4.33 to 6.44, 4.47 to 6.97 for 0 to 30 and 30 to 60 cm depth,
respectively. Further, Patil (1981) also reported similar range of pH for lateritic
soils of Konkan region (M.S.). However, he also observed no specific trend of
pH with soil depth.

2.3.6 Electrical conductivity (EC):

Dabke (1987) reported electrical conductivity of soils of Konkan (M.S.)
to be in the range 0.01 to 0.02 dS m™ with an average value of 0.046 dS m™,
without any specific trend of distribution with soil depth. On other hand, Shah
(1992) reported a decrease in electrical conductivity with soil depth.

Raghupati and Bhargava (1997) studied lateritic soils of mango orchards
in Ratnagiri district and observed that the electrical conductivity varied from
0.10 to 0.20 dS m™. Somasundaram et al., (2009) studied the soil under
horticultural crops and found a higher value of electrical conductivity. It may be
due to the inflow of soluble salts through irrigation water.

Todmal et al.,(2008) also observed an increasing trend of electrical
conductivity with soil depth. It may be attributed to poor drainage of water at
higher depths. Chavan et al., (1980) studied the electrical conductivity of soils
of Ratnagiri district and found that it varied from 0.01 to 0.15 dS m™.

Pereira et al., (1986) observed lower values of electrical conductivity at
lower slopes as 0.01 to 0.08 dS m™ with an average value of 0.03 dS m™than



that at higher slopes as 0.01 to 0.15 dS m™ with average of 0.28 dS m™. The
heavy precipitation in this region may be responsible for variation in Sidhu et
al., (1994) opined the same reason.

Parab (1990), Anonymous (1992), Dongale (1993) and Pednekar (1998),
observed that the electrical conductivity of lateritic soils showed variation
between 0.06 to 1.12 dS m™ with an average value of 0.23 dS m™.

Sagane (1987), Pawar (1993), Diwale (1994), Sankpal (2008) reported
lesser values of electrical conductivity (0.01 dS m™). This may be attributed to
the leaching of bases due to heavy rainfall in the region.

Padole and Mahajan (2003) and Waghmare et al., (2008), found lower
electrical conductivity for properly managed of soil due to leaching of salts
from surface to subsurface caused by downward movement of water.

Taware (1983), Vaidya (1988), Terse (1989) and Mahajan (2001)
observed no specific trend of electrical conductivity with soil depth while
Revandkar (1990), Diwale (1994), Dongre (1997), Sagane (1997),
Varma et al.,(2005) and Suryavashi (2010) found a decreasing trend of
electrical conductivity with soil depth.

Shinde (2006) from his studies on ‘Physico-chemical properties of
lateritic soils of mango orchards in Ratnagiri and Sidhudurga districts’ observed
that electrical conductivity values at 0 to 30 and 30 to 60 cm depths were found
in the range of 0.027 to 0.059 dS m™with mean value of 0.038 dS m™ and 0.025
to 0.055 dS m™ with mean value of 0.033 dS m™, respectively. He also found
declined trend of electrical conductivity with increasing soil depth.

2.3.7 Organic Carbon (OC):

Organic carbon content in soil was an important parameter of the soil and
was significantly responsible for the fertility and productivity of the soil
(Bandopadhayay et al.,2008).

Diwale (1994) studied organic carbon content at various depths in the
lateritic soils of Konkan (M.S.) and observed the organic carbon in the range of



13.70 t018.90, 8.00 to 16.20, 7.80 to 13.60 and 3.00 to 10.70 g kg™ at O to 15,
15 to 30, 30 to 45 and 45 to 60 cm depth of soil, respectively. The organic
carbon content decreased with soil depth.

Many researchers had studied organic carbon in the lateritic soils of
Konkan (M.S.). Patil (1981), Taware (1983), Bobade (1987), Dabke (1987),
Sagane (1987), Yadav (1988), Salvi (1988), Terse (1989), Vaidya (1988), Mali
(1989), Parab (1990), Revandkar (1990), Shah (1992) and Sankpal (2008)
reported that the organic carbon in the surface and profile soils showed variation
between 3.00 to 18.90 g kg™. All observed a decreasing trend of organic carbon
content with the soil depth. It may be due to lack of vegetation and highly
percolative nature of the lateritic soil Patil (1986 c).

Sarkar et al., (2002) also reported a decreasing trend of organic carbon
with soil depth. Similar trend of organic carbon was also reported by Das et al.,
(2000), Verma et al., (2005), Sharma et al., (2007), Patil et al., (2008), Patil et
al., (2010) and Pati and Mukhopadhyay (2011). The higher value of organic
carbon at surface soils may be due to the addition of manure and plant residue at
surface than subsurface (Rajeswar et al.,2009). Shrinivas et al., (2011) related
the low values of organic carbon content in the soil with higher rate of oxidation
in the soil at higher temperature and good aeration.

Pednekar (1998) reported no specific trend of organic carbon content
with soil depth.

Pharande et al., (1996) and Waghmare et al., (2008) opined that the
variation of organic carbon content in the soil was attributed to high temperature
responsible for hastening the rate of oxidation as well as addition of organic
matter and crop residues in the soil.

Mahajan (2001) from his study on ‘Status and distribution of
micronutrients in relation to properties of lateritic soils under mango orchards in
south Konkan (M.S.)’ revealed that the surface soil organic carbon had a range
of 01.25 to 03.32 per cent with mean value of 02.48 while for profile soil the



values ranged from 0.38 to 03.15 per cent with a mean value of 01.60 per cent.
Further he referred the ratings given by Bangar and Zende (1978) and classified
the samples as 74.07 per cent as very high, 9.26 per cent as high and 11.11 per
cent as moderately high. He mentioned a decreasing trend of organic carbon with
increasing soil depth. It may be due to high carbon content in the surface soil due
to profused root growth of grasses in surface layers.

Pereira et al., (1986) observed that the organic carbon content of
lateritic soils in mango orchards of Ratnagiri district at lower slopes to varied
from 02.40 to 25.90 g kg™ with a mean value of 12.90 g kg™ while at higher
slopes the organic carbon showed variation between 07.30 to 28.80 g kg™ with a
mean value of 16.80 g kg™

Shinde (2006) and Suryavanshi (2010) reported that the organic carbon
content of lateritic surface soils of Konkan (M.S.) found to be 7.80 to 18.30 g
kg™ and that for profile soil from 04.20 to 15.70 g kg™. Organic carbon content
exhibited a decreasing trend with the soil depth.

Chinchmalatpure et al., (2000) found that the of organic carbon content
of basaltic land form was higher than that sand stone land form. In addition,
Sahoo et al., (1995) observed that the organic carbon content of hilly terrain was
highest, while the plateau had medium and the plain land had lowest values of
organic carbon content.

2.4 Correlation or interrelationship between soil
properties and available micronutrients.

2.4.1 Iron:

Mahajan (2001) studied the lateritic soils of mango orchards of Konkan
(M.S.) and reported that available Fe had a positive and significant correlation
with sand (r = 0.114), silt (r = 0.270), electrical conductivity (r = 0.375),
available nitrogen (r = 0.332), available phosphorous (r = 0.380) and available
potassium (r = 0.183) contents whereas negative and significant relationship

with clay content (r = - 0.313) of soil. Increase in pH was found inversely



related to the solubility of iron and consequently the availability of iron got
reduced significantly (r = - 0.266). He also reported a positive and non-
significant correlation between available iron and exchangeable Ca*".

Waghmare et al.,(2008) observed that the available iron was negatively and
significantly correlated with pH (r = - 0.47) due to formation of insoluble higher
oxides of Fe at higher pH in soils of Maharashtra while Raj Kumar et al.,(1990)
also observed negative and significant correlation of available Fe with soil pH
in soils of Madhya Pradesh.

Suryavanshi (2010) found a positive and significant correlation of available
iron in lateritic soils of mango orchards of Konkan (M.S.) with sand
(r = 0.554), available nitrogen (r 0.377), silt (r = 0.428), clay
(r = - 0.373), electrical conductivity (r = 0.267) and available K,O (r = 0.253)
while negative and significant correlation with pH (r = - 0.228) and organic

carbon (r = - 0.223). In addition, he also observed the correlation of available
iron with exchangeable Ca®*, exchangeable Mg®* and available P,Os as positive
but non-significant.

Chinchmalatpure et al.,(2000) found a negative and significant relationship
of DTPA-Fe with pH in soils of Maharashtra due to increased solubility of
insoluble Fe compounds like haematite, goethite and amorphous iron oxides
which largely affected the distribution pattern of available Fe. However, Mete
and Samanta (1996) reported positive but non-significant correlation of
available iron with pH in red and lateritic soils of West Bengal.

Dabke (1987) observed positive and significant relationship of available Fe
with pH and maximum water holding capacity but negative significant
relationship with clay content while negative but non-significant relationship
with electrical conductivity and organic carbon in lateritic soils of Konkan
(M.S.). Similarly, Revandkar (1990) for lateritic soils of Konkan (M.S.) found
positive and significant correlation of available iron with available nitrogen and

phosphorous while non-significant relationship with available KO.



Pereira (1983) reported positive and significant correlation of available Fe
with electrical conductivity, organic carbon, sand content and negative
significant relationship with silt content however negative but non-significant
correlation with pH and clay content in lateritic soils of mango orchards of
Ratnagiri district.

Verma et al.,, (2005) found that DTPA-Fe has positive significant
correlation with organic carbon (r = 0.998) and negative significant correlation
with pH (r = 0.903) in alluvial soils of Punjab. Gupta et al., (2000) observed a
negative significant correlation of Fe with pH (r = - 0.503) and a positive
significant correlation of Fe with organic carbon (r = 0.154) for red soils of
Madhya Pradesh.

Nayak et al., (2000) for alluvial soils of Andhra Pradesh observed a
negative significant correlation of available Fe with pH and sand. He also
reported a positive significant correlation of Fe content with organic carbon and
silt. Sahoo et al., (1995) found that organic carbon had a positive significant
correlation and pH had a negative significant correlation with available Fe in
soils of Rajasthan.

Dongre (1997) studied the lateritic soils of Konkan (M.S.) and observed
that available Fe had a positive significant correlation with K,O and positive
but non-significant relation with organic carbon, available nitrogen and
phosphorous. For lateritic soils of Konkan (M.S.), Shah (1992) found a negative
significant correlation of Fe with bulk density (r = - 0.30) and clay content
(r = - 0.498) while a positive significant correlation of sand content, electrical
conductivity, available phosphorous, potassium and nitrogen. He also found a
negative but non-significant correlation of DTPA-Fe with particle density and
silt content and a positive but non-significant correlation with maximum water
holding capacity, while Salvi (1988) reported a positive but non-significant

correlation of available Fe with maximum water holding capacity.



Dhane and Shukla (1995) from his studies on soils of Maharashtra,
observed a positive significant correlation of available Fe, with organic carbon
(r = 0.468) and clay content (r = 0.373). For the soils of Assam, Talukdar et al.,
(2009) reported a positive significant correlation of available Fe with organic
carbon. According to him, this may be due to formation of organic chelating
agents which could have transformed insoluble phase of Fe in to soluble
metallic complexes. He also stated a negative significant correlation of available
Fe with pH. The same observations are reported by Singh et al., (2006).

Patil and Meisheri (2004) and Patil et al., (2003) studied the lateritic soils
of Konkan (M.S.) and observed a the negative significant correlation of
available Fe with pH (r = - 0.267) which was due to the formation of insoluble
higher oxides of Fe at higher pH and a positive significant correlation of Fe
content of the soil with organic carbon (r = 0.039). The same correlation was
found by Patil and Shingate (1982) for soils of Maharashtra.

For soils of Rajasthan, Somasundram et al., (2009) opined a negative
significant correlation of available Fe with pH and electrical conductivity.
According to them, the reduction in availability of Fe with increase in pH might
be due to conversion of Fe®* to Fe ** ions. At high pH, Fe may also precipitated
as insoluble form. They also observed a positive significant correlation of
available Fe with organic carbon. Here they observed that, increase in Fe with
increase in organic matter content (Organic carbon) might be due to greater
availability of chelating agents through organic matter. This reasoning was also
revealed by Sharma et al., (2003).

2.4.2 Manganese:

Mahajan (2001) from his study on lateritic soils of mango orchards of
Konkan (M.S.) reported a negative and significant correlation of available
manganese with sand content (r = - 0.198) and pH (r = - 0.150). The availability
of manganese had positive and significant correlation with silt
(r = 0.175) and clay (r = 0.120). This may be attributed to more adsorption of



divalent manganese (Mn*") on clay and slit particles. He also observed a
positive and significant influence of available Mn on electrical conductivity
(r = 0.137), exchangeable Ca®* (r = 0.128) available K,O (r = 0.173) while a
positive but non-significant correlation between available manganese and
organic carbon and negative but non-significant correlation with available
nitrogen and available P,0:s.

Nipunge et al., (1996) found a negative and significant correlation of
available Mn with pH, electrical conductivity while negative but non-significant
correlation with clay content in Maharashtra soils.

Suryavanshi (2010) studied the correlation of available manganese in
lateritic soils of mango orchards of Konkan (M.S.) and revealed a positive and
significant correation of Mn with sand content (r = 0.257), pH (r = 0.227),
available P,Os (r = 0.234) and exchangeable Mg®* (r = 0.272). He also reported
a positive and significant correlation of available manganese with exchangeable
Ca* (r = 0.314) and clay content (r = 0.366) and a negative and significant
correlation with electrical conductivity (r = - 0.255) silt content and organic
carbon while positive but non-significant correlation with available nitrogen and
available K,O.

Waghmare et al., (2008) observed a negative and significant correlation of
available Mn with pH (r = -0.33). This may be due to conversion of divalent
form of Mn** into insoluble and unavailable trivalent form that was Mn** with
increase in pH. He also reported a positive and significant correlation of
available Mn with organic carbon.

Khan et al.,, (1997) and Pati and Mukhopadhyay (2011) stated that
DTPA-Mn had a positive and significant correlation with clay content.
Chinchmalatpure et al., (2000) observed a negative and significant relationship
of DTPA-Mn with sand content in soils of Maharashtra indicated that its

availability was more in case of fine textured than coarse textured soils.



Verma et al., (2005) observed that DTPA-Mn had positive significant
correlation with organic carbon (r = 0.830) and negative significant correlation
with pH (r = 0.944), sand (r = 0.857) and electrical conductivity (r = 0.965) in
alluvial soils of Punjab. Nayak et al., (2000) reported a negative significant
correlation of available manganese with pH and sand content for the alluvial
soils of Andhra Pradesh. They also found a positive significant correlation of
manganese content with organic carbon and silt content.

Patil and Meisheri (2004) and Patil et al., (2003) observed a positive
significant correlation of Mn content with organic carbon (r = 0.219) which
indicated that availability of Mn increases with increase of organic matter for
the lateritic soils of Konkan (M.S.). They also observed a positive significant
correlation of available Mn with clay content (r = 0.259).

For lateritic soils of Kokan, Shah (1992) found a negative significant
correlation of DTPA-Mn with sand content, silt content, pH, electrical
conductivity, organic carbon and available nitrogen, phosphorous and potassium
while a positive significant correlation with particle density. He also found a
negative but non-significant correlation with maximum water holding capacity
and a positive but non-significant correlation with bulk density of Mn.

Dongre (1997) for the lateritic soils of Konkan (M.S.) reported a positive
significant correlation of available Mn with K,O and available phosphorous
while a positive but non-significant relation with available nitrogen.

Pati and Mukhopadhyay (2011) from his study on the acid soils of West
Bengal revealed that DTPA Mn had a positive significant correlation with
organic carbon (r = 0.518) and clay content (r = 0.254) while a negative
significant correlation with pH (r = - 0.473). Mahesh Kumar et al., (2011) for
soils of Rajasthan found a positive significant correlation of Mn with organic
carbon (r = 0.409) and a negative significant correlation with pH
(r =-0.434). According to them, the availability of Mn increased with increase

in organic matter because organic matter acted as a chelating agent.



Shinde (2006) observed a significant positive correlation of available
phosphorous, exchangeable of Ca** and exchangeable Mg®* with DTPA
manganese for lateritic soils of mango orchards in Konkan (M.S.). In addition,
he also stated a negative and significant correlation of Mn with electrical
conductivity and a positive but non-significant correlation with sand content,
clay content, organic carbon, available nitrogen and available K,O. However a
negative but non-significant correlation of available Mn with silt content was
also observed by him.

Revandkar (1990) observed a negative significant correlation of Mn with
available nitrogen (r = - 0.2746) and a positive significant correlation with P,Os
(r = 0.4555) while a positive but non-significant correlation with available
potassium for lateritic soils of Ratnagiri district.

For lateritic soils of Konkan (M.S.), Salvi (1988) observed a negative
significant correlation of pH, electrical conductivity, organic carbon and
maximum water holding capacity with DTPA Mn. However, positive and
significant correlation of it with clay content was also observed.

2.4.3 Zinc:

Mahajan (2001) reported the positive and significant (r = 0.147) correlation
of available Zinc with sand content in the lateritic soils of mango orchards of
Konkan (M.S.) as) while with clay content it was negative and significant
(r =-0.172). The inverse relationship of available Zinc with clay content might
be due adsorption of Zn** on surfaces of clay. He also observed the correlation
of available Zinc with exchangeable Ca** (r = 0.132), available K,O (r = 0.143),
P,Os (r = 0.259) and electrical conductivity (r = 0.298) as positive and
significant. In addition, a positive but non-significant correlation of available
zinc with pH, organic carbon and available nitrogen and a negative and
non-significant influence with silt was also observed.

Suryavanshi (2010) observed the correlation of available zinc in lateritic
soils of mango orchards of Konkan (M.S.) with sand content (r = 0.307),



available K,O (r = 0.280) and available P,Os (r = 0.272) as positive and
significant while negative and significant influence with clay content
(r = - 0.60) was also observed. He also reported a negative and non-significant
correlation of Zn with silt, pH, organic carbon, electrical conductivity, available
nitrogen, exchangeable Ca**, exchangeable Mg®* and electrical conductivity.

Malewar and Ghonsikar (1984) reported that available zinc was positively
correlated with organic carbon in most of the soils of Maharashtra while
Mohapatra and Kibe (1973) found negative correlation of available zinc with
organic carbon. This might be due to formation of immobile complex of
available zinc and dessicated organic matter of higher molecular weight
compounds like lignins (Hodgson,1963).

Chinchmalatpure et al., (2000) stated a positive and significant relationship
of available Zn with organic carbon in soils of Maharashtra which might be due
to its chelating effect of organic compounds. Similarly, Waghmare et al., (2008)
and Pharande et al.,(1996) found a positive and significant correlation of
available Zn with organic carbon and electrical conductivity in soils of
Maharashtra.

Verma et al., (2005) revealed that DTPA-Zn had a positive significant
correlation with organic carbon (r = 0.979) and a negative significant correlation
with sand (r = 0.980), electrical conductivity (r = 0.561) and pH (r = 0.952) in
alluvial soils of Punjab. Gupta et al., (2000) observed a negative significant
correlation of Fe with pH (r = - 0.155) while a positive significant correlation of
Fe with organic carbon (r = 0.139) for red soils of Madhya Pradesh.

Nayak et al., (2000) studied the alluvial soils of Andhra Pradesh and
observed a negative significant correlation of available Zn with pH and also
reported a positive significant correlation of Zn content with organic carbon and
clay. Similar findings were reported by Lins and Cox (1986). Sahoo et al.,
(1995) observed a positive significant correlation of organic carbon (r = 0.29)



and a negative significant correlation with pH (r = - 0.49) of DTPA-Zn in soils
of Rajasthan. Similar relationship was found by Sakal (1988).

Shinde (2006) for lateritic soils of mango orchards in Konkan (M.S.)
reported a significant positive correlation of available Zn with available
phosphorous (r = 0.316) while a negative significant correlation with pH
(r = - 0.369), organic carbon (r = -0.375). A positive but non-significant
correlation of sand content, silt content, exchangeable Ca** , exchangeable
Mg?*, available nitrogen and available K,O was seen with DTPA zinc while a
negative but non-significant correlation with clay content and electrical
conductivity was also observed.

For lateritic soils of Konkan (M.S.) Shah (1992) found a negative non-
significant correlation of Zn with particle density and bulk density while a
positive but non-significant correlation with maximum water holding capacity.
Dabke (1987) reported a negative but non-significant relation of available zinc
with maximum water holding capacity of lateritic soils of Konkan (M.S.) but
Salvi (1988) observed a positive but non-significant correlation.

Revandkar (1990) studied the lateritic soils of Ratnagiri district and
reported a positive but non-significant relation of DTPA zinc with available
nitrogen, potassium and phosphorous. Patil and Meisheri (2004) and Patil et al.,
(2003) for the lateritic soils of Konkan (M.S.) found a positive but non-
significant correlation of Zn content with pH, organic carbon and clay content.
The relation with pH indicated that the extraction of Zn by DTPA solution was
not dependent on soil pH within slightly acidic to neutral range. Similar
conclusions were drawn by Rathore et al., (1980).

Dhane and Shukla (1995) from their study on the soils of Maharashtra
revealed a positive significant correlation of content of zinc with organic carbon
(r = 0.388), clay content (r = 0.475) while positive but non-significant
correlation with pH. More et al., (1984) observed a positive significant



correlation of available zinc with pH while a negative significant correlation
with organic carbon for soils of Maharashtra.

Pati and Mukhopadhyay (2011) for the acid soils of West Bengal stated a
positive and significant correlation of DTPA- Zn with organic carbon, clay
content, exchangeable Ca** and Mg**.

Sankpal (2008) reported a positive significant correlation of available Zinc
with organic carbon (r = 0.217), a negative but non-significant correlation with
pH and a positive but non-significant correlation with electrical conductivity for
lateritic soils of Konkan (M.S.).

2.4.4 Available Copper (Cu):

Mahajan (2001) observed a positive and significant correlation between
available copper and silt content (r = 0.158), exchangeable Ca** (r =0.136),
organic carbon (r = 0.117), and electrical conductivity (r = 0.331) while pH had
established negative and significant correlation (r = - 0.179). However, a non-
significant negative correlation with sand and non-significant but positive
correlation with clay, available nitrogen, available P,O5 and available K,O with
available copper was also reported in the lateritic soils of mango orchards of
Konkan (M.S.).

Suryavanshi (2010) found a positive and significant correlation of available
copper with available nitrogen (r = 0.420), organic carbon (r = 0.298)
exchangeable Ca”* (r = 0.295) and exchangeable Mg** (r = 0.262) while non-
significant but positive correlation between available copper and sand content,
silt content, clay content, pH, electrical conductivity, available P,Osand
available K,O was observed in lateritic soils of mango orchards of Konkan
(M.S)).

Revandkar (1990) revealed that available Cu was positively and non-
significantly correlated with organic carbon. However, Yadav (1988) observed
a positive and significant correlation with available Cu and organic carbon
content in lateritic soils of Konkan (M.S.). Shinde (2006) reported a positive



and significant relationship of DTPA-Cu with exchangeable Ca®* (r = 0.348),
exchangeable Mg®*(r = 0.273), available nitrogen (r = 0.348) and available
potassium (r = 0.354) in lateritic soils of mango orchards of Konkan (M.S.).

Khan et al., (1997) reported that the DTPA-Cu was positively and
significantly correlated with pH in soils of Bangladesh. For soils of Orisa, Saha
et al., (1996) observed that available Cu was negatively correlated with pH
(r = - 0.19) but positively correlated with available phosphorous (r = 0.30).
Similarly, Chatterji et al., (1999) observed that DTPA-Cu had positive and
significant correlation with pH while Gupta et al., (2000) found a negative
significant correlation for soils Madhya Pradesh. Nayak et al.,(2000) observed a
significant and positive correlation with pH (r = 0.51) and silt content (r = 0.49)
but negative and non-significant correlation with sand and clay content in soils
of Arunachal Pradesh.

Chinchmalatpure et al., (2000) reported a positive and significant
relationship of available Cu with organic carbon and silt content in soils of
Maharashtra which indicated that these soil properties affect the availability of
copper. Waghmare et al.,(2008) observed a non-significant correlation of
available Cu with pH, electrical conductivity and organic carbon content for
soils of Maharashtra however Katyal and Aggrwala (1982) found inverse
relationship of available Cu with pH.

Salvi (1988) observed a positive and significant correlation of available Cu
with electrical conductivity and organic carbon, a negative and significant
correlation with clay and a positive but non-significant correlation with pH and
maxium water holding capacity in lateritic soils of Konkan (M.S.). Dongre
(1997) reported a positive but non-significant correlation of available copper
with organic carbon, available nitrogen, available phosphorous and available
potassium content while Shah (1992) found positive and significant correlation
of available copper with organic carbon, available nitrogen, available
phosphorous in lateritic soils of Konkan (M.S.).



Patil and Meisheri (2004) and Patil et al.,(2003) observed a positive and
significant relationship of available copper with clay content and pH and
negative non-significant correlation with organic carbon in lateritic soils of
Konkan (M.S.). Similarly Sankpal (2008) for lateritic soils of Konkan (M.S.)
stated that available Cu had positive and significant correlation with organic
carbon and electrical conductivity while positive but non-significant correlation
with pH.

Dhane and Shukla (1995) found a positive and significant correlation of
available copper with organic carbon (r = 0.496) which showed that an increase
in the organic matter was responsible for increase in availability of copper in
soils of Maharashtra. Similarly, for soils of Maharashtra, Patil and Shingte
(1982) found a positive but non-significant correlation of DTPA-Cu with pH,
organic carbon and available phosphorous and negative and non-significant
correlation with available potassium.

Patil and Sonar (1994) observed a non-significant correlation of available
Cu with organic carbon (r = - 0.472) which might be due to narrow range of
variation in the characteristics of the soils of Maharashtra. However, More et
al., (1984) found negative significant correlation with pH and positive and
significant correlation with organic carbon of available copper in soils of
Maharashtra.

Talukdar et al., (2009) observed that DTPA-Cu had negative and
significant relationship with sand and positive but significant correlation with
silt and clay content due to increase in finer fraction of the soil lead to increase
in surface area for ion exchange and contributed larger amounts of Cu in the
soil. He also reported positive correlation of DTPA-Cu with available nitrogen,

phosphorous and potassium in soils of Assam.



CHAPTER III
MATERIAL AND METHODS

This chapter describes the materials used and the methods followed in the

present research work.
3.1 Material:
3.1.1 Geography and Agro-climatic conditions:

The domain of the present research work is the Ratnagiri district, which
comes under the Konkan region of Maharashtra state. The Konkan region is
located between 15°44” and 20° 20" N latitude and 70° 10" and 74° 05’ E
longitude. The spread of Konkan is 30846 sq. km. comprising Greater Bombay,
Thane, Raigad, Ratnagiri and Sindhudurga districts. The region has warm and
humid climate with an average rainfall of 2515 to 3625 mm. An opportune
Arabian sea coastline of 720 km with a background of coastal strip of land
bounded by Sahyadri hills on the east state the geographical characteristics of
Konkan. The temperature of the region ranges from a maximum of 37°cto a
minimum of 15° c.

The district under study ‘Ratnagiri’ literary means the ‘mine of gems’.
The district has established its name by proffering four ‘Bharatratna’ to the
nation. The province is located in south western part of Maharashtra state on the
Arabian sea coast which is part of a greater tract known as Konkan. It is
identified as Very High Rainfall Laterite (VRL) zone of agro-climatic regions of
Maharashtra. The district extends 180 km in North-South and 64 km in East-
West. The region is bounded by Raigad in North, by Satara; Sangli and
Kolhapur in East, by Sindhudurga in south and by Arabian sea in West. It is
geographically situated in latitude of 16.58°to 16.98° N and longitude 73.18° to
73.30 °E. The area of the district is 8202 sq.km ,the average altitude is 11 m
while the district has a coastline is 237 km. The climate of the region is hot and
humid with average daily temperature of 20° c. The hottest month is the month
of May with temperature of about 33° ¢ while months of December and January
are coldest with temperature ranging below 16° c.

The soil of the district is mainly lateritic and the main cereal crops grown
are Rice, finger millet, Lablab bean, Horse gram, Red gram, Red cow pea and
Seasame beans. In Horticulture, Mango; Cashew; Coconut; Arecanut; Jack fruit;
Kokum and Banana form the main crops. A rapid increase has been observed in
the area of cultivation of Horticulture in general and Mango and Cashew in
particular. This has raised the agriculture potential of this region (Anonymous,
1992).

3.1.2 Selection of sites and collection of soil samples:

The present investigation was undertaken to study the micronutrient
status of the soils of mango orchards of the Ratnagiri district. In all five
locations encompassing Ratnagiri district were selected from different tahsils
namely Dapoli (Dapoli), Dapoli (Wakawali), Khed (Avashi), Ratnagiri
(Shirgaon) and Lanja (Lanja). All the locations are the research stations or



agricultural centers of

Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli. At each location two
mango orchards were selected. Surface soil samples (0 to 15 cm) were collected
from approximately centre of four mango trees. From each of the mentioned
mango orchards ten surface samples (0 to 15 cm) and one profile sample (0 to
15, 15 to 30, 30 to 45 and 45 to 60 cm) were collected by following standard
procedure of soil sample collection. Thus, in all 100 surface soil samples and 40
profile samples were collected. All the soil samples were collected in the month
of April, 2011. The details of the locations from which the soil samples were
collected are presented in Table No. 3.1.

3.1.3 Processing of Soil Samples:

The collected soil samples were processed for analysis. All the surface
and profile samples were air dried under shade in an open room. Then the
impurities like stones, pebbles, roots, dried leaves etc. were removed. After that
the soil samples were grinded in wooden mortar and then sieved through 2 mm
and 0.5 mm sieve for special determination like soil organic carbon. The soil
samples were then labeled properly and used for determination of physico-
chemical properties and micronutrients estimation which is mentioned in Table
No. 3.2.

3.1.4 Statistical Analysis:

The data were processed statistically by simple correlation coefficients by

using the data analysis software SAS 9.3, ICAR- 11601386.



Table 3.1: Details of the locations of mango orchard and
number of soil samples collected

Location Name of Region | Sub-location Name of the Location
No. (Tahsil) No.
Horticulture Department ~ Mango Orchard
Dapoli |
Agronomy Department Mango Orchard
. . Dapoli Il
| Dapoli (Dapoli)* apoll
Wakawali Research Station Mango Orchard
Dapoli 111 (Rukhi)
Dapoli Wakawali Research Station Mango Orchard
v (Pangari)
Khed | Avashi Research Station Mango Orchard No.1
] Khed (Avashi)* Avashi Research Station Mango Orchard No.
Khed I1 2
Ratnagiri | Shirgaon Research Station
||| Ratnagiri g Mango Orchard No. 1
(Shirgaon)* Ratnagiri I1 Shirgaon Research Station
g Mango Orchard No. 2
. . Lanja | Krishi Vidyan Kendra Mango Orchard No. 1
*
vV Lanja (Lanja) Lanja Il Krishi Vidyan Kendra Mango Orchard No. 2

Total Number of Soil Samples = 140 Samples

*From each sub-location 10 surface (O to 15 cm) and 04 profile soil samples (O to 15,
15 to 30, 30 to 45 and 45 to 60 cm) were collected.

Table 3.2: Methods for soil analysis:

Sr. Properties Name of method Described by
No.

1 Physical:

a Mechanical Analysis Bouyoucos hydrometer Bouyoucos, 1951

b Maximum water holding Keen-Rackzowski box Piper, 1966

capacity

¢ | Bulk density Soil clod Black, 1965

d Particle density Pychnometer Black, 1965

2 Chemical:

a | Soil reaction (pH) Potentiometric Jackson, 1967

b | Electrical conductivity Conductometric Jackson, 1967

¢ | Organic Carbon Walkley and Black’s rapid titration Black, 1965

d | Available Nitrogen Alkaline Potassium permanganate Subbaiah and Asija,

1956
e | Available Phosphorous Bray’s No. 1 Black, 1965

(0.025 N HCI + 0.03 N NH4F extraction)




f | Available Potassium 1 N NH4OAC (pH 7) extraction with flame Jackson, 1967
photometry
g | Exchangeable Ca®* and Mg™ Drying of leachate of Black, 1965
1 N NH4OAC, acid treatment with subsequent
drying and dissolution in water and titrating
with EDTA
3 Micronutrients:
DTPA extractable Extraction with DTPA-CaCl,-TEA solution Lindsay and Norvell,
micronutrients and determination with AAS 1978
(Fe, Mn, Zn and Cu)
Table 3.3 Meteorological data during period of investigation
) Tmax | Tmin | RH-1 | RH-II Wind Rain RD | BSS | Epan
MW Period speed
(°C) (°C) | ) | (%) | (Kmph) | (mm) | day | (hrs) | (mm)
1 | 01.01-0701 | 300 | 128 | 97 57 2.4 0.0 0 | 73 | 30
2 | 0801-14.01 | 32 96 | 9 | 52 2.3 0.0 0 | 92 | 32
3 | 1501-2101 | 326 | 106 | 96 57 2.3 0.0 0 | 93 3.0
4 | 22.01-28.01 | 338 | 114 | 97 82 2.6 0.0 0 | 93 | 32
5 | 2901-04.02 | 330 | 124 | 97 66 2.8 0.0 0 | 89 | 32
6 | 0502-11.02 | 335 | 119 | 97 | 55 3.1 0.0 0 | 91 | 36
7 | 1202-1802 | 3321 | 100 | 97 51 2.3 0.0 0 | 92 | 31
g | 19.02-2502 | 300 | 135 | 95 55 4.2 0.0 0 | 9.2 3.9
9 | 2602-0403 | 329 | 161 | 95 50 3.2 0.0 0 | 89 | 40
10 | 0503-11.03 | 345 | 152 | 92 | 50 3.6 0.0 0 | 90 | 50
11 | 12.03-1803 | 364 | 140 | 93 63 3.5 0.0 0 9.4 5.0
12 | 19.03-2503 | 324 | 1658 | 90 74 4.6 0.0 0 | 90 | 409
13 | 26.03-01.04 | 329 | 173 | 95 60 4.6 0.0 0 | 89 | 48
14 | 02.04 -08.04 | 337 216 | 96 67 4.5 0.0 0 8.3 4.9
15 | 09.04-1504 | 327 | 216 | 9 67 45 0.0 0 | 83 | 409
16 | 16.04 -22.04 | 349 | 159 | 89 67 3.9 0.0 0 | 91 | 48
17 | 23.04-2904 | 321 | 228 | 93 62 5.1 0.0 0 8.7 5.4
18 | 30.04-06.05 | 323 | 229 | 95 63 6.0 0.0 0 | 82 | 54
19 | 07.05-13.05 | 321 | 219 | 90 61 5.4 0.0 0 | 84 | 54
20 | 1405-20.05 | 332 | 239 | 94 64 5.3 0.0 0 | 64 | 46
21 | 21.05-27.05 | 333 | 245 | 89 69 6.8 1.4 0 | 94 | 49
22 | 2805-03.06 | 337 | 248 | 87 68 6.4 16.2 1 | 81 | 51
23 | 04.06-10.06 | 287 | 240 | 96 92 5.0 199.0 7 | 11 1.1
24 | 11.06-17.06 | 278 | 235 | 95 92 5.6 580.1 7 | 17 1.9
25 | 18.06-24.06 | 293 | 260 | 91 88 6.7 73.0 6 | 24 | 23
26 | 2506-01.07 | 297 | 259 | 94 84 3.9 52.4 6 | 33 | 34
27 | 02.07-08.07 | 292 | 231 | 98 81 1.6 1638 | 7 | 22 | 27
28 | 09.07-15.07 | 280 | 228 | 97 97 2.5 515.6 7 | 22 | 31
29 | 16.07-22.07 | 274 | 234 | 98 97 10.7 592.0 7 | 06 2.0




30 | 2307-29.07 | 280 | 233 | 98 93 4.2 412.9 7 1.1 2.9
31 | 30.07-05.08 | 281 | 229 | o8 97 3.3 715.6 1 0.6 1.8
32 | 06.08-12.08 | 286 | 237 | 97 93 5.4 57.7 6 1.0 2.8
33 | 13.08-19.08 | 283 | 236 | 97 94 45 126.2 6 2.8 3.9
Continued......

34 | 20.08-26.08 | 27.8 | 230 | 97 95 1.6 170.6 7 1.5 2.3
35 | 27.08-02.09 | 27.1 | 232 | 97 98 3.3 779.2 7 | 009 2.1
36 | 03.09-09.09 | 275 | 241 | 98 92 5.3 213.5 5 1.0 2.5
37 | 10.09-16.09 | 285 | 236 | 96 87 2.4 131.1 6 2.5 3.4
3g | 17.09-23.09 | 289 | 228 | 94 77 3.6 14.3 2 5.4 3.2
39 | 24.09-30.09 | 29.9 | 204 | 95 77 3.2 0.0 0o | 70 3.7
40 | 01.10-07.10 | 303 | 221 | 94 71 4.0 14.6 1 7.4 3.3
41 | 08.10-14.10 | 315 | 219 | 9 70 3.8 80.4 4 | 65 3.1
42 | 15.10-21.10 | 323 | 222 | 93 65 3.2 16.2 2 7.1 3.5
43 | 2210-28.10 | 333 | 164 | 93 63 2.9 0.0 0 | 85 3.7
44 | 29.10-04.11 | 33.0 | 215 | 94 85 3.1 4.4 1 7.1 3.4
45 | 05.11-11.11 | 33.7 | 190 | 91 49 2.9 0.0 0 | 88 3.7
46 | 1211-1811 | 335 | 164 | 92 41 2.9 0.0 0 | 90 3.2
47 | 19.11-2511 | 327 | 139 | 9 43 3.0 0.0 0 | 89 3.6
48 | 26.11-02.12 | 325 | 211 | 88 56 3.6 2.0 0 | 59 3.4
49 | 03.12-09.12 | 333 | 160 | 90 57 2.6 0.0 0 | 87 3.6
50 | 10.12-16.12 | 333 | 150 | 88 53 2.8 0.0 0 | 87 3.7
51 | 17.12-23.12 | 320 | 129 | 94 52 2.7 0.0 0o | 7.7 3.9
50 | 2412-31.12 | 316 | 110 | 94 49 2.5 0.0 0 | 81 3.5

Avg 313 | 192 | 943 | 702 3.9 0.0 0 | 64 | 36

Total 4932.2 | 103

Weather data during the period of investigation (January 2011 to
December 2011) which is presented in Table No. 3.3 indicated that the climatic
condition was found to be congenial for the growth of mango.




CHAPTER 1V
RESULTS AND DISCUSSION

The present chapter deals with the micronutrient status and its
relationship with soil properties in the mango orchards in the Ratnagiri district.
The results obtained are presented in appropriate tables, figures and graphs and
are presented and discussed under suitable headings as follows.

4.1 DTPA extractable micronutrient (Fe, Mn, Zn, Cu) status of mango
orchards.
4.2 Macronutrient (N, P, K, Ca and Mg) status of mango orchards.
4.3 Physico-chemical properties of mango orchards.
4.4 Correlation or interrelationship of soil properties with available
micronutrients.
4.1 DTPA extractable micronutrient (Fe, Mn, Zn, Cu) status of
mango orchards.
4.1.1 Available iron (Fe)
Dapoli (I and II)
Surface soil samples (O to 15 cm):

The perusal of data presented in Table No. 4.6 and illustrated in Fig.
No.4.1 revealed that available iron of Dapoli (I) mango orchard ranged from
30.65 mg kg™ to 50.41 with an average value of 39.78 mg kg™ while for Dapoli
(1) it showed variation from 36.53 to 51.30 with a mean value of 43.92 mg kg™.
The data also showed that Dapoli (1) location had slightly higher values for
available iron than Dapoli (1). However, for Dapoli (I and IlI) the available iron
showed variation from 30.65 to 51.30 with a mean value of 41.85 mg kg™
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available iron of Dapoli (I) and Dapoli (Il) varied from 31.80 to
41.11

Table 4.1 DTPA-extractable micronutrient (Fe, Mn, Zn, Cu) status of mango orchards (mg kg™)



Mango orchard
Soil gepth (cm) Fe Mn Zn Cu
34.40 55.78 1.03 2.96
47.27 51.87 2.02 2.47
33.87 49.98 1.56 3.99
32.94 60.00 2.03 2.67
Dapoli (I) 49.77 51.12 0.64 241
(0 to 15) 30.65 48.77 251 2.23
50.41 54.77 1.74 2.96
39.88 46.98 3.50 1.99
3451 43.90 2.48 1.10
44,12 56.88 1.97 2.18
Mean 39.78 52.01 1.95 2.50
40.76 54.81 3.60 2.31
38.67 54.23 0.46 2.15
51.30 50.09 1.48 1.34
43.65 48.93 0.23 1.19
Dapoli (1) 42.09 48.60 1.80 2.24
(0 to 15) 37.89 54.27 0.80 3.32
48.90 55.66 1.69 2.19
36.53 43.89 1.27 2.07
50.07 59.88 2.08 1.86
49.36 51.23 0.50 3.19
Mean 43.92 52.16 1.39 2.19
Location mean 41.85 52.08 1.67 2.34

Profile(l)
A 41.11 56.00 2.23 2.60
B 37.84 54.34 1.27 3.52
C 35.70 50.77 1.02 2.56
D 31.80 44,21 0.32 2.37
Mean 36.61 51.33 1.21 2.76
Profile (11)

A 46.75 59.88 0.72 2.34
B 38.88 50.78 0.57 2.06
C 32.23 44,70 0.22 1.06
D 35.19 39.56 0.14 0.86
Mean 38.26 48.73 0.41 1.58
Profile mean 37.27 50.29 0.89 2.17

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm

Table 4.2 DTPA-extractable micronutrient (Fe, Mn, Zn, Cu) status of mango orchards (mg kg™).

Mango orchard Fe Mn Zn Cu

Soil depth
(cm) mg kg™

30.80 56.66 2.11 1.21

34.90 48.99 0.48 0.95

Dapoli (111) 37.96 47.77 0.89 1.22

(0 to 15) 41.99 57.43 1.99 1.43

40.78 59.33 0.82 1.76

39.55 41.45 3.06 1.23




41.89 39.03 0.96 1.19

46.45 48.77 1.70 1.34

48.08 54.23 2.69 1.71

35.55 54.98 0.97 1.31

Mean 39.80 50.86 1.57 1.34

40.32 58.77 0.69 1.85

36.66 48.99 0.42 1.61

41.80 45.41 0.41 1.97

38.70 57.65 1.98 2.79

Dapoli (1V) 47.89 54.69 0.63 1.61

(0 to 15) 30.77 57.45 0.69 1.96

49.70 49.90 1.07 2.16

38.21 47.78 0.61 1.22

47.75 49.80 0.50 1.65

38.66 51.16 0.98 1.30

Mean 41.05 52.16 0.80 1.81

Location mean 40.42 51.51 1.18 1.57
Profile (111)

A 49.84 52.67 1.87 1.38

B 42.21 44,56 1.29 1.06

C 37.50 47.90 0.97 0.89

D 30.61 35.50 0.45 0.77

Mean 40.04 45.16 1.15 1.03
Profile (1V)

A 50.01 54.44 1.23 1.98

B 47.63 49.70 0.89 1.62

C 36.00 36.88 0.67 1.50

D 29.55 31.12 0.60 1.01

Mean 40.80 43.04 0.85 1.53

Profile mean 40.42 44,10 1.00 1.28

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm



Table 4.3 DTPA-extractable micronutrient (Fe, Mn, Zn, Cu) status of mango orchards (mg kg).

Mango orchard
Soil gepth (cm) Fe Mn Zn Cu
44.44 56.67 1.89 1.77
50.06 55.34 0.56 211
41.99 49.80 1.61 1.87
40.76 43.60 1.52 2.33
Khed (1) 48.77 41.34 2.71 1.32
(0 to 15) 38.71 52.67 2.50 1.89
35.50 49.93 0.51 1.55
32.49 43.66 2.57 2.02
35.66 58.91 0.65 1.07
44.66 49.08 1.77 1.33
Mean 41.30 50.10 1.63 1.73
48.73 60.89 1.28 1.44
49.34 49.49 1.05 1.65
37.66 50.02 1.18 1.29
42.22 53.72 1.24 1.17
Khed (1) 40.06 54.22 1.01 1.64
(0 to 15) 43.35 48.76 0.67 1.33
39.07 49.21 0.80 1.21
38.60 44.67 1.15 1.56
40.54 55.45 0.84 1.28
42.66 48.81 0.79 1.43
Mean 42.22 51.52 1.00 1.40
Location mean 41.76 50.81 1.32 1.57

Profile(l)
A 50.14 51.44 1.40 1.66
B 37.80 50.32 1.09 1.21
C 30.72 47.78 0.67 0.98
D 28.61 42.21 0.50 0.70
Mean 36.82 47.94 0.92 1.14
Profile (11)

A 47.66 56.77 2.33 1.87
B 41.30 54.34 1.45 1.77
C 38.72 50.67 1.65 1.54
D 29.51 48.90 0.99 141
Mean 39.30 52.67 1.61 1.65
Profile mean 38.06 50.31 1.27 1.40

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm

Table 4.4 DTPA-extractable micronutrient (Fe, Mn, Zn, Cu) status of mango orchards (mg kg™).

Mango orchard
Soil gepth (cm) Fe Mn Zn Cu
49.61 60.46 2.10 2.88
41.16 55.77 2.31 212
38.88 54.09 3.09 3.23
Ratnagiri (1) 34.48 46.71 3.25 2.98
(0 to 15) 44.90 48.62 1.66 2.66
40.44 56.00 2.54 3.11
39.66 51.43 1.00 2.76
43.40 47.00 1.65 3.23




43.12 43.93 1.21 4.03

37.88 60.56 1.50 3.05

Mean 41.35 52.46 2.03 3.01

38.65 59.61 1.32 2.88

30.77 52.00 2.66 2.59

41.33 54.26 2.10 3.17

40.97 46.77 2.21 3.42

Ratnagiri (1) 38.76 60.23 1.90 1.65

(0 to 15) 46.23 56.31 1.17 2.20

3751 58.72 1.44 2.31

34.59 52.33 1.87 2.29

41.15 45,56 2.12 2.99

40.55 48.76 1.77 3.07

Mean 39.05 53.46 1.86 2.66

Location mean 40.20 52.96 1.95 2.84

Profile(l)

A 36.60 57.71 2.54 3.14

B 42.47 53.12 2.05 2.66

C 38.76 47.76 1.47 2.31

D 32.90 40.25 1.06 2.08

Mean 37.68 49.71 1.78 2.55
Profile (11)

A 46.90 54.66 2.14 3.89

B 40.74 49.71 1.60 3.03

C 34.55 52.30 1.23 2.78

D 32.77 36.67 1.32 2.44

Mean 38.74 48.34 1.57 3.04

Profile mean 38.21 49.03 1.68 2.80

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm



Table 4.5 DTPA-extractable micronutrient (Fe, Mn, Zn, Cu) status of mango orchards (mg kg™).

Mango orchard
Soil gepth (cm) Fe Mn Zn Cu
35.54 55.44 1.75 2.14
38.03 56.90 1.61 3.09
41.23 48.66 1.03 2.44
30.77 60.13 1.77 4.67
Lanja (I) 36.90 60.55 0.82 3.71
(0 to 15) 43.55 60.43 1.08 3.21
46.02 59.03 1.66 2.95
37.81 54.44 1.20 2.23
32.22 60.78 1.41 2.56
36.78 57.77 1.26 3.42
Mean 37.89 57.41 1.36 3.04
41.18 54.35 1.26 2.16
43.99 55.55 1.50 2.06
39.82 49.78 1.71 2.55
34.41 51.45 1.33 2.54
Lanja (1) 40.82 56.61 0.88 2.13
(0 to 15) 32.29 53.37 1.43 2.50
39.03 59.60 0.97 2.43
34.23 58.47 1.88 2.18
47.78 60.43 1.36 2.77
45.05 54.64 1.79 2.59
Mean 39.86 55.43 1.41 2.39
Location mean 38.88 56.42 1.39 2.72

Profile(l)
A 37.71 60.53 1.90 2.83
B 38.15 55.10 1.66 2.76
C 30.65 43.66 1.35 2.60
D 28.90 46.94 0.54 1.90
Mean 33.85 51.56 1.36 2.52
Profile (11)

A 43.30 59.02 1.47 2.70
B 37.90 51.23 1.23 1.44
C 32.55 47.67 0.81 2.05
D 29.84 41.34 1.00 0.82
Mean 35.90 49.82 1.13 1.75
Profile mean 34.88 50.69 1.25 2.14

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm



with an average value of 36.61 mg kg™ and 32.23 to 46.75 with a mean value of
38.26 mg kg™, respectively. From the data it was also evident that available
iron was slightly higher at Dapoli (1) than Dapoli (I) mango orchard. In general,
the available iron for both the mango orchards ranged between 31.80 and 46.75
with an average value of 37.27 mg kg™. A decreasing trend was seen for the
available iron at Dapoli (I) while for Dapoli (I1) no specific trend was observed
(Fig. No.4.2).

Dapoli (III and IV)

Surface soil samples (O to 15 cm):

As seen from Table No. 4.6 and Fig. No.4.1 the available iron for Dapoli
(111 varied from 30.80 to 48.08 with a mean value of 39.80 mg kg™ while 41.05
mg kg™ was an average value of available iron and it ranged between 30.77 and
49.70 mg kg™ for Dapoli (V). The data further showed that Dapoli (V)
location had slightly higher available iron than Dapoli (111). For both the mango
orchards the available iron showed a rage of 30.77 to 49.70 with an average
value of 40.42 mg kg™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

For Dapoli (111) mango orchard available Fe ranged between 30.61 and
49.84 with a mean value of 40.04 mg kg™ while for Dapoli (1V) it was 29.55 to
50.01 with an average value of 40.80 mg kg™. The data further revealed that
available Fe content did not show much variation in both the mango orchards.
For Dapoli (I1l and IV - Wakawali) available iron varied from 29.55 to 50.01
with a mean value of 40.42 mg kg™. Available iron showed a decreasing trend

in its distribution with soil depth for both the locations.

Table 4.6 DTPA-extractable micronutrient (Fe) status of mango orchards (mg kg™).



DTPA-extractable Fe

'glo(’?ln ggpot'r’]c?car:)j Dapoli Dapoli Khed Ratnagiri Lanja
(l'and 1) (111 and 1V) (land 1) (land 1) (land 1)

34.40 30.80 44.44 49.61 35.54

47.27 34.90 50.06 41.16 38.03

33.87 37.96 41.99 38.88 41.23

32.94 41.99 40.76 34.48 30.77

Mango orchard | 49.77 40.78 48.77 44.90 36.90

(0 to 15) 30.65 39.55 38.71 40.44 43.55

50.41 41.89 35.50 39.66 46.02

39.88 46.45 32.49 43.40 37.81

34.51 48.08 35.66 43.12 32.22

44.12 35.55 44.66 37.88 36.78

Mean 39.78 39.80 41.30 41.35 37.89

40.76 40.32 48.73 38.65 41.18

38.67 36.66 49.34 30.77 43.99

51.30 41.80 37.66 41.33 39.82

43.65 38.70 42.22 40.97 34.41

Mango orchard 11 42.09 47.89 40.06 38.76 40.82

(0 to 15) 37.89 30.77 43.35 46.23 32.29

48.90 49.70 39.07 37.51 39.03

36.53 38.21 38.60 34.59 34.23

50.07 47.75 40.54 41.15 47.78

49.36 38.66 42.66 40.55 45.05

Mean 43.92 41.05 42.22 39.05 39.86

Location mean 41.85 40.42 41.76 40.20 38.88
Profile(l)

A 41.11 49.84 50.14 36.60 37.71

B 37.84 42.21 37.80 42.47 38.15

C 35.70 37.50 30.72 38.76 30.65

D 31.80 30.61 28.61 32.90 28.90

Mean 36.61 40.04 36.82 37.68 33.85

Profile (11)

A 46.75 50.01 47.66 46.90 43.30

B 38.88 47.63 41.30 40.74 37.90

C 32.23 36.00 38.72 34.55 32.55

D 35.19 29.55 29.51 32.77 29.84

Mean 38.26 40.80 39.30 38.74 35.90

Profile mean 37.27 40.42 38.06 38.21 34.88

A -0to 15, B-15to 30, C-30 to 45, D-45to 60 cm

Khed (I and II)

Surface soil samples (O to 15 cm):
For Khed (1) and Khed (Il) the available iron ranged from 32.49 to 50.06
with a mean value of and 41.30 mg kg™ and from 37.66 to 49.34 with an

average value of 42.22 mg kg™, respectively. At Khed (11) the available iron was
found to be slightly higher than Khed (I). In general, for Khed (I and Il —

Avashi) available iron ranged from 32.49 to 50.06 with a mean value of 41.76
mg kg™. (Table No.4.6 and Fig.4.1)




Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data presented in Table No. 4.6 and graphically illustrated in Fig.4.2
revealed that the available iron varied from 28.61 to 50.14 with an average
value of 36.82 mg kg™ for Khed (1) and 29.51 to 47.66 with a mean value of
39.30 mg kg™* for Khed (I1). From the data it was also evident that available
iron was slightly higher at Khed (Il) than Khed (I) mango orchard. The data
further indicated that for Khed (I and Il — Avashi) available iron showed
variation from 28.61 to 50.14 with a mean value of 38.06 mg kg™. However, a
decreasing trend of available Fe content was found at both the mango orchards.
Ratnagiri (I and II)

Surface soil samples (O to 15 cm):

For Ratnagiri (1) the available iron ranged between 34.48 and 49.61 with
a mean value of 41.35 mg kg™ while for Ratnagiri (I1), it showed an average
value of 39.05 and varied from 30.77 to 46.23 mg kg™. Ratnagiri (1) was found
to be slightly higher in available iron content than Ratnagiri (I1). Both the
locations exhibited a range of 30.77 to 49.61 with an average value of 40.20 mg

kg™ for available Fe content.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Ratnagiri (1) showed a variation from 32.90 to 42.47 with an average
value of 37.68 mg kg™ while for Ratnagiri (I1) it ranged from 32.77 to 46.90
with a mean value of 38.74 mg kg™.There was no drastic variation in available
Fe content for both the locations. In general, for Ratnagiri (I and 1) available
iron varied between 32.77 and 46.90 with an average value of 38.21 mg kg™
From the data it was also evident that Ratnagiri (I) mango orchard showed no
specific trend in the distribution of iron content however, Ratnagiri (1) showed
a decreasing trend with soil depth.(Table No.4.6 and Fig.No.4.2)



Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No. 4.6 and illustrated in Fig. No. 4.1 the available
iron of Lanja (I) and Lanja (Il) ranged from 30.77 to 46.02 with an average
value of 37.89 mg kg™ and 32.29 to 47.78 with a mean value of 39.86 mg kg™,
respectively. The data also revealed that there was no much variation in
available Fe content for both the mango orchards. In general, for Lanja (I and I1)
the available iron ranged from 30.77 to 47.78 with a mean value of 34.88 mg
kg™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data (Table No. 4.6 and Fig. No.4.2) indicated that the available iron
for Lanja (1) and Lanja (1) mango orchards exhibited a variation in the range of
28.90 to 38.15 with a mean value of 33.85 mg kg™ and 29.84 to 43.30 with an
average value of 35.90 mg kg™, respectively. The data also showed that Lanja
(11) location had slightly higher content of available Fe than Lanja (I) while for
Lanja (I and I1) available iron ranged from 28.90 to 43.30 with a mean value of
34.88 mg kg™. However, there was no specific trend of available Fe content
with soil depth for Lanja (1) whereas available Fe content exhibited a decreasing
trend with soil depth in case of Lanja (1) mango orchard.

Available iron (Fe) status of different tahsils of Ratnagiri
district:

The data on available iron (Fe) status of different tahsils showed that the
available Fe status of surface soil samples of all tahsils varied from 30.65 to
51.30 with a mean value of 40.62 mg kg™. Available Fe status in similar range
was also reported by Patil and Meisheri (2004), Gaidhani (2008) and Sankpal
(2008) for lateritic soils of Konkan.

In profile samples the available Fe showed a range of 28.61 to 50.14 with

an average value of 37.77 mg kg™. In general available Fe content decreased



with soil depth with exceptions of Dapoli (I1), Ratnagiri (I) and Lanja (I)
locations. These results are in conformity with Diwale (1994), Mahajan (2001)
and Suryavanshi (2010). However, in Dapoli (I1), Ratnagiri (1) and Lanja (1)
locations available Fe content did not show any specific trend with soil depth.
Similar observations were also noticed by Bharambe et al., (1990) for soils of
Maharashtra. In general, the decreasing trend of available Fe at most of the
profiles might be attributed to increase in pH and decrease in organic matter
content at soil profiles
(Mahajan, 2001) or due to loss of Fe,O3 by decomposition of smectite and partial
mobilization of Fe bearing material (clay) through subsurface cracks
(Singh et al., 2002).

However, in general all mango orchards were adequately supplied with
available Fe as per the ratings given by Gajbhiye (1985). The sufficient amount
of available Fe in surface and profiles of lateritic soil may be due to laterization
processes in which sesquioxides accumulate to increase the Fe content and also it
may be attributed to low pH and higher organic matter content of lateritic soil
(Diwan, 1982). At Dapoli (I and 1) and Dapoli (11 and IV) location the available
Fe content was found to be higher for both surface as well as profile samples
while content of Fe was found lower at Lanja (I and Il) mango orchard for
surface as well as profile samples than all other remaining locations.

4.1.2 Available manganese (Mn)
Dapoli (I and II)
Surface soil samples (O to 15 cm):

The data presented in Table. No. in 4.7 and depicted in Fig. No.4.1
indicated that the available Mn at Dapoli (1) ranged from 43.90 to 60.00 with a
mean value of 52.01 mg kg™ and from 43.89 to 59.88 with an average value of
52.16 mg kg™ for Dapoli (I1). From the data it was also evident that available

manganese content was almost same for both the mango orchards. In general,



the available manganese for both the locations showed variation from 43.89 to
60.00 with an average value of 52.08 mg kg™

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available Mn for Dapoli (I) and Dapoli (II) ranged between 44.21
and 56.00 with a mean value of 51.33 mg kg™ and 39.56 to 59.88 with an
average value of 48.73 mg kg™, respectively. The data also showed that Dapoli
(I) location had slightly higher content of available Mn than that of Dapoli (11).
For Dapoli
(I and 1) the available manganese was observed in the range of 39.56 to 59.88
with a mean value of 50.29 mg kg™. A decreasing trend was seen for the
available iron in both Dapoli (I) and Dapoli (I1) soil profiles.

Dapoli (III and IV)
Surface soil samples (O to 15 cm):

For Dapoli (111) the available Mn ranged between 39.03 and 59.33 with a

mean value of 50.86 mg kg™ while for Dapoli (IV), available manganese
showed

an average value of 52.16 mg kg™ and it varied from 45.41 to 58.77 mg kg™

Table 4.7 DTPA-extractable micronutrient (Mn) status of mango orchards (mg kg™).

Mango orchard DTPA-extractable Mn

Soil depth (cm) Dapoli Dapoli Khed Ratnagiri Lanja
(land I1) (Illand IV) (land I1) (land I1) (land I1)

55.78 56.66 56.67 60.46 55.44
51.87 48.99 55.34 55.77 56.90
49.98 47.77 49.80 54.09 48.66
60.00 57.43 43.60 46.71 60.13
Mango orchard | 51.12 59.33 41.34 48.62 60.55
(0 to 15) 48.77 41.45 52.67 56.00 60.43
54.77 39.03 49.93 51.43 59.03
46.98 48.77 43.66 47.00 54.44
43.90 54.23 58.91 43.93 60.78
56.88 54.98 49.08 60.56 57.77
Mean 52.01 50.86 50.10 52.46 57.41
54.81 58.77 60.89 59.61 54.35
Mango orchard 11 54.23 48.99 49.49 52.00 55.55
(0 to 15) 50.09 45.41 50.02 54.26 49.78
48.93 57.65 53.72 46.77 51.45
48.60 54.69 54.22 60.23 56.61




54.27 57.45 48.76 56.31 53.37

55.66 49.90 49.21 58.72 59.60

43.89 47.78 44.67 52.33 58.47

59.88 49.80 55.45 45.56 60.43

51.23 51.16 48.81 48.76 54.64

Mean 52.16 52.16 51.52 53.46 55.43

Location mean 52.08 51.51 50.81 52.96 56.42

Profile(l)

A 56.00 52.67 51.44 57.71 60.53

B 54.34 44,56 50.32 53.12 55.10

C 50.77 47.90 47.78 47.76 43.66

D 44.21 35.50 42.21 40.25 46.94

Mean 51.33 45.16 47.94 49.71 51.56
Profile (11)

A 59.88 54.44 56.77 54.66 59.02

B 50.78 49.70 54.34 49.71 51.23

C 44,70 36.88 50.67 52.30 47.67

D 39.56 31.12 48.90 36.67 41.34

Mean 48.73 43.04 52.67 48.34 49.82

Profile mean 50.29 44,10 50.31 49.03 50.69

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm

Available Mn content did not show much variation in both the locations.
However, both the mango orchards exhibited a range of 39.03 to 59.33 with an
average value of 51.51 mg kg™ for available manganese.
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Available manganese of Dapoli (I11) showed a variation from 35.50 to
52.67 with an average value of 45.16 mg kg™ while for Dapoli (1V) it ranged
from 31.12 to 54.44 with a mean value of 43.04 mg kg™. Dapoli (111) had shown
slightly higher value of available manganese than Dapoli (IV). In general for
Dapoli (I and II), available manganese varied between 31.12 and 54.44 with an
average value of 44.10. From the data it was also evident that available
manganese content did not show any specific trend with depth for Dapoli (I11)
whereas it was found to be decreased with depth for Dapoli (IVV) mango
orchard. (Table No.4.7 and Fig. No.4.3)
Khed (I and II)

Surface soil samples (O to 15 cm):



For Khed (1) and Khed (Il) the available manganese status ranged from 41.34
to 58.91 with a mean value of 50.10 mg kg™ and 44.67 to 60.89 with an average
value of 51.52 mg kg™, respectively. The average available Mn status for both
the mango orchards remained almost same. In general, for Khed (I and II-
Avashi)
available Mn ranged from 41.34 to 60.89 with a mean value of 50.81 mg kg™.
(Table No.4.7 and Fig. No.4.1)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available manganese status for Khed (1) varied from 42.21 to 51.44
with
a mean value of 47.94 mg kg™ while 52.67 mg kg™ was an average value of
available manganese with range of 48.90 to 56.77 mg kg™ for Khed (II). The
data further showed that Khed (II) location had slightly higher available
manganese content than Khed (I). For both the mango orchards the available

manganese showed a range of 42.21 to 56.77 with an average value of 50.31 mg
1

kg™.
depth for both the locations (Khed I and Khed II).
Ratnagiri (I and II)

However, available manganese content showed decreasing trend with

Surface soil samples (O to 15 cm):

The available manganese of Ratnagiri (I) and (I1) mango orchards varied
between 43.93 and 60.56 with an average value of 52.46 mg kg™ and 45.56 to
60.23 with a mean value of 53.46 mg kg™, respectively. At Ratnagiri (II)
slightly higher content of available manganese was observed than Ratnagiri (1).
In general in Ratnagiri (I and Il- Shirgaon) the available Mn content ranged
from 43.93 to 60.56 with a mean value of 52.96 mg kg™. (Table No.4.7 and
Fig.No.4.1)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):



Data presented in Table No. 4.7 and depicted in Fig.4.3 showed available
manganese content between 40.25 and 57.71 with a mean value of 49.71 mg kg
! for Ratnagiri (1) and 36.67 to 54.66 with an average value of 48.34 mg kg™ for
Ratnagiri (I1). For Ratnagiri (I) mango orchard available manganese status was
found to be slightly higher when compared with Ratnagiri (I1). In general, at
Ratnagiri (I and Il - Shirgaon) the available manganese showed a range of 36.67
to 57.71 with a mean value of 49.03 mg kg™. No specific trend was observed in
Ratnagiri (1) whereas available Mn content decreased with the soil depth in
Ratnagiri (1).

Lanja (I and II)
Surface soil samples (O to 15 cm):

The data from Table No. 4.7 and Fig. No. 4.1 revealed that available
manganese for Lanja (1) and Lanja (Il) showed variation between 48.66 and
60.78 with a mean value of 57.41 mg kg™ and 49.78 to 60.43 with an average
value of 55.43 mg kg™, respectively. The data also showed that Lanja (1) had
shown higher values for available manganese as compared to Lanja (Il). For
both the mango orchards available manganese varied from 48.66 to 60.78 with a
mean value of 56.42 mg kg™,

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available Mn status of Lanja (1) had a range of 43.66 to 60.53 with a
mean value of 51.56 mg kg™ while for Lanja (I1) it ranged between 41.34 and
59.02 with a mean value of 49.82 mg kg™. At Lanja (I) mango orchard higher
available manganese content was observed than Lanja (I11) mango orchard while
at Lanja (I and I1) the available manganese varied from 41.34 to 60.53 with an
average value of 50.69 mg kg™. Available manganese showed no specific trend

with soil depth for Lanja (I) however it exhibited a decreasing trend at Lanja

().



Available manganese (Mn) status of different tahsils of
Ratnagiri district:

The data on overall mean for available Mn of different tahsils when
studied revealed that the available Mn of surface soil samples of all tahsils
ranged between 41.34 and 60.89 with a mean value of 52.76 mg kg™. Similar
range for available manganese was also reported by Patil and Meisheri (2004),
Sankpal (2008) and Patil et al., (2010) for lateritic soils of Konkan.

In case of profile soil samples the available manganese of all tahsils varied
from 31.12 to 60.53 with an average value of 48.88 mg kg™. In general almost
in all the mango orchards available Mn showed a decreasing trend with soil
depth with exceptions of Lanja (1), Ratnagiri (I11) and Dapoli (I11). These results
are in conformity with the findings of Mahajan (2001), Shinde (2006) and
Suryavanshi (2010). However, at Lanja (I), Ratnagiri (II) and Dapoli (I1I)
locations available Mn did not show any definite trend with depth. Similar
findings were also observed by Bharambe et al., (1990) and Chinchmalatpure et
al. (2000) for soils of Maharashtra. In general, the decreasing trend of available
Mn in most of the profiles might be due to higher activity of micro-organisms at
the surface layer than subsurface layers. (Murthy et al., 1997) or it may be due
to difference in intensity of pedogenic processes at surface than subsurface soils
and in addition to this more complexing of Mn with organic matter in profile
soil
(Nipunje et al.,1993).

However, all the mango orchards showed sufficient amount of available
Mn content on the basis of critical limits given by Gajbhiye (1985). The
adequate amount of available Mn in the soils might be due to chelating action of
organic compounds released during the decomposition of manures
Chinchmalatpure et al. (2000). The available Mn content was found to be

maximum at Lanja (I and Il) for both surface as well as profile samples and



found to be minimum at Khed (I and Il) and Dapoli (111 and V) for surface and
profile samples, respectively than all other locations.

4.2.2 Available zinc (Zn)

Dapoli (I and II)

Surface soil samples (O to 15 cm):

The data presented in Table. No. in 4.8 and depicted in Fig. No. 4.1
indicated that the available zinc of Dapoli (I) ranged from 0.64 to 3.50 with a
mean value of 1.95 mg kg™ and 0.23 to 3.60 with an average value of 1.39 mg
kg™ for Dapoli (11). The available Zn content was slightly higher at Dapoli (1)
when compared with Dapoli (I1) mango orchard. In general, the available zinc
for both the locations showed variation from 0.23 to 3.60 with an average value
of 1.67 mg kg™.

Table 4.8 DTPA-extractable micronutrient (Zn) status of mango orchards (mg kg™).

Mango orchard _ _ DTPA-extractable Zn _ _
Soil depth (cm) Dapoli Dapoli Khed Ratnagiri Lanja
(land 1) (111 and 1V) (land 1) (land 1) (land 1)
1.03 2.11 1.89 2.10 1.75
2.02 0.48 0.56 2.31 1.61
1.56 0.89 1.61 3.09 1.03
2.03 1.99 1.52 3.25 1.77
Mango orchard | 0.64 0.82 2.71 1.66 0.82
(0 to 15) 2.51 3.06 2.50 2.54 1.08
1.74 0.96 0.51 1.00 1.66
3.50 1.70 2.57 1.65 1.20
2.48 2.69 0.65 1.21 1.41
1.97 0.97 1.77 1.50 1.26
Mean 1.95 1.57 1.63 2.03 1.36
3.60 0.69 1.28 1.32 1.26
0.46 0.42 1.05 2.66 1.50
1.48 0.41 1.18 2.10 1.71
0.23 1.98 1.24 2.21 1.33
Mango orchard Il 1.80 0.63 1.01 1.90 0.88
(0 to 15) 0.80 0.69 0.67 1.17 1.43
1.69 1.07 0.80 1.44 0.97
1.27 0.61 1.15 1.87 1.88
2.08 0.50 0.84 2.12 1.36
0.50 0.98 0.79 1.77 1.79
Mean 1.39 0.80 1.00 1.86 1.41
Location mean 1.67 1.18 1.32 1.95 1.39
Profile(l)
A 1.23 | 1.87 | 1.40 | 2.54 | 1.90




B 2.27 1.29 1.09 2.05 1.66

C 1.02 0.97 0.67 1.47 1.35

D 0.32 0.45 0.50 1.06 0.54

Mean 1.21 1.15 0.92 1.78 1.36
Profile (11)

A 0.72 1.23 2.33 2.14 1.47

B 0.57 0.89 1.45 1.60 1.23

C 0.22 0.60 1.65 1.23 0.81

D 0.14 0.67 0.99 1.32 1.00

Mean 0.41 0.85 1.61 1.57 1.13

Profile mean 0.89 1.00 1.27 1.68 1.25

A -0to 15, B-15 to 30, C-30 to 45, D-45to 60 cm
Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available zinc for Dapoli (1) and Dapoli (1) ranged between 0.32 and
2.23 with a mean value of 1.21 mg kg™ and 0.14 to 0.72 with an average value
of 0.41 mg kg™, respectively. For Dapoli (I) the available zinc content was
higher than Dapoli (I1). For Dapoli (I and 1) the available Zn was observed in
the range of 0.14 to 2.23 with a mean value of 0.89 mg kg™. For both the mango
orchards the available zinc exhibited a decreasing trend with soil depth.

Dapoli (III and IV)
Surface soil samples (O to 15 cm):

For Dapoli (I11) mango orchard available zinc ranged between 0.48 and
3.06 with a mean value of 1.57 mg kg™ while for Dapoli (IV) it was 0.41 to 1.98
with an average value of 0.80 mg kg™. The data further showed that Dapoli (IV)
location had slightly lower available zinc than Dapoli (l11). For Dapoli
(I and IV - Wakawali) available zinc varied from 0.41 to 3.06 with a mean
value of 1.18 mg kg™*.(Table No.4.8 and Fig. No.4.1)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

0.45 to 1.87 was the range of available zinc and 1.15 mg kg*was the
mean value of it for Dapoli (I11) while for Dapoli (IV) it varied from 0.60 to
1.23 with an average value of 0.85 mg kg™ (Table No. 4.8 and Fig.No.4.4). The
data further showed that available zinc content did not show much variation in



both the mango orchards. Further for both the soil profiles available zinc had a
variation between 0.45 and 1.87 with an average value of 1.00 mg kg™.
Available zinc content exhibited a decreasing trend of available zinc with soil

depth in both the locations.

Khed (I and II)
Surface soil samples (O to 15 cm):

For Khed (I) and Khed (11) the available Zn ranged from 0.51 to 2.71 with
a mean value of 1.63 mg kg™ and 0.67 to 1.28 with an average value of 1.00 mg
kg™, respectively. At Khed (I) the available zinc content was found to be
slightly higher than Khed (I1). On an average, available zinc ranged from 0.51
to 2.71 with a mean value of 1.32 mg kg™ for Khed (I and 11 — Avashi).
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.8 and Fig. No. 4.4 the available zinc for Khed
(1) varied from 0.50 to 1.40 with a mean value of 0.92 mg kg™ while 1.61 mg
kg
for Khed (I1). The data further revealed that Khed (I1) locations had higher
content of available zinc than at Khed (1). For both the mango orchards it varied

" was an average value of available zinc with range of 0.99 to 2.33 mg kg™

between 0.50 and 2.33 with an average value of 1.27 mg kg™. Available zinc
found to be decreased in Khed (I) with soil depth however no specific trend of
available zinc with soil depth was found in Khed (1) mango orchard.
Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

For Ratnagiri (I) the available zinc ranged between 1.00 to 3.25 with a
mean value of 2.03 mg kg™ while for Ratnagiri (I1), available zinc showed an
average value of 1.86 and it varied from 1.17 to 2.66 mg kg™. Ratnagiri () was

found to be slightly higher in value of available zinc content than Ratnagiri (I1).



Both the locations exhibited a range of 1.00 to 3.25 with an average value of
1.95 mg kg™ for available Zn. (Table No.4.8 and Fig. No.4.1)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Available zinc of Ratnagiri (I) showed a variation from 1.06 to 2.54 with
an average value of 1.78 mg kg™ while for Ratnagiri (1) it ranged from 1.23 to
2.14 with a mean value of 1.57 mg kg™. In general, for Ratnagiri (I and II)
available zinc varied between 1.06 and 2.54 with an average value of 1.68 mg
kg™. From the data it was also evident that available Zn content was found to be
decreased with soil depth in case Ratnagiri (I) location while there was no

specific trend with depth at Ratnagiri (I1).

Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No. 4.8 and Fig. 4.1 the available zinc of Lanja (1)
and (I1) ranged from 0.82 to 1.77 with an average value of 1.36 mg kg™ and
0.88 to 1.88 with a mean value of 1.41 mg kg™, respectively. For Lanja (I and
I1) the available zinc ranged from 0.82 to 1.88 with a mean value of 1.39 mg kg’
1
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available zinc content of Lanja (I) mango orchard showed variation
from 0.54 to 1.90 with a mean value of 1.36 while for Lanja (Il) it ranged from
0.81 to 1.47 with an average of 1.13 mg kg™. From the data it was also evident
that available Zn was slightly higher at Lanja (1) than Lanja (I1) mango orchard.
On an average, for Lanja (I and Il) available zinc varied between 0.54 and 1.90

with a mean value of 1.25 mg kg™. The data further revealed that Lanja (I)



mango orchard showed a decreasing trend of available zinc content with depth

while Lanja (1) had no specific trend of it with soil depth.

Available zinc (Zn) status of different tahsils of Ratnagiri
district:

Data on overall mean for available zinc of different tahsils showed that the
available Zn status of surface soil samples of all tahsils had a variation between
0.41 and 3.60 with an average value of 1.50 mg kg™ . These results are in
conformity with Diwale (1994), Patil et al., (2003) and Gaidhani (2008).

For profile soil samples the available zinc ranged from 0.14 to 2.54 with a
mean value of 1.22 mg kg'. At all the profiles available Zn showed a
decreasing trend with soil depth with exceptions of Lanja (I1), Ratnagiri (I1) and
Khed (11). Similar observations were also reported by Shinde (2006) Patil et al.,
(2010) and Suryavanshi (2010) for lateritic soils of mango orchards of Konkan.
However, at Lanja (I1), Ratnagiri (I11) and Khed (Il) locations available Zn had
no specific trend with soil depth. Similar trend was also noticed by Bharambe et
al., (1990) for soils of Maharashtra. In general, the declining trend of available
zinc at most of the tahsils may be attributed to accumulation of comparatively
less or more amount of organic matter in surface layer than in subsurface layer
(Jalali et al., 1989 and Nayak et al., 2000) while its low values in surface and
profiles of lateritic soils may be due to high amounts of Fe and Cu in the soil
(Diwan, 1982).

Further, from data it was observed that most of the soil samples of
mango orchards had sufficient amount of available zinc. However, few soil
samples at Dapoli (I and Il) and (111 and 1) mango orchards were found to be
deficient in available zinc content as per the critical limits given by Gajbhiye
(1985). The available Zn content was lower at Dapoli (111 and V) and Dapoli (I
and I1) for surface and profile samples, respectively whereas it was maximum at

Ranagiri



(I and I1) for both surface and profile samples as compared to other mango

orchards.

4.3.4 Available copper (Cu)
Dapoli (I and II)
Surface soil samples (O to 15 cm):

The available Cu of Dapoli (1) and (II) mango orchards varied between
1.10 to 3.99 with an average value of 2.50 mg kg™ and 1.19 to 3.32 with a mean
value of 2.19 mg kg™, respectively. At Dapoli (I) slightly higher available
copper content was observed than Dapoli (I1). In general, for Dapoli (I and 11)

the available copper was ranged from 1.10 to 3.99 with a mean value of 2.34 mg
1

kg™.
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available copper of Dapoli (I) mango orchard showed variation from
2.37 to 3.52 with a mean value of 2.76 mg kg™ while for Dapoli (11) it was from
0.86 to 2.34 with an average value of 1.58 mg kg™. At Dapoli (1) the values for
available copper content was found to be slightly higher than Dapoli (II). In
general, for Dapoli (I and 1) available Cu varied between 0.86 and 3.52 with a
mean value of 2.17 mg kg™. From the data it was also evident that for Dapoli (1)
there was no definite trend of available copper content with soil depth while for
Dapoli (I1) mango orchard available copper content decreased with soil
depth.(Table No0.4.9 and Fig. No0.4.5)

Dapoli (III and IV)
Surface soil samples (O to 15 cm):

For Dapoli (111) the available copper ranged between 0.95 and 1.76 with a
mean value of 1.34 mg kg™ while for Dapoli (IV), available Cu showed an
average value of 1.81 mg kg™ and it varied from 1.22 to 2.79 mg kg™. Dapoli
(IV) was found slightly higher in value of available copper than Dapoli (I11).



Both the locations exhibited a range of 0.95 to 2.79 with an average value of

1.57 mg kg™ for available copper. (Table 4.9 and Fig. 4.1)

Table 4.9 DTPA-extractable micronutrient (Cu) status of mango orchards (mg kg™).

Mango orchard _ _ DTPA-extractable Cu _ _
Soil depth (cm) Dapoli Dapoli Khed Ratnagiri Lanja
(land 1) (111 and 1V) (land 1) (land 11) (land 11)
2.96 1.21 1.77 2.88 2.14
2.47 0.95 2.11 2.12 3.09
3.99 1.22 1.87 3.23 2.44
2.67 1.43 2.33 2.98 4.67
Mango orchard | 241 1.76 1.32 2.66 3.71
(0 to 15) 2.23 1.23 1.89 3.11 3.21
2.96 1.19 1.55 2.76 2.95
1.99 1.34 2.02 3.23 2.23
1.10 1.71 1.07 4.03 2.56
2.18 1.31 1.33 3.05 3.42
Mean 2.50 1.34 1.73 3.01 3.04
2.31 1.85 1.44 2.88 2.16
2.15 1.61 1.65 2.59 2.06
1.34 1.97 1.29 3.17 2.55
1.19 2.79 1.17 3.42 2.54
Mango orchard I1 2.24 1.61 1.64 1.65 2.13
(0 to 15) 3.32 1.96 1.33 2.20 2.50
2.19 2.16 1.21 2.31 2.43
2.07 1.22 1.56 2.29 2.18
1.86 1.65 1.28 2.99 2.77
3.19 1.30 1.43 3.07 2.59
Mean 2.19 1.81 1.40 2.66 2.39
Location mean 2.34 1.57 1.57 2.84 2.72
Profile(l)
A 2.60 1.38 1.66 2.14 2.83
B 3.52 1.06 1.21 2.66 2.76
C 2.56 0.89 0.98 2.31 2.60
D 2.37 0.77 0.70 2.08 1.90
Mean 2.76 1.03 1.14 2.30 2.52
Profile (11)
A 2.34 1.98 1.87 1.89 2.70
B 2.06 1.62 1.77 3.03 1.44
C 2.06 1.50 1.54 2.78 2.05
D 0.862 1.01 1.41 2.44 0.82
Mean 1.83 1.53 1.65 2.54 1.75
Profile mean 2.39 1.28 1.40 242 214

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm
Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Available copper of Dapoli (111) showed a variation from 0.77 to 1.38
with an average value of 1.03 mg kg™ while for Dapoli (V) it ranged from 1.01
to 1.98 with a mean value of 1.53 mg kg™. In general for Dapoli (I and II),



available Cu varied between 0.77 and 1.98 with an average value of 1.28 mg kg’
' From the data it was also evident that available copper content showed a
declined trend with soil depth at both the mango orchards.

Khed (I and II)

Surface soil samples (O to 15 cm):

For Khed (I) and Khed (I1) the available copper ranged from 1.07 to 2.33
with a mean value of 1.73 mg kg™ and 1.17 to 1.65 with an average value of
1.40 mg kg™, respectively. The available copper content was found to be
slightly higher in Khed (1) than Khed (Il). In general for Khed (I and Il —
Avashi), available copper ranged from 1.07 to 2.33 with a mean value of 1.57
mg kg™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.9 and Fig. No. 4.5 the available copper for
Khed (1) varied from 0.70 to 1.66 with a mean value of 1.14 mg kg™ while 1.65
mg kg™ was an average value of available copper with a range of 1.41 to 1.87
mg kg™ for Khed (I1). The data further indicated that available Cu content was
slightly higher at Khed (I1) than Khed (I) mango orchard. For both the mango
orchards the available copper showed a range of 0.70 to 1.87 with an average
value of 1.40 mg kg™. A decreasing trend of available copper content with soil

depth was found in both the mango orchards (Khed I and II).

Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

The available copper of Ratnagiri (1) and (II) mango orchards varied
between 2.12 to 4.03 with an average value of 3.01 mg kg™ and 1.65 to 3.42
with a mean value of 2.66 mg kg™, respectively. At Ratnagiri (1) slightly higher

values of available copper were observed than Ratnagiri (Il). In general, for



Ratnagiri (I and Il -Shirgaon) the available copper ranged from 1.65 to 4.03
with a mean value of 2.84 mg kg™. (Table No.4.9 and Fig. No.4.1)
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No.4.9 and depicted in Fig.4.5 showed a range of
2.08 to 3.14 for the available copper with a mean value of 2.55 mg kg for
Ratnagiri (1) and 2.44 to 3.89 with an average value of 3.04 mg kg ‘for Ratnagiri
(I1). For mango orchard Ratnagiri (1) available copper content was observed to
be higher when compared with Ratnagiri (I). On an average, at Ratnagiri (I and
Il - Shirgaon) the available copper showed a range of 2.08 to 3.89 with a mean
value of 2.80 mg kg™. At both the locations of available Cu distribution showed
a decreasing trend with soil depth.
Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No. 4.9 and Fig.4.1 the available Cu of Lanja (1) and
(11) ranged from 2.14 to 4.67 with an average value of 3.04 mg kg™ and 2.13 to
2.77 with a mean value of 2.39 mg kg™, respectively. The data also revealed
that Lanja (I) mango orchard had slightly higher available Cu than that of Lanja
(I1). For Lanja (I and I1) the available copper ranged from 2.13 to 4.67 with a

mean value of 2.72 mg kg™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data (Table No. 4.9 and Fig. No. 4.5) indicated that available copper
for Lanja (1) and Lanja (I1) mango orchards exhibited a variation in the range of
1.90 to 2.83 with a mean value of 2.52 mg kg™ and 0.82 to 2.70 with an average
value of 1.75 mg kg™, respectively. The data also showed that Lanja (1) location
had slightly higher values than Lanja (II) while for Lanja (I and I1) available
copper ranged from 0.82 to 2.83 with a mean value of 2.14 mg kg™. Available



copper content showed declined trend in case of Lanja (1) whereas there was no
definite patteren of distribution of available Cu in Lanja (1) mango orchard.
Available copper (Cu) status of different tahsils of Ratnagiri
district:

Data on available copper status of different tahsils revealed that the
available Cu of surface soil samples varied from 0.95 to 4.67 with a mean value
of 2.21 mg kg™. Similar findings were also reported by Patil and Meisheri
(2004), Sankpal (2008) and Sankpal (2008) for lateritic soils of Konkan.

For profile soil samples the available copper had a range of 0.70 to 3.89
with an average value of 1.96 mg kg™ . In general available copper content
showed a decreasing trend with soil depth in profile samples with exceptions of
Dapoli (1) and Lanja (II) locations. These observations were also observed by
Shinde (2006), Patil et al., (2010) and Suryavanshi (2010). However, at Dapoli
(I) and Lanja (1) locations the available copper did not show any definite trend
with soil depth. Similar observations were also noticed by Salvi (1988) for
lateritic soils of Konkan. In general, the decreasing trend of available Cu at all
most all profiles may be attributed to decrease in organic carbon content in
subsurface layers (Rajeswar et al., 2009) or it might be due to translocation of
Cu from lower layers to the surface layers as a result of vegetation (Mehta et
al.,1964).

In general, available Cu in most of the soil samples of mango orchards was
found to be adequate with exception of only one soil sample at Dapoli
(111 and 1V) according to the critical limit given by Gajbhiye (1985). Ratnagiri
(I and I1) location was found to be higher and Dapoli (111 and IV) was found to
be lower in available Cu content for both surface and profile samples than all
other locations.

4.2 Macronutrient (N, P, K, Ca and Mg) status of mango
orchards:

4.2.1 Available nitrogen (N):



Dapoli (I and II)
Surface soil samples (O to 15 cm):

The data presented in Table. No. in 4.15 and depicted in Fig. No. 4.6
indicated that the available N at Dapoli (I) ranged from 322.67 to 479.77 with a
mean value of 403.71 kg ha™ and from 370.77 to 499.67 with an average value
of 436.15 kg ha™ for Dapoli (I1). The available N was slightly higher at Dapoli
(1) as compared to Dapoli (I) mango orchard. In general, the available nitrogen
for both the locations showed variation from 322.67 to 499.67 with an average
value of 419.93 kg ha™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available nitrogen for Dapoli (1) and Dapoli (I1) ranged between
300.12 and 400.60 with a mean value of 346.90 kg ha™ and 313.53 to 413.77
with an average value of 377.21 kg ha™, respectively. The data also showed that
Dapoli (1) location had shown higher content of available N than Dapoli (1).
For Dapoli (I and I1) the available nitrogen was observed in the range of 300.12
to 413.77 with a mean value of 359.02 kg ha™. In general, for Dapoli (1)

mango orchard the

Table 4.10 Available macronutrient (N, P,Os, K,0, Exch. Ca®*, Exch. Mg®") status of mango orchards.

Mango orchard N P,0s K;0 Exch. Ca** Exch. Mg**
Soil depth (cm) Kg ha’ cmol (p*) kg™

350.89 4.45 234.15 1.32 0.56
322.67 5.12 288.56 1.19 0.67
400.78 4.67 251.45 1.23 0.96
341.67 5.22 289.55 1.89 0.78
Dapoli (1) 389.76 4.44 265.11 1.44 1.01
(0 to 15) 416.98 5.23 251.90 1.56 112
412.89 5.87 256.33 1.23 0.56
458.87 4.10 302.56 1.89 0.87
462.77 3.89 230.12 1.54 0.9
479.77 4.55 267.66 1.34 0.65
Mean 403.71 4.75 263.74 1.46 0.82
489.50 3.78 296.45 1.21 0.87
Dapoli (11) 489.90 5.00 308.34 1.66 0.60
(010 15) 499.67 4.78 212.66 1.43 0.80
397.77 5.18 234.67 2.08 0.77
385.60 477 209.67 1.34 0.69




401.55 3.59 244.77 1.21 0.92

444.78 5.66 310.10 1.78 1.21

480.76 3.67 267.77 2.09 0.79

370.77 4.33 243.12 1.69 0.88

401.23 5.32 209.67 1.43 0.79

Mean 436.15 4.61 253.72 1.59 0.83

Location mean 419.93 4.68 258.73 1.53 0.82
Profile (I)

A 400.60 4.66 227.87 1.90 0.94

B 365.08 4,77 278.99 1.58 0.80

C 321.78 3.66 297.66 1.36 0.75

D 300.12 3.56 300.00 1.36 0.73

mean 346.90 4,16 276.13 1.55 0.81
Profile (1)

A 413.77 4.10 296.66 1.87 1.14

B 350.67 3.05 311.34 1.65 1.02

C 313.53 3.50 300.67 1.38 0.94

D 413.70 5.34 213.76 1.21 0.83

Mean 377.21 4.89 291.36 1.53 0.98

Profile mean 359.02 4.05 282.22 1.54 0.90

A -0to 15, B-15to 30, C-30 to 45, D-45to 60 cm

Table 4.11 Available macronutrient (N, P,Os, K,O, Exch. Ca?*, Exch. Mg?*) status of mango orchards.

Mango orchard N P,0s K,0 Exch. Ca* | Exch. Mg?*
Soil depth
(cm) Kgha* cmol (p*) kg

413.70 5.34 213.76 1.32 0.94

390.88 5.12 231.44 1.87 0.53

480.56 5.67 205.77 1.89 0.76

400.07 4,77 267.55 1.43 1.17

Dapoli (111) 456.78 4.68 244.65 155 121

(0 to 15) 370.78 5.90 243.00 1.89 1.09

421.69 5.43 222.13 1.67 1.17

440.15 5.66 254.66 2.15 1.06

485.78 5.43 234.77 1.90 0.59

376.89 451 214.56 1.87 0.66

Mean 423.73 5.25 233.23 1.75 0.92

500.34 4.99 247.89 1.50 0.93

409.89 3.87 256.11 1.77 0.69

488.90 3.56 243.77 1.96 0.83

501.34 4.02 215.67 1.34 0.81

Dapoli (1V) 478.09 3.77 231.33 1.65 0.50

(0to15) 376.66 4.00 241.55 2.00 0.67

498.67 5.48 254.77 1.76 0.74

400.80 5.66 219.66 1.80 1.11

488.88 4.98 231.69 1.40 1.34

397.05 5.55 240.50 1.73 1.21

Mean 454.06 459 238.29 1.69 0.88

Location mean 438.90 4,92 235.76 1.72 0.90
Profile (111)

A 408.89 5.22 256.78 1.80 1.00

B 367.97 4.98 277.88 1.59 0.96

C 367.94 4.66 290.56 1.38 0.71




D 304.65 4.34 290.56 1.06 0.63

Mean 362.36 4.80 278.95 1.46 0.83
Profile (1V)

A 509.55 5.09 236.88 2.12 0.89

B 409.78 4.76 255.76 1.78 0.80

C 333.90 4.30 295.77 1.34 0.73

D 299.73 4.01 310.74 1.43 0.68

Mean 388.24 4,54 274.79 1.67 0.78

Profile mean 375.30 4.67 276.87 1.56 0.81

A -0to 15, B-15to 30, C-30 to 45, D-45to 60 cm

Table 4.12 Available macronutrient (N, P,0s, K,0, Exch. Ca**, Exch. Mg?") status of mango orchards.

Mango orchard N P,Os K,O Exch. Ca* Exch. Mg®
Soil depth (cm) Kg ha’ cmol (p*) kg™
509.67 5.77 254.89 1.98 1.33
476.12 5.12 210.66 1.23 1.21
491.56 5.34 231.56 1.88 1.08
487.33 5.66 290.77 1.23 1.22
Khed (1) 506.34 5.34 251.55 1.76 1.32
(0 to 15) 461.34 5.89 200.66 1.5 1.21
496.22 4.77 217.43 1.69 0.87
498.66 4.97 287.44 1.92 0.65
432.12 5.66 243.09 1.28 1.22
377.67 3.77 216.67 1.88 1.54
Mean 473.70 5.23 240.47 1.64 1.17
409.12 4.64 246.88 1.87 1.39
388.88 4.98 231.66 212 1.23
370.67 4,12 210.89 1.95 151
400.12 5.66 217.37 1.60 1.19
Khed (I1) 434.67 3.78 216.91 1.59 1.30
(0to 15) 45412 471 245.65 1.90 1.29
44419 3.77 263.90 1.65 1.33
438.60 3.19 234.77 1.34 1.21
379.90 4.33 214.77 1.21 1.02
438.70 4.56 234.45 2.23 1.28
Mean 415.90 4.37 231.73 1.75 1.28
Location mean 444.80 4.80 236.10 1.70 1.23
Profile (1)
A 477.77 4,78 222.99 2.21 1.43
B 410.67 4.43 269.81 1.90 1.20
C 356.12 4.21 256.90 1.54 0.96
D 303.44 4.44 300.09 1.10 0.80
Mean 387.00 4.47 262.45 1.69 1.10
Profile (11)
A 471.33 5.03 255.78 211 1.33
B 408.71 4.61 281.50 1.89 1.22
C 460.88 4.20 313.64 1.32 1.19
D 344.90 3.06 309.45 1.45 1.01
Mean 421.46 4.23 290.09 1.69 1.19
Profile mean 404.23 4.35 276.27 1.69 1.17

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm




Table 4.13 Available macronutrient (N, P,Os, K,O, Exch. Ca?*, Exch. Mg?") status of mango orchards.

Mango orchard N ‘ P,Os K,O Exch. Ca** ‘ Exch. Mg®
Soil depth (cm) Kg ha’ cmol (p*) kg™
450.78 3.77 278.55 2.34 1.20
509.78 3.58 261.66 2.32 1.55
560.78 4.21 202.58 2.17 1.34
543.78 4.33 256.88 2.65 1.21
Ratnagiri (1) 512.90 3.87 284.56 2.55 0.67
(0 to 15) 499.66 3.99 213.67 2.43 0.55
481.56 4.34 216.44 2.12 0.48
500.98 4.22 225.43 1.89 1.11
500.23 4.88 231.77 2.65 1.23
514.34 3.55 219.06 2.13 1.45
Mean 507.48 4.07 239.06 2.33 1.08
560.76 3.32 209.71 2.43 1.43
460.78 4.19 209.66 2.31 1.51
504.34 3.55 231.55 2.44 1.41
534.89 3.49 210.88 2.09 1.01
Ratnagiri (I1) 519.56 4.76 201.77 2.05 0.79
(0 to 15) 549.58 3.89 204.62 2.11 0.88
500.44 3.66 218.45 2.44 0.70
508.78 3.41 221.90 2.38 0.67
534.55 3.58 265.32 2.00 0.89
522.17 3.69 215.74 2.17 0.95
Mean 519.59 3.75 218.96 2.24 1.02
Location mean 513.54 3.91 229.01 2.29 1.05
Profile (I)
A 532.18 3.88 218.43 1.90 0.97
B 491.27 3.51 230.54 2.04 0.90
C 420.78 4,12 267.87 1.76 0.85
D 328.51 3.00 301.70 1.21 0.81
Mean 443.19 3.63 254.64 1.73 0.88
Profile (11)
A 519.67 4.65 205.76 2.22 1.22
B 480.65 4,13 247.67 2.37 1.15
C 440.55 3.47 265.55 1.65 1.01
D 360.66 3.28 256.90 1.23 0.89
Mean 450.38 3.88 243.97 1.87 1.07
Profile mean 446.79 3.76 249.31 1.80 0.98

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm

Table No. 4.14 Available macronutrient (N, P,Os, K,O, Exch. Ca?*, Exch. Mg®") status of mango

orchards.
Mango orchard N P,0s K;0 Exch.Ca*" | Exch. Mg*
Soil depth (cm) Kg ha' cmol (p*) kg™
Lanja (I) 568.34 5.60 309.77 2.43 1.43
(0 to 15) 543.23 5.33 311.87 2.12 1.60




512.44 5.44 289.60 2.88 1.52

494.34 5.91 287.05 2.56 1.25

519.11 6.23 277.45 2.82 1.45

548.40 5.88 265.89 2.45 1.48

539.66 6.32 292.67 2.65 1.37

450.66 6.11 287.60 2.34 1.22

500.44 5.44 299.12 2.76 1.55

518.49 5.77 301.23 2.55 1.47

Mean 519.51 5.80 292.23 2.56 1.43

533.55 5.14 267.45 2.74 1.22

529.78 4.97 271.45 2.87 1.33

530.51 5.43 281.56 2.34 151

522.43 5.89 295.78 2.71 1.49

Lanja (1) 486.79 5.44 294.78 2.31 1.46

(0 to 15) 529.51 4.99 301.44 2.39 1.29

495.66 5.77 285.06 211 1.41

469.76 6.21 277.34 2.32 1.55

466.21 6.42 302.77 2.49 1.56

480.71 5.34 293.80 2.30 1.26

Mean 504.49 5.56 287.14 2.46 1.41

Location mean 512.00 5.68 289.69 2.51 1.42
Profile (1)

A 555.34 5.66 269.67 2.17 1.36

B 431.34 5.98 298.70 2.67 1.20

C 431.34 4.21 305.71 2.29 1.13

D 400.63 3.90 310.73 1.88 1.05

mean 454.66 4,94 296.20 2.25 1.19
Profile (11)

A 555.66 6.00 264.88 2.21 1.40

B 466.56 5.44 235.77 2.05 1.30

C 400.06 5.03 295.70 1.43 1.20

D 377.04 4.26 314.81 1.03 1.10

Mean 449.83 5.18 277.79 1.68 1.25

Profile mean 452.25 5.06 287.00 1.97 1.22

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm
available nitrogen exhibited a decreasing trend with soil depth while for Dapoli

(11) any specific trend was not observed.
Dapoli (III and IV)
Surface soil samples (O to 15 cm):

The data presented in Table No. 4.15 revealed that 423.73 kg ha™ was the
average available nitrogen with variation from 370.78 to 485.78 kg ha™ for
Dapoli (111) while for Dapoli (IV), 454.06 kg ha™ was the mean value of
available nitrogen and it ranged from 376.66 to 501.34 kg ha™. From the data it
was also evident that higher content of available nitrogen was observed in
Dapoli (IV) than Dapoli (I11). For Dapoli (1l and V- Wakawali) available



nitrogen showed variation from 370.78 to 501.34 with a mean value of 438.90
kg ha™.

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

For Dapoli (I11) location available N varied between 304.65 and 408.89
with an average value of 362.36 kg ha™ while for Dapoli (IV) it ranged from
299.73 to 509.55 with a mean value of 388.24 kg ha™. Dapoli (IV) location
showed slightly higher values for available nitrogen content as compared with
Dapoli (I11). However, available nitrogen at Dapoli (IIl and V- Wakawali)
showed variation from 299.73 to 509.55 with a mean value of 375.30 kg ha™.
The data further revealed that available nitrogen showed a declined trend with
soil depth for both the mango orchards. (Table No. 4.15 and Fig. 4.8).

Khed (I and II)

Surface soil samples (O to 15 cm):

For Khed (I) and Khed (11) the available nitrogen ranged from 377.67 to 509.67
with a mean value of 473.70 kg ha™ and 370.67 to 454.12 with an average value
of 415.90 kg ha™, respectively. At Khed (1) the available nitrogen was found

Table 4.15 Available macronutrient (N) status of mango orchards (kg ha™).

Available Nitrogen (N)
Mango orchard - - — -

Soil depth (cm) Dapoli Dapoli Khed Ratnagiri Lanja
(l'and 1) (111 and 1V) (land 1) (land 1) (land 1)

350.89 413.70 509.67 450.78 568.34

322.67 390.88 476.12 509.78 543.23

400.78 480.56 491.56 560.78 512.44

341.67 400.07 487.33 543.78 494.34

Mango orchard | 389.76 456.78 506.34 512.90 519.11

(0 to 15) 416.98 370.78 461.34 499.66 548.4
412.89 421.69 496.22 481.56 539.66

458.87 440.15 498.66 500.98 450.66

462.77 485.78 432.12 500.23 500.44

479.77 376.89 377.67 514.34 518.49

Mean 403.71 423.73 473.70 507.48 519.51
489.50 500.34 409.12 560.76 533.55

Mango orchard I] 489.90 409.89 388.88 460.78 529.78
(010 15) 499.67 488.90 370.67 504.34 530.51
397.77 501.34 400.12 534.89 522.43

385.60 478.09 434.67 519.56 486.79




401.55 376.66 454.12 549.58 529.51

444.78 498.67 444.19 500.44 495.66

480.76 400.80 438.60 508.78 469.76

370.77 488.88 379.90 534.55 466.21

401.23 397.05 438.70 522.17 480.71

Mean 436.15 454.06 415.90 519.59 504.49

Location mean 419.93 438.90 444.80 513.54 512.00

Profile(l)

A 400.60 408.89 477.77 532.18 555.34

B 365.08 367.97 410.67 491.27 431.34

C 321.78 367.94 356.12 420.78 431.34

D 300.12 304.65 303.44 328.51 400.63

Mean 346.90 362.36 387.00 443.19 454.66
Profile (11)

A 413.77 509.55 471.33 519.67 555.66

B 350.67 409.78 408.71 480.65 466.56

C 313.53 333.90 460.88 440.55 400.06

D 413.70 299.73 344.90 360.66 377.04

Mean 377.21 388.24 421.46 450.38 449.83

Profile mean 359.02 375.30 404.23 446.79 452.25

A -0to 15, B-15 to 30, C-30 to 45, D-45to 60 cm
to be higher than Khed (Il). In general, for Khed (I and Il — Avashi) the

available nitrogen ranged from 370.67 to 509.67 with a mean value of 444.80
kg ha™.
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.15 and Fig. No.4.8 the available nitrogen for
Khed (1) varied from 303.44 to 477.77 with a mean value of 387.00 kg ha™
while 421.46 kg ha™ was an average value of available nitrogen with range of
344.90 to 471.33 kg ha™ for Khed (I1). The data further showed that Khed (II)
location had slightly higher content of available nitrogen than Khed (I). For both
the mango orchards the available nitrogen showed a range of 303.44 to 477.77
with an average value of 404.23 kg ha™. Available nitrogen content at Khed (1)
location exhibited a decreasing trend with soil depth however at Khed (II)
location it did not show any definite trend.
Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

The available nitrogen of Ratnagiri (I) and (I1) mango orchards varied
between 450.78 and 560.78 with an average value of 507.48 kg ha™* and 460.78



to 560.76 with a mean value of 519.59 kg ha™, respectively. At Ratnagiri (I1)
slightly higher values of available nitrogen were observed than Ratnagiri (1). In
general, for Ratnagiri (I and Il - Shirgaon) the available nitrogen ranged from
450.78 to 560.78 with a mean value of 513.54 kg ha™. (Table No.4.15 and Fig.
No0.4.6)

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No.4.15 and depicted in Fig. 4.8 showed 328.51
to 532.18 was available nitrogen with a mean value of 443.19 kg ha™ for
Ratnagiri (1) and 360.66 to 519.67 with an average value of 450.38 kg ha™ for
Ratnagiri (I1). For Ratnagiri (I1) mango orchard available nitrogen content was
found to be higher than Ratnagiri (I). In Ratnagiri (I and 1I-Shirgaon) the
available nitrogen showed a range of 328.51 to 532.18 with a mean value of
446.79 kg ha™. At both the locations a decreasing trend of available nitrogen
with soil depth was observed.

Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No0.4.15 and Fig. No0.4.6 the available nitrogen of
Lanja (1) and (I1) ranged from 450.66 to 568.34 with an average value of 519.51
kg ha™ and 466.21 to 533.55 with a mean value of 504.49 kg ha™, respectively.
The data also revealed that Lanja (I) mango orchard had slightly higher
available nitrogen content than that of Lanja (I1). For both Lanja (I and 1) the
available nitrogen ranged from 450.66 to 568.34 with a mean value of 512.00
kg ha™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data from Table No. 4.15 and Fig. No.4.8 indicated that available
nitrogen for Lanja (I) and Lanja (1) mango orchards exhibited a variation in the
range of 400.63 to 555.34 with a mean value of 454.66 kg ha™ and 377.04 to



555.66 with an average value of 449.83 kg ha™, respectively. Available nitrogen
ranged from 377.04 to 555.66 with a mean value of 452.25 kg ha™ in Lanja (I
and II). At Lanja (Il) location available nitrogen content was found to be
decreased with soil depth while at Lanja (1) it did not show any specific trend
with soil depth.

Available nitrogen (N) status of different tahsils of Ratnagiri
district:

The data on overall mean for available nitrogen of different tahsils showed
that the available nitrogen of surface samples of all tahsils varied from 322.67 to
568.34 with an average value of 465.83 kg ha™. Similar findings were also
reported by Tupe (1996), Dongre (1997) and Sankpal (2008) for lateritic soils of
Konkan.

In case of profile samples the available nitrogen showed a variation
between 300.12 and 555.66 with a mean value of 407.52 kg ha™. The available
nitrogen in general showed a decreasing trend with depth in majority of soil
profiles with exceptions of Dapoli (I1), Khed (II) and Lanja (I). These
observations are in conformity with Terse (1989), Shinde (2006) and
Suryavanshi (2010) for lateritic soils of mango orchards of Konkan (MS).
However, at Dapoli (1), Khed (I1) and Lanja (1) locations the distribution of
available nitrogen content found to be different. It did not show any specific
trend with soil depth. Similar trend was noticed by Vaidya (1988) for lateritic
soils of Konkan. In general, the decreasing trend of available nitrogen with soil
depth at most of the tahsils, may be due to more accumulation of plant residues,
debris and rhizosphere in surface soil than subsurface (Rajeswar et al., 2009 and
Prasuna-Rani et al., 1992) or could be attributed to the presence of higher
organic carbon in the surface soil than subsurface (Sharma and Bali, 2000).

In general, all the surface and profile samples were in ‘“medium to high’
class as per the ratings given by Banger and Zende (1978) indicated presence of

adequate amount of available nitrogen in all the mango orchards. The higher



values of nitrogen content in the soil might be due to high content of organic
carbon which on mineralization released higher nitrogen (Talukdar et al., 2009).
At Ratnagiri (I and Il) and Lanja (I and Il) the available nitrogen content was
maximum for surface and profile samples, respectively. However, it was
observed lowest at Dapoli (I and Il) and Dapoli (IIl1 and 1V) for surface and
profile samples, respectively.
4.2.2 Available phosphorous (P,0;)
Dapoli (I and II)
Surface soil samples (O to 15 cm):
The data presented in Table. No. in 4.16 and depicted in Fig.No0.4.6

indicated
that the available phosphorus of Dapoli (1) ranged from 3.89 to 5.87 with a
mean value of 4.75 kg ha™ and 3.59 to 5.66 with an average value of 4.61 kg ha’
' for Dapoli (I1). In general, the available phosphorus for both the locations
showed variation from 3.59 to 5.87 with an average value of 4.68 kg ha™.
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available phosphorus for Dapoli (1) and Dapoli (I1) ranged between
3.56 and 4.77 with a mean value of 4.16 kg ha™ and 3.05 to 5.34 with an
average value of 4.89 kg ha™, respectively. For Dapoli (II) the available
phosphorus was slightly higher than Dapoli (I). For Dapoli (I and II) the
available phosphorus was observed in the range of 3.05 to 5.34 with a mean
value of 4.05 kg ha™ and for both the mango orchards the available phosphorus
did not exhibit specific trend with soil depth.
Dapoli (III and IV)
Surface soil samples (O to 15 cm):

The data presented in Table No. 4.16 and illustrated in Fig. No.4.6
revealed that 5.25 kg ha™ was the average available phosphorus with variation
from 4.51 to 5.90 kg ha™ for Dapoli (I111) while for Dapoli (1V), 4.59 kg ha™ was



the mean value of available phosphorus and it ranged from 3.56 to 5.66 kg ha™.
From the data it was also evident that Dapoli (I11) mango orchards had showed
slightly higher content of available phosphorus than Dapoli (IV). Available
phosphorus showed variation from 3.56 to 5.90 with a mean value of 4.92 kg ha’
! for both Dapoli
(111 and I'V- Wakawali) mango orchards.

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

For Dapoli (111) location, available phosphorus varied between 4.34 and
5.22 with an average value of 4.80 kg ha™* while for Dapoli (1V) it ranged from
4.01 10

Table 4.16 Available macronutrient (P,0s) status of mango orchards (kg ha™).

Available Phosphorus (P,Os)
'g/loailr g:pc;‘l;c?car;()j Dapoli Dapoli Khed Ratnagiri Lanja
(land I1) (Il and IV) (land I1) (land I1) (land I1)

4.45 5.34 5.77 3.77 5.60

5.12 5.12 5.12 3.58 5.33

4.67 5.67 5.34 421 5.44

5.22 4.77 5.66 4.33 591

Mango orchard | 4.44 4.68 5.34 3.87 6.23

(0 to 15) 5.23 5.90 5.89 3.99 5.88

5.87 5.43 4.77 4.34 6.32

4.10 5.66 4.97 4.22 6.11

3.89 5.43 5.66 4.88 5.44

4.55 451 3.77 3.55 5.77

Mean 4.75 5.25 5.23 4.07 5.80

3.78 4.99 4.64 3.32 5.14

5.00 3.87 4.98 4.19 4.97

4.78 3.56 4.12 3.55 5.43

5.18 4.02 5.66 3.49 5.89

Mango orchard II 4.77 3.77 3.78 4,76 5.44

(0 to 15) 3.59 4.00 4.71 3.89 4.99

5.66 5.48 3.77 3.66 5.77

3.67 5.66 3.19 3.41 6.21

4.33 4.98 4.33 3.58 6.42

5.32 5.55 4.56 3.69 5.34

Mean 4.61 4.59 4.37 3.75 5.56

Location mean 4.68 4.92 4.80 391 5.68
Profile(l)

A 4.66 5.22 4.78 3.88 5.66

B 4.77 4.98 443 351 5.98

C 3.66 4.66 421 412 421

D 3.56 4.34 4.44 3.00 3.90

Mean 4.16 4.80 4.47 3.63 4.94

Profile (11)
A 4.10 | 5.09 | 5.03 | 4.65 | 6.00




B 3.05 4,76 4,61 4,13 5.44

C 3.50 4.30 4.2 3.47 5.03

D 5.34 4,01 3.06 3.28 4.26
Mean 4.89 4,54 4.23 3.88 5.18
Profile mean 4.05 4.67 4.35 3.76 5.06

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm

5.09 with a mean value of 4.54 kg ha™. Dapoli (111) location showed slightly
higher values for available phosphorus as compared to Dapoli (IV). The
available phosphorus at Dapoli (1l and V- Wakawali) showed variation from
4.01 to 5.22 with a mean value of 4.67 kg ha™. Available phosphorus showed a
declined trend with soil depth for both the mango orchards. (Table 4.16 and
Fig.4.9)

Khed (I and II)

Surface soil samples (O to 15 cm):

For Khed (1) and Khed (1) the available phosphorus ranged from 3.77 to
5.89 with a mean value of 5.23 kg ha™ and 3.19 to 5.66 with an average value of
4.37 kg ha™, respectively. At Khed (1) the available phosphorus was found to be
slightly higher than Khed (11). In general for Khed (I and Il — Avashi), available
phosphorus ranged from 3.19 to 5.89 with a mean value of 4.80 kg ha™.
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.16 and Fig. No. 4.9 the available phosphorus
for Khed (1) varied from 4.21 to 4.78 with a mean value of 4.47 kg ha™ while
4.23 kg ha™* was an average value of available phosphorus with range of 3.06 to
5.03 kg
ha™ for Khed (I). For both the mango orchards the available phosphorus
showed a range of 3.06 to 5.03 with an average value of 4.35 kg ha™. Available
phosphorous content was found to be decreased with depth in Khed (II).
However, there was no definite trend in Khed (1).

Ratnagiri (I and II)



Surface soil samples (O to 15 cm):

The available phosphorus of Ratnagiri (1) and (11) mango orchards varied
between 3.55 to 4.88 with an average value of 4.07 kg ha™ and 3.32 to 4.76 with
a mean value of 3.75 kg ha™, respectively. At Ratnagiri (1) slightly higher
values of available phosphorus were observed than Ratnagiri (I1). In general, for
Ratnagiri
(I and 11 - Shirgaon) the available phosphorus ranged from 3.32 to 4.88 with a
mean value of 3.91 kg ha™. (Table No.4.16 and Fig.No.4.6)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No. 4.16 and depicted in Fig.4.9 showed a range
of 3.00 to 4.12 for the available phosphorus with a mean value of 3.63 kg ha™ at
Ratnagiri (1) and 3.28 to 4.65 with an average value of 3.88 kg ha™ for Ratnagiri
(I1). Awvailable phosphorus was found higher in Ratnagiri (II) mango orchard
when compared with Ratnagiri (I). The available phosphorus showed a range of
3.00 to 4.65 with a mean value of 3.76 kg ha™ for Ratnagiri (I and Il -
Shirgaon).There was no definite trend of available phosphorus with soil depth in
Ratnagiri (1) mango orchard while in Ratnagiri (11) it showed a declined trend.
Lanja (I and II)

Surface soil samples (O to 15 cm):

As seen from Table No.4.16 and Fig. 4.6 the available phosphorus of
Lanja (1) and (I1) ranged from 5.33 to 6.32 with an average value of 5.80 kg ha™
and 4.97 to 6.42 with a mean value of 5.56 kg ha™, respectively. The data also
revealed that Lanja (I) mango orchard had shown slightly higher available
phosphorus content than that of Lanja (II). For both Lanja (I and II) the
available phosphorus ranged from 4.97 to 6.42 with a mean value of 5.68 kg ha’
1
Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):



The data (Table No. 4.16 and Fig. No.4.9) indicated that available
phosphorus for Lanja (1) and Lanja (I1) mango orchards exhibited a variation in
the range of 3.90 to 5.98 with a mean value of 4.94 kg ha™ and 4.26 to 6.00 with
an average value of 5.18 kg ha™, respectively. The data also showed that Lanja
(I1) location had slightly higher values of available phosphorus than Lanja (I)
while for Lanja (I and I1) it ranged from 3.90 to 6.00 with a mean value of 5.06
kg ha™. At Lanja (1) there was no definite distribution pattern of available
phosphorus with soil depth. A declined trend of available phosphorus with soil
depth was found in Lanja (I1) location.

Available phosphorous (P,0;) status of different tahsils of
Ratnagiri district:

Data on available phosphorus status of different tahsils when studied
revealed that the available phosphorus of surface samples of all tahsils showed a
variation between 3.19 and 6.42 with an average value of 4.80 kg ha™. Similar
range of available phosphorus was observed by Diwale (1994), Dongre (1997)
and Gaidhani (2008) for lateritic soils of Konkan.

For profile samples the available phosphorus of all tahsils varied in the
range of 3.00 to 6.00 with a mean value of 4.38 kg ha™. Similar observations
were also recorded by Mahajan (2001), Shinde (2006) and Suryavanshi (2010).
Distrubution of available phosphorus content showed a declined trend with soil
depth at Dapoli (111) and (1V), Khed (1), Ratnagiri (I1) and Lanja (I1). However,
it did not show any definite trend with soil depth in Dapoli (I) and (11), Khed (1),
Ratnagiri (1) and Lanja (1) locations. The declining trend of available
phosphorous was also observed by Pereira et al., (1986) Chavan et al., (1995)
Sankpal (2008) while irregular distribution of available phosphorous with soil
depth was also reported Dabke (1987) and Vaidya (1988) for lateritic soils of
Konkan. The declining trend of available phosphorous may be attributed to its
higher fixation with soil depth (Sharma and Bali, 2000). In general, the low
available phosphorous content in surface and profiles of lateritic soil might be



due to low native phosphorous content and fixation of released phosphorous by
clay minerals and oxides of Fe and Al in these soils (Prasunarani et al., 1992) or
might be due to high phosphorous fixing capacity of these soils which prevented
its transformation into readily available form in the soil solution. (Badrinath et
al., 1986)

In general, according to ratings given by Banger and Zende (1978) all the
surface and profile soil samples were belonged to ‘very low’ class indicating
very low status of available phosphorous in all the mango orchards. At Ratnagiri
(I and II) location the available phosphorous was lowest while highest at
Lanja (I and Il) for surface as well as profile samples than all other mango
orchards.

4.2.3 Available potassium (K,0)
Dapoli (I and II)
Surface soil samples (O to 15 cm):

The data presented in Table. No. in 4.17 and depicted in Fig. No. 4.6
indicated that the available potassium at Dapoli (I) ranged from 230.12 to
302.56 with a mean value of 263.74 kg ha™ and from 209.67 to 310.10 with an
average value of 253.72 kg ha™ for Dapoli (I1). The available potassium content
was observed slightly higher in Dapoli (1) than Dapoli (I1) mango orchard. In
general, the available potassium for both the locations showed variation from
209.67 to 310.10 with an average value of 258.73 kg ha™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available potassium for Dapoli (I) and Dapoli (1) ranged between
227.87 and 300.00 with a mean value of 276.13 kg ha™* and 213.76 to 311.34
with an average value of 291.36 kg ha™, respectively. The data also showed that
Dapoli (I1) location had slightly higher values for available potassium than

Dapoli (I). For Dapoli (I and Il) the available potassium was observed in the



range of 213.76 to 311.34 with a mean value of 282.22 kg ha™. Available

potassium content was

Table 4.17 Available macronutrient ( K,O ) status of mango orchards (mg kg™).

Available Potassium ( K,0)
Mango orchard - - — -
Soil depth (cm) Dapoli Dapoli Khed Ratnagiri Lanja
(land 1) (111 and 1V) (land 1) (land 1) (land 1)
234.15 213.76 254.89 278.55 309.77
288.56 231.44 210.66 261.66 311.87
251.45 205.77 231.56 202.58 289.60
289.55 267.55 290.77 256.88 287.05
Mango orchard | 265.11 244.65 251.55 284.56 277.45
(0 to 15) 251.90 243.00 200.66 213.67 265.89
256.33 222.13 217.43 216.44 292.67
302.56 254.66 287.44 225.43 287.6
230.12 234.77 243.09 231.77 299.12
267.66 214.56 216.67 219.06 301.23
Mean 263.74 233.23 240.47 239.06 292.23
296.45 247.89 246.88 209.71 267.45
308.34 256.11 231.66 209.66 271.45
212.66 243.77 210.89 231.55 281.56
234.67 215.67 217.37 210.88 295.78
Mango orchard 11 209.67 231.33 216.91 201.77 294.78
(0 to 15) 244.77 241.55 245.65 204.62 301.44
310.10 254.77 263.90 218.45 285.06
267.77 219.66 234.77 221.90 277.34
243.12 231.69 214.77 265.32 302.77
209.67 240.50 234.45 215.74 293.80
Mean 253.72 238.29 231.73 218.96 287.14
Location mean 258.73 235.76 236.10 229.01 289.69
Profile(l)
A 227.87 256.78 222.99 218.43 269.67
B 278.99 277.88 269.81 230.54 298.70
C 297.66 290.56 256.9 267.87 305.71
D 300.00 290.56 300.09 301.7 310.73
Mean 276.13 278.95 262.45 254.64 296.20
Profile (11)
A 296.66 236.88 255.78 205.76 264.88
B 311.34 255.76 281.5 247.67 235.77
C 300.67 295.77 313.64 265.55 295.70
D 213.76 310.74 309.45 256.9 314.81
Mean 291.36 274.79 290.09 243.97 277.79
Profile mean 282.22 276.87 276.27 249.31 287.00

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm

found to be increased with soil depth for Dapoli (I) mango orchard while no
specific trend was observed in case of Dapoli (11).
Dapoli (III and IV)



Surface soil samples (O to 15 cm):

For Dapoli (I1) mango orchard available potassium ranged between
213.76 and 267.55 with a mean value of 233.23 kg ha™* while for Dapoli (1V) it
was 215.67 to 256.11with an average value of 238.29 kg ha™. Available
potassium content varied from 213.76 to 267.55 with a mean value of 235.76 kg
ha™ for Dapoli (111 and IV - Wakawali).

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

256.78 t0 290.56 kg ha™ was the range of available potassium and 278.95
kg ha™* was the mean value of it for Dapoli (111) while for Dapoli (V) it varied
from 236.88 to 310.74 with an average value of 274.79 kg ha™. For both the soil
profiles available potassium had shown a variation between 236.88 and 310.74
with a mean value of 276.87 kg ha™. The data further revealed that available
potassium content did not show definite variation with soil depth for Dapoli
(111). However, potassium content was found to be increased with soil depth for
Dapoli (1V). (Table No.4.17 and Fig.No.4.10)

Khed (I and II)
Surface soil samples (O to 15 cm):

For Khed (I) and Khed (I1) the available potassium showed variation in a
range of 200.66 to 290.77 with a mean value of 240.47 kg ha™ and 210.89 to
263.90 with an average value of 231.73 kg ha™, respectively. Available
potassium content ranged from 200.66 to 290.77 with a mean value of 236.10
kg ha™ for Khed (I and 1l — Avashi).

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.17 and Fig. No.4.10 the available potassium
for Khed (1) varied from 222.99 to 300.09 with a mean value of 262.45 kg ha™

while 290.09 kg ha™ was an average value of available potassium with range of



255.78 to 313.64 kg ha™* for Khed (I1). For both the mango orchards it showed a
variation in the range of 222.99 to 313.64 with an average value of 276.27 kg
ha™. Distribution of available potassium content did not follow definite pattern
with soil depth for both the mango orchards.

Ratnagiri (I and II)

Surface soil samples (O to 15 cm):

For Ratnagiri (I) the available potassium ranged between 202.58 and
284.56 with a mean value of 239.06 kg ha™ while for Ratnagiri (1), it showed
an average value of 218.96 kg ha™ and varied from 201.77 to 265.32 kg ha™.
Ratnagiri (1) showed slightly higher in content of available potassium than
Ratnagiri (I1). Both the locations exhibited a range of 201.77 to 284.56 with an
average value of 229.01 kg ha™ for available potassium. (Table 4.17 and Fig.
4.6)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Ratnagiri (1) showed a variation from 218.43 to 301.70 with an average
value of 254.64 kg ha™ while for Ratnagiri (I1) it ranged from 205.76 to 265.55
with a mean value of 243.97 kg ha™. In general, for Ratnagiri (I and 1) available
potassium varied between 205.76 and 301.70 with an average value of 249.31
kg ha™. From the data it was also evident that increasing trend of available
potassium was exhibited for Ratnagiri (I) mango orchard while Ratnagiri (1)
had shown no specific trend of available potassium distribution with soil depth.

Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No. 4.17 and Fig.No.4.6 the available potassium at
Lanja (1) and (I1) ranged from 265.89 to 311.87 with an average value of 292.23
kg ha™ and 267.45 to 302.77 with a mean value of 287.14 kg ha™, respectively.



For Lanja (I and I1) the available potassium ranged from 265.89 to 311.87 with
a mean value of 289.69 kg ha™.

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The available potassium of Lanja (I) mango orchard showed variation
from 269.67 to 310.73 with a mean value of 296.20 kg ha™ while for Lanja (I1)
it ranged from 235.77 to 314.81 with an average of 277.79 kg ha™. At Lanja (1)
the values for available potassium were slightly higher than Lanja (II).
Available potassium varied between 235.77 and 314.81 with a mean value of
287.00 kg ha* for Lanja
(I and I1). From the data it was also evident that Lanja (I) had increasing trend
of available potassium distribution with soil depth while no definite trend of
available potassium with soil depth was observed for Lanja (I1). (Table No.4.17
and Fig. No.4.10)

Available potassium (K,0) status of different tahsils of
Ratnagiri district:

Data on overall mean for available potassium status of different tahsils
showed that for all tahsils available potassium ranged from 200.66 to 311.87
with a mean value 249.86 kg ha™. Similar findings were also reported by
Revandkar (1990), Pawar (1993) and Gaidhani (2008) for lateritic soils of
Konkan.

In case of profile samples the available potassium of all tahsils varied
between 205.76 and 314.81 with an average value of 274.33 kg ha™. These
results are in conformity with Shinde (2006) and Suryavanshi (2010) for
lateritic soils of mango orchards of Konkan. For all the tahsils available
potassium had no specific trend with soil depth while Lanja (1), Ratnagiri (1),
Dapoli (IV) and Dapoli (I) locations were found as exceptions for this trend.
These tasils showed an increasing trend with soil depth which might be due to

increase in clay content and decrease in sand and organic carbon content with



soil depth ( Revandkar ,1990) or may be due to more weathering of mica,
potash and feldspar in profile (Taware ,1983). However, irregular distribution of
available potassium in soil profiles was also observed by Patil (1981), Pereira
(1983) and Vaidya (1988) for lateritic soils of Konkan.

In general, all the surface and profile samples were categorised into
‘moderately high to very high’ in K2O content indicated adequate amount of
potassium content in all mango orchards which may be attributed to presence of
higher quantity of potassium bearing minerals in the parent material
(Bharambe et al.,1990). For Lanja (I and Il) the available potassium content was
found to be maximum while minimum at Ratnagiri (I and II) location for both

surface and profile samples as compared to other locations.

4.2.4 Exchangeable calcium (Ca™)

Dapoli (I and II)
Surface soil samples (O to 15 cm):

The perusal of data presented in Table 4.18 and Fig.No.4.7 revealed that
exchangeable Ca?* of Dapoli (I) mango orchard ranged from 1.19 to 1.89 with
an average value of 1.46 cmol (p*) kg™ while for Dapoli (1) it showed variation
from 1.21 to 2.09 with a mean value of 1.59 cmol (p*) kg™ . In general, the
exchangeable Ca®* showed variation from 1.19 to 2.09 with a mean value of
1.53 cmol (p*) kg™ for Dapoli (I and 11).

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The exchangeable Ca** of Dapoli (1) and Dapoli (I1) varied from 1.36 to
1.90 with an average value of 1.55 cmol (p*) kg™ and 1.21 to 1.87 with an
average value of 1.53 cmol (p*) kg™, respectively. In general, the exchangeable

Ca”* for both the mango orchards ranged between 1.21 and 1.90 with an average



value of 1.54 cmol (p*) kg™. Exchangeable Ca®* did not register a definite trend
with soil depth for Dapoli (1) while it was found to be decreased in Dapoli (II).
Dapoli (III and IV)

Surface soil samples (O to 15 cm):

The data presented in Table No. 4.18 revealed that 1.75 cmol (p*) kg™
was the average exchangeable Ca** with variation from 1.32 to 2.15 cmol (p*)
kg*for Dapoli (1) while for Dapoli (1V), 1.69 cmol (p*) kg™ was the mean
value of exchangeable Ca®* and it ranged from 1.34 to 2.00 cmol (p*) kg™
However at Dapoli (111 and IV- Wakawali) exchangeable Ca** showed variation
from 1.32 to 2.15 with a mean value of 1.72 cmol (p*) kg™
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

1.06 to 1.80 cmol (p*) kg™ was the range of exchangeable Ca** and 1.46
cmol (p*) kg™ was the mean value of it for Dapoli (111) while for Dapoli (1V) it
varied from 1.34 to 2.12 with an average value of 1.67 cmol (p+) kg™ (Table
No. 4.7 and Fig. No) Dapoli (V) had slightly higher values of exchangeable
Ca”* than Dapoli (II1). For both the soil profiles, exchangeable Ca®* had a
variation between 1.06 and 2.12 with an average value of 1.56 cmol (p*) kg™
The data further revealed that there was a decreasing trend of exchangeable Ca**
with) soil depth for Dapoli (I11) mango orchard while no definite patteren of
distribution of exchangeable Ca** was found in Dapoli (IV). (Table 4.18 and
Fig.4.11).

Table 4.18 Available macronutrient (Exch. Ca®*) status of mango orchards (cmol (p*) kg™).

Mango orchard . Exchangeable Calcium ( Ca ) _ _
Soil depth (cm) Dapoli Dapoli Khed Ratnagiri Lanja
(land I1) (Il and IV) (land I1) (land I1) (land I1)
1.32 1.32 1.98 2.34 2.43
1.19 1.87 1.23 2.32 2.12
1.23 1.89 1.88 2.17 2.88
Mango orchard | 1.89 1.43 1.23 2.65 2.56
(0 to 15) 1.44 1.55 1.76 2.55 2.82
1.56 1.89 1.5 2.43 2.45
1.23 1.67 1.69 2.12 2.65
1.89 2.15 1.92 1.89 2.34
1.54 1.90 1.28 2.65 2.76




1.34 1.87 1.88 2.13 2.55

Mean 1.46 1.75 1.64 2.33 2.56

1.21 1.50 1.87 2.43 2.74

1.66 1.77 2.12 2.31 2.87

1.43 1.96 1.95 2.44 2.34

2.08 1.34 1.60 2.09 2.71

Mango orchard 11 1.34 1.65 1.59 2.05 2.31

(0 to 15) 1.21 2.00 1.90 211 2.39

1.78 1.76 1.65 2.44 211

2.09 1.80 1.34 2.38 2.32

1.69 1.40 1.21 2.00 2.49

1.43 1.73 2.23 2.17 2.30

Mean 1.59 1.69 1.75 2.24 2.46

Location mean 1.53 1.72 1.70 2.29 2.51
Profile(l)

A 1.90 1.80 2.21 1.90 2.17

B 1.58 1.59 1.90 2.04 2.67

C 1.36 1.38 1.54 1.76 2.29

D 1.36 1.06 1.10 1.21 1.88

Mean 1.55 1.46 1.69 1.73 2.25
Profile (11)

A 1.87 2.12 211 2.22 2.21

B 1.65 1.78 1.89 2.37 2.05

C 1.38 1.34 1.32 1.65 1.43

D 1.21 1.43 1.45 1.23 1.03

Mean 1.53 1.67 1.69 1.87 1.68

Profile mean 1.54 1.56 1.24 1.80 1.97

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm

Khed (I and II)
Surface soil samples (O to 15 cm):

For Khed (1) and Khed (1) the exchangeable Ca** ranged from 1.23 to
1.98 with a mean value of 1.64 cmol (p*) kg™ and 1.21 to 2.23 with an average
value of 1.75 cmol (p*) kg™, respectively. At Khed (l1) the exchangeable Ca**
content was found to be slightly higher than Khed (I). An average exchangeable
Ca”* ranged from 1.21 to 2.23 with a mean value of 1.70 cmol (p*) kg™ for
Khed (1) and (11).
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.18 and Fig. No. 4.11 the exchangeable Ca**
for Khed (1) varied from 1.10 to 2.21 with a mean value of 1.69 cmol (p*) kg™

while 1.69 cmol (p*) kg™ was an average value of exchangeable Ca** with range



of 1.32 to 2.11 cmol (p*) kg™ for Khed (I1). The data further showed that both
Khed (1) and Khed (1) locations had similar values of exchangeable Ca**. For
both the mango orchards it showed a range of 1.10 to 2.21 with an average
value of 1.69 cmol (p*) kg™. A decreasing trend of exchangeable Ca** with soil
depth was seen in Khed (II) mango orchard while no specific trend of
exchangeable Ca** was observed with soil depth for Khed (11).

Ratnagiri (I and II)

Surface soil samples (O to 15 cm):

The exchangeable Ca®* of Ratnagiri (1) and (11) mango orchards varied
between 2.12 to 2.65 with an average value of 2.33 cmol (p*) kg™ and 2.00 to
2.44 with a mean value of 2.24 cmol (p*) kg™, respectively. In general, for
Ratnagiri
(1 and 11 - Shirgaon) the exchangeable Ca*" varied from 2.00 to 2.65 with a
mean value of 2.29 cmol (p*) kg™. (Table No.4.18 and Fig. No0.4.7)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No0.4.18 and depicted in Fig.No.4.11 showed a
range of 1.21 to 2.04 for the exchangeable Ca®* with a mean value of 1.73 cmol
(p") kg™ at Ratnagiri (1) and 1.23 to 2.37 with an average value of 1.87 cmol
(p") kg™ for Ratnagiri (I1). For Ratnagiri (11) mango orchard exchangeable Ca**
was found to be slightly higher as compared to Ratnagiri (I). The exchangeable
Ca”*" showed average variation of 1.21 to 2.37 with a mean value of 1.80 cmol
(p") kg™ at Ratnagiri (I and Il - Shirgaon). However, no definite pattern of
distribution of exchangeable Ca** was seen with soil depth for both the
locations.

Lanja (I and II)

Surface soil samples (O to 15 cm):



As seen from Table No. 4.18 and Fig. No. 4.7 the exchangeable Ca®* of
Lanja (1) and (II) ranged from 2.12 to 2.88 with an average value of 2.56 cmol
(p") kg™t and 2.11 to 2.87 with a mean value of 2.46 cmol (p*) kg™, respectively.
The exchangeable Ca* registered an average range of 2.11 to 2.88 with a mean
value of 2.51 cmol (p*) kg™ for Lanja | and 1.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data (Table No. 4.18 and Fig. No.4.11) indicated that exchangeable
Ca”* for Lanja (1) and Lanja (I1) mango orchards exhibited a variation in the
range of 1.88 to 2.67 with a mean value of 2.25 cmol (p*) kg™ and 1.03 to 2.21
with an average value of 1.68 cmol (p*) kg™, respectively. For Lanja (I and I1)
the exchangeable Ca®* content was observed in the range of 1.03 to 2.67 with a
mean value of 1.97 cmol (p*) kg™. The exchangeable Ca** was observed to be
decreased with soil depth for Lanja (I1). However, there was no definite trend
observed in Lanja (1) location.

Exchangeable calcium (Ca’) status of different tahsils of
Ratnagiri district:

Data on overall mean for exchangeable calcium status of different tahsils
when studied revealed that exchangeable calcium of surface samples of all
tahsils showed a variation from 1.21 to 2.88 with an average value of 1.95 cmol
(p") kg™. These results are in conformity with Yadav (1988), Chavan et al.,
(1995) and Sankpal (2008).

For profile soil samples the exchangeable Ca®* of all tahsils varied
between 1.03 and 2.67 with a mean value of 1.71cmol (p*) kg™. Similar findings
were also observed by Shinde (2006) and Mahajan (2001) for lateritic soils of
mango orchards of Konkan (MS). At Lanja (1), Ratnagiri (1) and (11), Khed (11),
Dapoli (1) and (IV) locations exchangeable Ca** did not show any definite trend
with soil depth. Similar trend was also noticed by Phonde (1987), Shah (1992),
Yadav (1988), Salvi (1988) and Revandkar (1990) for lateritic soils of Konkan.



However, at Lanja (I1), Khed (1), Dapoli (I11) and (1) exchangeable calcium had
a declining trend with soil depth. Similar distribution pattern was also reported
by

Chavan et al., (1995) Shinde (2006) and Mahajan (2001). In general, the low
value of exchangeable Ca** in surface and profiles of lateritic soils might be
attributed to high percolating nature and intensive leaching of the bases due to
heavy precipitation (Mohapatra and Kibe, 1973).

In general, all the surface and profile samples were categorised under ‘low’
class as per the ratings given by Sankaram (1966) indicated poor status of
exchangeable Ca** in all the mango orchards. Dapoli (I and 11) location showed
lowest values of exchangeable Mg®* for surface and profile samples. However,
Lanja (I and 1) mango orchard showed maximum exchangeable Mg®* content

for both surface and profile samples than all other locations.

4.3.5 Exchangeable magnesium (Mg*’)

Dapoli (I and II)
Surface soil samples (O to 15 cm):

The perusal of data presented in Table 4.19 and Fig.No.4.7 revealed that
exchangeable Mg of Dapoli (1) mango orchard ranged from 0.56 to 1.12 with
an average value of 0.82 cmol (p*) kg™ while for Dapoli (I1) it showed variation
from 0.60 to 1.21 with a mean value of 0.83 cmol (p*) kg-1. The data also
revealed that Dapoli (I1) location had slightly higher values for exchangeable
Mg** than Dapoli (I). The exchangeable Mg* showed variation from 0.56 to
1.21 with a mean value of 0.82 cmol (p*) kg™ for Dapoli (I and I1).

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The exchangeable Mg®* of Dapoli (1) and Dapoli (1) varied from 0.73 to

0.94 with an average value of 0.81 cmol (p*) kg™ and 0.83 to 1.14 with an



average value of 0.98 cmol (p*) kg™, respectively. The data also revealed that
Dapoli (I1) location had slightly higher values for exchangeable Mg®* than
Dapoli (I). In general, the exchangeable Mg** for both the mango orchards
ranged between 0.73 and 1.14 with an average value of 0.90 cmol (p*) kg™. For
both the soil profiles the exchangeable Mg®* had shown a decreasing trend with
soil depth.

Dapoli (III and IV)

Surface soil samples (O to 15 cm):

The data presented in Table No. 4.19 and depicted in Fig. 4.7 revealed
that 0.92 cmol (p*) kg™ was the average exchangeable Mg®* with variation from
0.53 to 1.21 cmol (p*) kg™ for Dapoli (111) while for Dapoli (1V), 0.88 cmol (p*)
kg™ was the mean value of exchangeable Mg and it ranged from 0.50 to 1.34
cmol (P
kg™. In general, for Dapoli (111 and IV- Wakawali) exchangeable Mg** showed

variation from 0.50 to 1.34 with a mean value of 0.90 cmol (p*) kg™

Table 4.19 Available macronutrient ( Exch. Mg?* )status of mango orchards(cmol (p*) kg™).

Mango orchard _ E_xchangeable Magnesium (Mg~ ) _ _
Soil depth (cm) Dapoli Dapoli Khed Ratnagiri Lanja
(land 1) (111 and 1V) (land 1) (land 1) (land 1)
0.56 0.94 1.33 1.2 1.43
0.67 0.53 1.21 1.55 1.60
0.96 0.76 1.08 1.34 1.52
0.78 1.17 1.22 1.21 1.25
Mango orchard | 1.01 1.21 1.32 0.67 1.45
(0 to 15) 1.12 1.09 1.21 0.55 1.48
0.56 1.17 0.87 0.48 1.37
0.87 1.06 0.65 1.11 1.22
0.99 0.59 1.22 1.23 1.55
0.65 0.66 1.54 1.45 1.47
Mean 0.82 0.92 1.17 1.08 1.43
0.87 0.93 1.39 1.43 1.22
0.60 0.69 1.23 1.51 1.33
0.80 0.83 151 1.41 151
0.77 0.81 1.19 1.01 1.49
Mango orchard Il 0.69 0.50 1.30 0.79 1.46
(0 to 15) 0.92 0.67 1.29 0.88 1.29
1.21 0.74 1.33 0.70 1.41
0.79 1.11 1.21 0.67 1.55
0.88 1.34 1.02 0.89 1.56
0.79 1.21 1.28 0.95 1.26
Mean 0.83 0.88 1.28 1.02 141
Location mean 0.82 0.90 1.23 1.05 1.42




Profile(l)
A 0.94 1.00 1.43 0.97 1.36
B 0.80 0.96 1.20 0.90 1.20
C 0.75 0.71 0.96 0.85 1.13
D 0.73 0.63 0.80 0.81 1.05
Mean 0.81 0.83 1.10 0.88 1.19
Profile (11)
A 1.14 0.89 1.33 1.22 1.40
B 1.02 0.80 1.22 1.15 1.30
C 0.94 0.73 1.19 1.01 1.20
D 0.83 0.68 1.01 0.89 1.10
Mean 0.98 0.78 1.19 1.07 1.25
Profile mean 0.90 0.81 1.17 0.98 1.22

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

0.63 to 1.00 cmol (p*) kg™ was the range of exchangeable Mg”* and 0.83
cmol (p*) kg™ was the mean value of it for Dapoli (111) while for Dapoli (I1) it
varied from 0.68 to 0.89 with an average value of 0.78 cmol (p*) kg™. For both
the soil profiles, the exchangeable Mg®* had a variation between 0.63 and 1.00
with an average value of 0.81 cmol (p*) kg™. The data further revealed that the
exchangeable Mg®* was found to be decreased with soil depth for both the
mango orchards. (Table 4.19 and Fig. 4.12)

Khed (I and II)
Surface soil samples (O to 15 cm):

For Khed (1) and Khed (I1) the exchangeable Mg** ranged from 0.65 to
1.54 with a mean value of 1.17 cmol (p*) kg™ and 1.02 to 1.51 with an average
value of 1.28 cmol (p*) kg™, respectively. Exchangeable Mg** ranged from 0.65
to 1.54 with a mean value of 1.23 cmol (p*) kg™ for Khed (I and 11 — Avashi)
mango orchard.(Table No.4.19 and Fig.4.7)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.19 and Fig. No. 4.12 the exchangeable Mg**

for Khed (1) varied from 0.80 to 1.43 with a mean value of 1.10 cmol (p*) kg™



while 1.19 cmol (p*) kg™ was an average value of exchangeable Mg®* with
range of 1.01 to 1.33 cmol (p*) kg™ for Khed (11). The data further showed that
Khed (I1) location had slightly higher exchangeable Mg** than Khed (1). For
both the mango orchards it showed a variation in the range of 0.80 to 1.43 with
an average value of 1.19 cmol (p*) kg™. A decreasing trend of exchangeable
Mg®* with soil depth was found for Khed (1) and Khed (11).

Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

The exchangeable Mg®* of Ratnagiri (1) and (1) mango orchards varied
between 0.48 to 1.55 with an average value of 1.08 cmol (p*) kg™ and 0.67 to
1.51 with a mean value of 1.02 cmol (p*) kg™, respectively. In general, for
Ratnagiri (1 and 11 - Shirgaon) the exchangeable Mg** ranged from 0.48 to 1.55
with a mean value of 1.05 cmol (p*) kg™
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No. 4.19 and depicted in Fig.4.12 showed a range
of 0.81 to 0.97 for the exchangeable Mg** with a mean value of 0.88 cmol (p*)
kg *for Ratnagiri (1) and 0.89 to 1.22 with an average value of 1.07 cmol (p*) kg
' for Ratnagiri (I1). Exchangeable Mg** content was found to be higher in
Ratnagiri (1) mango orchard as compared to Ratnagiri (1). At Ratnagiri (I and 11
- Shirgaon) the exchangeable Mg®* showed a range of 0.81 to 1.22 with a mean
value of 0.98 cmol (p*) kg™. A decreasing distribution pattern of exchangeable
Mg** was seen for both the locations in its distribution with soil depth.

Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No.4.19 and Fig. 4.7 the exchangeable Mg”* of Lanja
(1) and (I1) ranged from 1.22 to 1.60 with an average value of 1.43 cmol (p*) kg
Land 1.22 to 1.56 with a mean value of 1.41 cmol (p*) kg™, respectively. The



exchangeable Mg?* ranged from 1.22 to 1.60 with a mean value of 1.42 cmol
(p") kg™ for both Lanja (I and 11) mango orchards.
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data (Table No. 4.19 and Fig. No0.4.12) indicated that exchangeable

Mg** for Lanja (1) and Lanja (1) mango orchards exhibited a variation in the

range of 1.05 to 1.36 with a mean value of 1.19 cmol (p*) kg™ and 1.10 to 1.40
with an average value of 1.25 cmol (p*) kg™, respectively while for Lanja (I and
1) it ranged from 1.05 to 1.40 with a mean value of 1.22 cmol (p*) kg™. In
general, a decreasing trend of exchangeable Mg was observed with soil depth
for both Lanja (I) and Lanja (I1) locations.
Exchangeable magnesium (Mg?') status of different tahsils of
Ratnagiri district:

Data on overall mean for exchangeable Mg®* status of different tahsils
showed that the exchangeable Mg of surface samples of all tahsils had a range
of 0.48 to 1.60 with an average value of 1.08 cmol (p*) kg™. These findings are
in conformity with the findings of Chavan et al., (1995) and Suryavanshi (2010)
for lateritic soils of Konkan.

In case of profie soil samples the exchangeable magnesium varied from
0.63 to 1.43 with a mean value of 1.02 cmol (p*) kg™ and all the locations
exchangeable Mg®* showed a decreasing trend with soil depth. Similar results
were reported by Tupe (1996), Mahajan (2001) and Shinde (2006). However,
the low status of exchangeable Mg®* in surface and profiles of lateritic soils may
be due to leaching losses of magnesium as a result of percolative nature of the
lateritic soils of the region (Raghupati and Bhargava, 1997) or might be
attributed to loss of bases because of high precipitation in the region (Mahajan,
2001).

In general, all the surface and profile samples were categorised under

‘low’ class as per the ratings given by Sankaram (1966) indicating poor status of



exchangeable Mg®* in mango orchards. Dapoli (I and 11) and Dapoli (111 and 1V)
location showed lowest values of exchangeable Mg** for surface and profile
samples, respectively. However, higher content of exchangeable Mg* was
observed in both surface and profile samples of Lanja (I and Il) mango orchard
than all other locations.
4.3 Physico-chemical properties of mango orchards:

The soil samples were collected from Dapoli (I and II), Dapoli (111 and
IV -Wakawali), Khed (I and Il - Avashi), Ratnagiri (I and Il - Shirgaon) and
Lanja (I and I1) and various physical and chemical properties of these soil
samples namely the mechanical composition (per cent sand, silt and clay), bulk
density, particle density, maximum water holding capacity, pH, EC and organic
carbon had been determined at various soil depths viz. 0 to 15, 15 to 30, 30 to
45 and 45 to 60 cm and presented in Table Nos. 4.20, 4.21, 4.22, 4.23 and 4.24
and graphically depicted in Figure No. 4.13 to 4.21.
4.3.1 Mechanical composition:
Percent sand, silt and clay content
Dapoli (I and II)

Surface soil samples (O to 15 cm):

The data presented in Table No. 4.20 and graphically illustrated in Fig.4.13
when studied, revealed that the sand, silt and clay content of Dapoli (1) ranged
from 35.16 to 63.65 with a mean value of 51.59 per cent, 11.30 to 20.44 with

mean value of 15.49 per cent and 22.68 to 44.40 with a mean value of 33.89 per
cent, respectively while for Dapoli (1), the sand, silt and clay content varied
between 44.80 to 66.55 with an average value of 53.67 per cent, 11.10 to 22.55
with an average value of 16.48 per cent and 22.35 to 41.54 with an average
value of 29.96 per cent, respectively. The mechanical composition of Dapoli (1)
and Dapoli (1) indicated sandy clay loam textural class. The data further
indicated that the Dapoli (I1) location showed slightly higher sand and silt



content however slightly lower in clay content than Dapoli (I). Whereas, for
Dapoli (1) and (1) the sand, silt and clay content varied from 35.16 to 66.55

with an overall average value of 52.63 per cent,

Table 4.20 Physico-chemical properties of soils from mango orchards.

orhare  sand | Silt | Clay | | or® | MWHC pH | EC. | OC,
pth class o M 3 ds m-t Kot
J gm m* | gkg

(cm) %
5052 | 12.40 | 37.08 | SCL 58.76 | 129 | 224 | 435 | 0034 | 12.34
4856 | 16.56 | 34.88 | SCL 5490 | 135 | 229 | 467 | 0045 | 1353
5530 | 18.77 | 3553 | SCL 6123 | 118 | 230 | 453 | 0.055 | 14.40
4566 | 15.80 | 3854 | SCL 66.70 | 123 | 227 | 440 | 0.022 | 1438
Dapoli (1) | 60.09 | 11.30 | 28.61 | SCL 5356 | 137 | 221 | 442 | 0058 | 13.92
(0to15) | 49.60 | 19.60 | 30.80 | SCL 4934 | 115 | 219 | 450 | 0.065 | 12.34
5544 | 11.76 | 32.80 | SCL 5112 | 126 | 244 | 489 | 0076 | 16.67
63.65 | 13.67 | 2268 | SCL 59.09 | 112 | 232 | 490 | 0034 | 11.02
51.89 | 14.55 | 3356 | SCL 69.43 | 119 | 238 | 434 | 0.048 | 12.19
35.16 | 20.44 | 44.40 sC 6255 | 132 | 243 | 427 | 0.046 | 12.00
Mean 5159 | 15.49 | 33.89 | SCL 5867 | 125 | 231 | 453 | 0.048 | 13.28
4657 | 21.43 | 32.00 | SCL 6654 | 124 | 234 | 467 | 0.056 | 13.88
56.40 | 11.34 | 32.26 | SCL 6145 | 121 | 223 | 512 | 0.034 | 13.93
6220 | 12.23 | 2557 | SCL 58.78 | 124 | 234 | 534 | 0098 | 14.95
5244 | 21.34 | 2622 | SCL 59.76 | 132 | 230 | 456 | 0056 | 15.22
Dapoli (1) | 66.55 | 11.10 | 22.35 | SCL 5560 | 111 | 239 | 489 | 0.045 | 16.67
(0to15) | 49.90 | 1556 | 3454 | SCL 5445 | 117 | 227 | 443 | 0.056 | 13.90
54.70 | 13.66 | 31.64 | SCL 65.78 | 137 | 224 | 420 | 0.067 | 12.38
5560 | 22.55 | 22.85 | SCL 5923 | 128 | 231 | 497 | 0028 | 16.01
4750 | 21.88 | 30.62 | SCL 5134 | 113 | 238 | 543 | 0034 | 17.09
4480 | 1366 | 4154 | SCL 5767 | 123 | 244 | 534 | 0037 | 17.33
Mean 53.67 | 16.48 | 29.96 | SCL 5907 | 123 | 232 | 490 | 0051 | 1514
"‘rfs;'r?” 5263 | 1598 | 31.92 | sCL 5887 | 124 | 232 | 471 | 0050 | 14.21

Profile (1)
A 50.06 | 1955 | 3039 | SCL 4876 | 136 | 232 | 487 | 0056 | 16.69
B 46.70 | 1755 | 35.75 | SCL 56.70 | 1.20 | 255 | 499 | 0.068 | 12.22
C 4410 | 15.66 | 40.24 SC 6180 | 121 | 232 | 543 | 0.061 | 10.36
D 40.77 | 14.60 | 44.63 SC 6443 | 125 | 243 | 570 | 0078 | 08.97
Mean 4541 | 16.84 | 37.75 sC 5792 | 126 | 241 | 525 | 0.066 | 12.06
Profile (11)

A 5430 | 19.20 | 2650 | SCL 5867 | 131 | 249 | 467 | 0.023 | 1435
B 50.50 | 15.00 | 3450 | SCL 6223 | 122 | 243 | 498 | 0034 | 12.22
C 4340 | 12.00 | 44.60 SC 6437 | 126 | 223 | 530 | 0.055 | 08.99
D 3867 | 15.30 | 46.03 CL 69.88 | 1.23 | 229 | 566 | 0.048 | 08.12
Mean 46.72 | 15.38 | 37.01 sC 6379 | 126 | 236 | 515 | 0.040 | 10.92
Profile mean | 45.93 | 16.25 | 37.81 sC 6027 | 126 | 239 | 521 | 0.055 | 11.49

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm




Table No. 4.21 Physico-chemical properties of soils from mango orchards.

Mango Mechan_it_:al B.D. P.D.
orchard Comppsmon Textural
Soil depth Sand Silt Clay class MWHC 3 PH E.C. 1 O'C'_l
Mg m dSm gkg
(cm) (%) %
41.35 | 20.56 | 38.09 SC 61.23 1.28 2.26 444 | 0.069 | 17.61
4530 | 22.44 | 32.26 SCL 55.76 1.33 2.48 432 | 0.044 | 16.04
50.34 | 16.58 | 33.08 SCL 58.70 1.31 2.38 4,10 | 0.038 | 15.43
52.29 | 12.65 | 35.06 SCL 64.34 1.27 2.33 456 | 0.066 | 13.38
Dapoli (111) 43.37 | 18.55 | 38.08 SCL 57.56 1.24 243 546 | 0.059 | 12.02
(0 to 15) 45.20 | 23.50 | 31.30 SCL 54.34 1.21 2.18 5.32 | 0.059 | 16.54
59.44 | 14.40 | 26.16 SCL 59.00 1.19 2.27 423 | 0.054 | 15.52
4250 | 22.12 | 35.38 SCL 49.80 1.29 2.44 467 | 0.048 | 13.83
57.60 | 16.10 | 26.30 SCL 55.78 1.20 2.49 499 | 0.059 | 14.96
54.80 | 13.20 | 32.00 SCL 56.09 1.12 2.48 456 | 0.064 | 17.67
Mean 49.22 | 18.01 | 32.77 SCL 57.26 1.24 2.37 4,67 | 0.056 | 15.30
55.79 | 19.55 | 24.66 SCL 60.87 1.32 2.43 487 | 0.063 | 14.04
57.87 | 13.50 | 28.63 SCL 55.89 1.13 2.39 432 | 0.047 | 13.96
48.98 | 18.20 | 32.82 SCL 53.56 1.26 2.53 4,77 | 0.034 | 15.04
41.67 | 23.20 | 35.13 SC 48.78 1.16 2.32 465 | 0.028 | 16.02
Dapoli (1V) 43.78 | 16.20 | 40.02 SC 57.89 1.19 2.37 466 | 0.055 | 14.90
(0 to 15) 44,65 | 20.20 | 35.13 SCL 56.43 1.23 2.22 498 | 0.047 | 16.90
39.57 | 18.60 | 41.83 SC 67.12 1.35 2.29 5.12 | 0.067 | 16.77
41.30 | 20.55 | 38.05 SCL 61.55 1.23 2.27 5.23 | 0.041 | 15.40
46.78 | 19.65 | 33.57 SCL 54.98 1.29 2.43 543 | 0.038 | 15.54
45.80 | 16.20 | 35.30 SCL 53.77 1.27 2.33 5.12 | 0.048 | 14.83
Mean 46.62 | 18.59 | 3451 SCL 57.08 1.24 2.36 492 | 0.047 | 15.34
Location mean | 47.92 | 18.30 | 33.64 SCL 57.17 1.24 2.37 4.79 0.051 | 15.32
Profile (1)
A 49.80 | 19.20 | 31.00 SCL 51.34 1.25 2.51 445 | 0.059 | 14.55
B 4587 | 15.22 | 38.99 SC 59.76 1.18 2.24 469 | 0.068 | 13.03
C 47.60 | 11.15 | 41.43 SCL 60.69 1.14 2.18 5.60 | 0.039 | 11.52
D 41.30 | 12.55 | 46.15 CL 65.55 1.18 2.26 5.87 | 0.055 | 09.20
Mean 46.14 | 14.53 | 39.39 SC 59.34 1.19 2.30 5.15 | 0.055 | 12.08
Profile (11)
A 4956 | 20.45 | 29.99 SCL 61.25 1.18 2.26 455 | 0.039 | 17.76
B 46.90 | 18.80 | 34.30 SCL 63.88 1.19 2.36 467 | 0.045 | 17.62
C 4290 | 17.78 | 39.32 SCL 67.99 1.22 2.39 5.00 | 0.049 | 15.48
D 39.65 | 19.25 | 41.10 SC 69.77 1.23 2.25 545 | 0.061 | 16.52
Mean 4475 | 19.07 | 36.18 SC 65.72 1.21 2.32 492 | 0.049 | 16.85
Profile mean | 45.45 | 16.80 | 37.79 SC 62.53 1.20 2.31 5.04 | 0.052 | 14.47

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm




Table 4.22 Physico-chemical properties of soils from mango orchards.

S%Efgird Sand | Silt | Clay Textural |y e pH EC. | OC.
pth class Y Ma m d4s m kat
(] gm m g Kg

(cm) %
6056 | 15.13 | 24.41 | SCL 56.87 | 1.29 | 222 | 420 | 0028 | 14.92
5530 | 17.65 | 27.05 | SCL 4866 | 1.26 | 227 | 459 | 0049 | 14.23
49.78 | 15.60 | 34.62 | SCL 5123 | 134 | 229 | 460 | 0037 | 13.95
5440 | 1443 | 31.17 | SCL 5355 | 1.32 | 220 | 491 | 0.067 | 16.61
Khed (1) | 44.10 | 18.76 | 37.14 SC 59.67 | 124 | 244 | 423 | 0056 | 17.80
(Oto15) | 45.76 | 14.60 | 39.64 SC 5878 | 1.21 | 240 | 432 | 0054 | 14.76
43.89 | 13.66 | 42.45 SC 56.78 | 1.20 | 253 | 451 | 0.045 | 14.93
5067 | 17.88 | 31.45 | SCL 5034 | 1.21 | 233 | 423 | 0.063 | 15.89
4540 | 20.65 | 33.95 | SCL 6066 | 1.29 | 256 | 4.46 | 0.048 | 1561
50.10 | 23.66 | 26.34 | SCL 6344 | 122 | 257 | 496 | 0.055 | 16.08
Mean 50.00 | 17.20 | 3282 | SCL 56.00 | 1.26 | 2.38 | 450 | 0.050 | 15.48
49.60 | 16.77 | 33.36 | SCL 6244 | 135 | 249 | 487 | 0045 | 16.28
44.76 | 15,50 | 39.74 SC 5469 | 1.23 | 239 | 486 | 0.059 | 15.89
50.67 | 14.76 | 34.57 SC 5870 | 1.18 | 228 | 457 | 0.057 | 1481
52.39 | 14.33 | 33.28 SC 5880 | 1.15 | 226 | 443 | 0034 | 14.83
Khed (1) | 50.30 | 20.30 | 29.40 | SCL 56.90 | 1.19 | 255 | 442 | 0.051 | 16,57
(Oto15) | 46.90 | 13.90 | 39.20 SC 5912 | 1.32 | 254 | 477 | 0037 | 13.96
41.30 | 22.14 | 36.56 SC 5823 | 1.36 | 2.34 | 540 | 0.054 | 12.94
4444 | 14.12 | 41.44 SC 6023 | 1.13 | 259 | 523 | 0044 | 12.03
4540 | 19.80 | 34.80 SC 6045 | 1.12 | 248 | 455 | 0.037 | 17.79
51.30 | 1856 | 30.16 | SCL 4990 | 1.19 | 243 | 516 | 0048 | 14.38
Mean 4771 | 17.02 | 35.25 | SCL 5795 | 122 | 244 | 483 | 0.047 | 14.95
L‘;‘q’g‘:ﬁ” 48.86 | 17.11 | 34.04 | sCL 5698 | 124 | 241 | 467 | 0049 | 15.22

Profile (1)
A 49.70 | 1658 | 33.72 | SCL 4867 | 1.23 | 229 | 533 | 0.064 | 16.87
B 4760 | 15.47 | 36.93 | SCL 56.90 | 1.20 | 228 | 533 | 0.057 | 15.56
C 4821 | 1368 | 3811 | SCL 6034 | 1.33 | 249 | 567 | 0.027 | 10.94
D 38.90 | 16.40 | 44.70 cL 66.66 | 1.23 | 248 | 567 | 0.033 | 07.92
Mean 46.10 | 1553 | 38.37 | SCL 58.14 | 125 | 239 | 550 | 0.045 | 12.82
Profile (11)

A 5244 | 1822 | 2934 | SCL 5879 | 1.27 | 256 | 477 | 0.048 | 13.05
B 4898 | 15.87 | 3515 | SCL 6067 | 1.21 | 243 | 494 | 0049 | 14.58
C 4343 | 11.16 | 45.41 SC 6545 | 1.32 | 259 | 548 | 0.055 | 10.20
D 39.60 | 14.90 | 45.41 SC 6423 | 118 | 263 | 570 | 0.059 | 06.54
Mean 46.11 | 15.04 | 38.83 SC 6229 | 125 | 255 | 522 | 0.050 | 11.09
Profile mean | 46.11 | 15.29 | 38.60 SC 6022 | 125 | 247 | 536 | 0.048 | 11.96

A -0to 15, B-15 to 30, C-30 to 45, D-45 to 60 cm




Table 4.23 Physico-chemical properties of soils from mango orchards.

Scc))zlcz‘zlrd Sand Silt Clay Textural MWH oH EC. ocC.

pth class C 3 -1 -1

Mg m dSm™ | gkg

(cm) % %

55.66 | 20.12 | 24.22 | SCL 50.08 | 1.22 | 2.33 | 412 | 0.066 | 14.43

50.80 | 19.76 | 30.16 | SCL 58.78 | 1.26 | 228 | 444 | 0052 | 17.35

60.76 | 23.40 | 25.84 | SCL 66.78 | 1.23 | 227 | 412 | 0.059 | 13.36

. | 6690 | 1587 | 17.23 | SCL 61.23 | 127 | 239 | 489 | 0047 | 1562

Rat?l?g'” 61.30 | 21.87 | 16.83 SCL 56.78 | 1.38 | 234 | 454 | 0.048 | 16.56

(Oto15) | 0250 | 16981752 | SCL 4900 | 128 | 231 | 489 | 0052 | 13.74

62.44 | 16.40 | 21.16 | SCL 65.78 | 132 | 243 | 419 | 0031 | 14.28

61.55 | 16.70 | 21.75 | SCL 6456 | 1.30 | 2.36 | 523 | 0.071 | 14.96

53.87 | 22.10 | 24.09 | SCL 50.34 | 121 | 232 | 522 | 004l | 13.92

56.90 | 20.76 | 22.34 | SCL 50.70 | 1.12 | 2.67 | 425 | 0.055 | 15.89

Mean 59.57 | 19.40 | 22.11 | SCL 60.10 | 1.26 | 2.37 | 459 | 0052 | 15.01

54.67 | 15.97 | 29.36 | SCL 5456 | 114 | 244 | 510 | 0067 | 16.72

55.90 | 18.66 | 25.44 | SCL 51.23 | 1.29 | 240 | 518 | 0.049 | 16.15

58.76 | 20.68 | 2056 | SCL 5356 | 1.28 | 249 | 4838 | 0.059 | 15.38

. | 5130 | 21.89 | 26.81 | SCL 59.77 | 1.20 | 252 | 522 | 0.045 | 15.40

Rat(rl‘f)g'” 56.76 | 24.59 | 18.65 SCL 60.45 | 1.31 | 241 | 527 | 0.033 | 1552

(Oto1s) | 4967 | 23762657 | SCL 56.89 | 1.33 | 2.39 | 479 | 0.049 | 1513

56.80 | 14.32 | 28.88 | SCL 60.99 | 1.17 | 235 | 438 | 0027 | 13.44

53.70 | 18.65 | 27.65 | SCL 6545 | 1.18 | 2.37 | 490 | 0.036 | 13.66

58.76 | 20.90 | 20.33 | SCL 4768 | 126 | 228 | 487 | 0.056 | 12.84

50.55 | 17.70 | 31.75 | SCL 50.88 | 1.29 | 245 | 466 | 0072 | 18.18

Mean 54.69 | 19.71 | 25.60 | SCL 56.15 | 1.25 | 2.41 | 493 | 0.049 | 15.24

L%Z‘:r?” 57.13 | 1956 | 23.86 | SCL 5813 | 1.26 | 239 | 476 | 0051 | 15.13
Profile (1)

A 51.90 | 19.50 | 28.60 | SCL 5355 | 1.25 | 248 | 441 | 0038 | 14.94

B 52.65 | 14.71 | 32.64 | SCL 5445 | 1.18 | 256 | 449 | 0.048 | 16.66

C 49.88 | 15.20 | 3492 | SCL 58.77 | 1.10 | 224 | 499 | 0.059 | 08.80

D 49.88 | 11.54 | 38.58 sC 63.89 | 1.23 | 218 | 519 | 0.053 | 08.80

Mean 51.08 | 15.24 | 33.69 | SCL 57.67 | 119 | 2.37 | 477 | 0.050 | 12.30
Profile (11)

A 56.60 | 20.78 | 22.62 | SCL 58.80 | 1.26 | 2.20 | 423 | 0.066 | 16.73

B 51.66 | 23.60 | 24.74 | SCL 64.78 | 1.20 | 2.47 | 490 | 0038 | 12.10

C 4870 | 22.23 | 29.07 | SCL 60.60 | 1.30 | 259 | 512 | 0.051 | 09.83

D 44.66 | 2824 | 27.10 | SCL 65.70 | 1.32 | 2.61 | 512 | 0.036 | 05.96

Mean 5041 | 23.71 | 25.88 | SCL 6247 | 127 | 247 | 484 | 0048 | 11.16

Pﬂ:g;'r'f 50.75 | 19.48 | 29.79 | SCL 60.07 | 123 | 242 | 481 | 0049 | 11.73

A -0to 15, B-15to 30, C-30 to 45, D-45to 60 cm




Table No. 4.24 Physico-chemical properties of soils from mango orchards.

S%Ergird Sand | Silt | Clay Textural |y e pH EC. | OC.
pth class Y Ma m d4s m kat
(] gm m g Kg

(cm) %
50.70 | 17.40 | 31.90 | SCL 5922 | 128 | 226 | 428 | 0061 | 1553
5590 | 13.65 | 3045 | SCL 6078 | 1.27 | 229 | 460 | 0.064 | 13.24
54.77 | 11.45 | 3380 | SCL 6654 | 1.28 | 226 | 451 | 0.069 | 16.66
58.79 | 14.20 | 27.01 | SCL 56.67 | 1.23 | 216 | 426 | 0.049 | 12.92
Lanja(l) | 60.00 | 10.55 | 29.45 | SCL 6320 | 124 | 238 | 490 | 0072 | 15.28
(Oto15) | 52.80 | 12.36 | 34.84 | SCL 6545 | 128 | 240 | 488 | 0.051 | 14.02
46.90 | 1652 | 36.58 | SCL 6123 | 1.19 | 239 | 476 | 0.044 | 14.80
61.34 | 10.12 | 2854 | SCL 59.00 | 1.35 | 225 | 469 | 0038 | 1545
5434 | 19.70 | 2596 | SCL 5543 | 128 | 227 | 452 | 0.059 | 15.02
5188 | 12.23 | 3589 | SCL 5866 | 1.29 | 238 | 512 | 0.061 | 12.07
Mean 54.74 | 13.82 | 3144 | SCL 6062 | 1.27 | 230 | 465 | 0.057 | 14.50
53.36 | 17.55 | 29.09 | SCL 6044 | 123 | 248 | 510 | 0.064 | 17.67
5245 | 20.68 | 2687 | SCL 5766 | 1.26 | 252 | 433 | 0061 | 14.50
5580 | 14.34 | 2986 | SCL 56.90 | 124 | 240 | 444 | 0049 | 16.62
6045 | 16.70 | 27.01 | SCL 6067 | 1.25 | 257 | 458 | 0.058 | 14.93
Lanja (I1) | 52.55 | 12.54 | 3491 | SCL 6045 | 1.20 | 254 | 466 | 0.057 | 1555
(0to15) | 54.67 | 20.76 | 2428 | SCL 6136 | 1.16 | 248 | 469 | 0.049 | 13.06
53.78 | 13.87 | 32.35 | SCL 5867 | 133 | 237 | 488 | 0.063 | 17.62
51.60 | 21.66 | 26.74 | SCL 5990 | 1.32 | 232 | 430 | 0051 | 16.68
59.78 | 15.60 | 24.62 | SCL 6134 | 112 | 222 | 456 | 0.054 | 1451
50.66 | 12.90 | 31.44 | SCL 6234 | 125 | 256 | 513 | 0.063 | 16.63
Mean 5451 | 16.66 | 28.72 | SCL 59.97 | 124 | 245 | 467 | 0057 | 15.78
L‘;‘q’g:r‘])” 54.63 | 15.24 | 30.08 | SCL 6030 | 1.26 | 2.38 | 466 | 0.057 | 15.14

Profile (1)
A 5336 | 1152 | 3512 | SCL 59.05 | 1.25 | 228 | 467 | 0027 | 1452
B 51.88 | 12.56 | 3556 | SCL 6088 | 1.18 | 254 | 519 | 0.047 | 13.43
C 5467 | 11.77 | 3356 | SCL 6244 | 110 | 239 | 566 | 0.034 | 13.97
D 41.65 | 10.50 | 47.85 cL 68.78 | 1.23 | 2.36 | 566 | 0.044 | 10.95
Mean 50.39 | 11.59 | 38.02 SC 6279 | 119 | 239 | 530 | 0.038 | 13.22
Profile (11)

A 5446 | 1332 | 3222 | SCL 5870 | 1.19 | 245 | 454 | 0.058 | 16.02
B 47.89 | 11.56 | 40.55 SC 6546 | 132 | 242 | 497 | 0.054 | 15.09
C 43.67 | 1156 | 44.77 SC 6546 | 1.22 | 221 | 513 | 0.056 | 14.46
D 40.80 | 13.44 | 45.76 CL 68.90 | 124 | 230 | 544 | 0072 | 1057
Mean 46.71 | 12.47 | 40.83 SC 64.63 | 124 | 235 | 502 | 0.060 | 14.04
Profile mean | 48.55 | 12.03 | 39.43 SC 6371 | 122 | 237 | 516 | 0.049 | 13.63

A -0to 15, B-15to 30, C-30 to 45, D-45 to 60 cm

11.10 to 22.55 with an average value of 15.98 per cent and 22.35 to 44.40 with
an average value of 31.92 per cent, respectively. Sandy clay loam textural class
was common for both the locations.

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):




For Dapoli (I) mango orchard the per cent sand content varied from
40.77 to 50.06 with a mean value of 45.41 while the silt content showed a mean
value of 16.84 per cent and it ranged between 14.60 and 19.55 per cent whereas
the clay content showed variation from 30.39 to 44.63 with an average value of
37.75 per cent. Similarly, for Dapoli (1), the sand, slit and clay content ranged
from 38.67 to 54.30 with a mean value of 46.72 per cent, 12.00 to 19.20 with
average value of 15.38 per cent and 26.50 to 46.03 with mean value of 37.91 per
cent, respectively. The Dapoli (1) showed slightly higher sand, clay content and
lower silt content than that of Dapoli (1). For both the locations the textural class
was sandy clay. In general, the sand, silt and clay content of Dapoli (I) and (II)
showed a variation of 38.67 to 54.30 with an overall mean value of 45.93 per
cent, 12.00 to 19.55 with mean value of 16.25 per cent and 26.50 to 46.03 with
an average value of 37.81 per cent, respectively. Sandy clay was textural class
for both the locations. For both the soil profiles per cent sand content decreased
with soil depth, while clay content increased with soil depth. Silt content
decreased with depth at Dapoli (I) however, silt content showed no definite
trend at Dapoli (I1). (Table 4.20 and Fig.4.14 (a)).
Dapoli (III and IV)
Surface soil samples (O to 15 cm):

Data on mechanical composition (Table No. 4.21 and Fig.4.13) showed
that 41.35 to 59.44 was per cent sand content and 49.22 per cent was the mean
value for Dapoli (111) while silt content showed variation in the range of 12.65
to 23.50 with an average value of 18.01 per cent. Similarly, average clay was
32.77 per cent and it ranged between 26.16 to 38.09 per cent for Dapoli (I11)
while for Dapoli (1V), the sand, silt and clay content ranged between 39.57 and
57.87 with a mean value of 46.62 per cent, 13.50 and 23.20 with a mean value
of 18.59 per cent and from 24.66 to 41.83 with a mean value of 34.51 per cent,
respectively. The textural class for both the locations was found to be sandy

clay loam. The data also showed that the Dapoli (I11) location had slightly



higher sand content while slightly lower in clay and silt content when compared
with Dapoli (V). However, for Dapoli
(111 and IV - Wakawali), the sand content showed variation from 39.57 to 59.44
with an overall mean value of 47.92 per cent while silt and clay content ranged
between 12.65 to 23.50 with an average value of 18.30 per cent and 24.66 to
41.83 with a mean value of 33.64 per cent, respectively. Mechanical
composition of both the locations indicated sandy clay loam textural class.
Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The sand, silt and clay content of Dapoli (111) exhibited a variation in the
range of 41.30 to 49.80 with a mean value of 46.14 per cent, 11.15 to 19.20 with
a mean value of 14.53 per cent and 31.00 to 46.15 with an average value of
39.39 per cent, respectively. Similarly, Dapoli (IVV) mango orchard showed a
variation between 39.65 to 49.56 with a mean value of 44.75 per cent for sand,
17.78 to 20.45 with a mean value of 19.07 per cent for slit and 29.99 to 41.10
with a mean value of 36.18 per cent clay content. The Dapoli (Il11) showed
slightly higher sand and clay content but found slightly lower in silt content than
that of Dapoli (IV). For both the locations the textural class was observed as
sandy clay. In general, the sand, silt and clay content of Dapoli (Il and IV -
Wakawali) showed a range of 39.65 to 49.80 with an overall mean value of
45.45 per cent, 11.15 to 20.45 with mean value of 16.80 per cent and 29.99 to
46.15 with an average value of 37.79 per cent, respectively. Sandy clay textural
class was dominant in both the mango orchards. For both the soil profiles per
cent silt content did not show any definite trend with soil depth while clay
content increased with soil depth. In case of sand content at profile (IV) it
decreased with soil depth with exception of profile (I11). (Table No. 4.21 and
Fig. No.4.14 (a))

Khed (I and II)

Surface soil samples (O to 15 cm):



The data presented in Table No. 4.22 revealed that the sand content
ranged from 43.89 to 60.56 with a mean value of 50.00 per cent while silt
content showed a variation from 13.66 to 23.66 with mean value of 17.20
whereas clay content varied from 24.41 to 42.45 with an average value of 32.82
per cent, for Khed (I). For Khed (1) mango orchard per cent sand was 41.30 to
52.39 with a mean value of 47.71 while silt content ranged from 13.90 to 22.14
with an average value of 17.02 per cent and clay content showed variation from
29.40 to 41.44 with a mean value of 35.25 per cent. The textural class for both
the locations was found to be sandy clay loam. From the data it was also evident
that Khed (1) location showed slightly higher sand and silt content while slightly
lower in clay content than Khed (I1). For Khed (I and Il - Avashi), the sand, silt
and clay content varied from 41.30 to 60.56 with an overall mean value of 48.86
per cent, 13.66 to 23.66 with an average value of 17.11 per cent and 24.41 to
42.45 with an average value of 34.04 per cent, respectively. Textural class of
both the locations was found as sandy clay loam.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The sand, silt and clay content of Khed (1) showed variation in the range
of 38.90 to 49.70 with a mean value of 46.10 per cent, 13.68 to 16.58 with a
mean value of 15.53 per cent and 33.72 to 44.70 with an average value of 38.37
per cent, respectively. For Khed (1), the sand, slit and clay content ranged from
39.60 to 52.44 with a mean value of 46.11 per cent, 11.16 to 18.22 with a mean
value of 15.04 per cent and 29.34 to 45.41 with mean value of 38.83 per cent,
respectively. The Khed (I1) location was lower in silt content than Khed (I). For
Khed (I) the textural class was sandy clay loam however for Khed (1) it was
sandy clay. In general, the sand content of Khed (I and Il - Avashi) showed a
variation of 38.90 to 49.70 with an overall mean value of 46.11 per cent, the silt
content ranged from 11.16 to 18.22 with mean value of 15.29 per cent and clay

varied from 29.34 to 45.41 with an average value of 38.60 per cent with sandy



clay textural class. The per cent sand and silt content showed no definite trend
with soil depth while clay content increased with depth for Khed (I). For Khed
(1) silt and clay content showed no definite trend with soil depth while sand
content decreased with depth.

Ratnagiri (I and II)

Surface soil samples (O to 15 cm):

Data on mechanical composition presented in Table No. 4.23 and
depicted in Fig. 4.13 showed that the sand content of Ratnagiri (1) varied from
53.87 to 66.90 with a mean value of 59.57 per cent, the silt content had a range
of 15.87 to 22.10 with mean value of 19.40 per cent while clay content was
16.83 to 30.16 with a mean value of 22.11 per cent. Similarly, Ratnagiri (1)
mango orchard showed a variation between 49.67 and 58.76 with a mean value
of 54.69 per cent for sand, 14.32 to 24.59 with a mean value of 19.71 per cent
for silt and 18.65 to 31.75 with a mean value of 25.60 per cent for clay content.
Sandy clay loam was the textural class for Ratnagiri (1) and Ratnagiri (I1). The
data further revealed that the Ratnagiri (1) location had slightly higher sand
content while slightly lower in clay and silt content than Ratnagiri (I1).
However, for Ratnagiri (I and Il - Shirgaon), the sand, silt and clay content
showed variation from 49.67 to 66.90 with an overall mean value of 57.13 per
cent, 14.32 to 24.59 with an average value of 19.56 per cent and 16.83 to 31.75
with an average value of 23.86 per cent, respectively. Mechanical composition
of both the locations showed sandy clay loam textural class.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data revealed that the sand content ranged from 49.88 to 52.65 with a
mean value of 51.08 per cent, the silt content varied from 11.54 to 19.50 with a
mean value of 15.24 per cent whereas clay content showed a variation from
28.60 to 38.58 with an average value of 33.69 per cent, for Ratnagiri (I).
Ratnagiri (1) mango orchard showed variation between 44.66 to 56.60 with a



mean value of 50.41 per cent for sand, 20.78 to 28.24 with a mean value of
23.71 per cent for silt and 22.62 to 29.07 with an average value of 25.88 per
cent for clay. The Ratnagiri (1) showed slightly higher sand and clay content
while it was lower in silt content as compared to Ratnagiri (11). The mechanical
composition for both the locations indicated sandy clay loam textural class. In
general, the sand, silt and clay content of Ratnagiri (I and Il - Shirgaon) had a
variation of 44.66 to 56.60 with an overall mean value of 50.75 per cent, 11.54
to 28.24 with mean value of 19.48 per cent and 22.62 to 38.58 with an average
value of 29.79 per cent, respectively. Sandy clay loam textural class was
common for Ratnagiri (I) and Ratnagiri (I1). For both the soil profiles per cent
silt content did not show any definite trend with soil depth. In case of profile (1)
sand content showed no definite trend while clay content increased with soil
depth. At profile (I1) clay content showed no definite trend while sand content
decreased with soil depth (Table No. 4.23 and Fig. No.4.14 (b)).

Lanja (I and II)
Surface soil samples (O to 15 cm):

The data presented in Table No. 4.24 revealed that the 54.74 per cent was
the average sand content with variation from 46.90 to 61.34 per cent. 13.82 per
cent was the mean value of silt and it ranged from 10.12 to 19.70 per cent and
clay content varied from 25.96 to 36.58 with an average value of 31.44 per cent
for Lanja (I). For Lanja (Il), the sand, silt and clay content varied between 50.66
and 60.45 with a mean value of 54.51 per cent, 12.54 to 21.66 with a mean
value of 16.66 per cent and 24.28 to 34.91 with a mean value of 28.72 per cent,
respectively. Sandy clay loam textural class was dominant for both the mango
orchards. From the data it was also evident that Lanja (I) location showed
slightly higher sand and clay content and slightly lower slit content than Lanja

(I1). Further, the sand, silt and clay content ranged from 46.90 to 61.34 with an



overall mean value of 54.63 per cent, 10.12 to 21.66 with an average value of
15.24 per cent and 24.28 to 36.58 with an average value of 30.08 per cent for
Lanja (I and I1), respectively. It was evident from the data that sandy clay loam
was the textural class for both the locations.
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The Lanja (I) mango orchard showed a variation from 41.65 to 54.67 with
a mean value of 50.39 per cent for sand, 10.50 to 12.56 with a mean value of
11.59 per cent for silt and for clay content from 33.56 to 47.85 with an average
value of 38.02 per cent. For Lanja (Il), the sand showed variation from 40.80 to
54.46 with a mean value of 46.71 per cent, silt had a range from 11.56 to 13.44
with a mean value of 12.47 per cent while clay content ranged between 32.22
and 45.76 with a mean value of 40.83 per cent. The Lanja (I) location showed
slightly higher sand content but found lower in clay and silt content than that of
Lanja (I1). For both the locations, the textural class was sandy clay. On an
average, the sand, silt and clay content of Lanja (I and Il) had a variation of
40.80 to 54.67 with an overall mean value of 48.55 per cent, 10.50 to 13.44 with
mean value of 12.03 per cent and 32.22 to 47.85 with an average value of 39.43
per cent, respectively. Sandy clay textural class was common for both the
mango orchards. For Lanja (l) the per cent sand, silt and clay showed no
specific trend with soil depth while at Lanja (1) silt content showed no definite
trend whereas clay content found to be increased however, the sand content
decreased with soil depth.(Table 4.24 and Fig.4.14(b))
Mechanical composition of different tahsils of Ratnagiri
district:

Data on overall mean for mechanical composition of different tahsils

when studied revealed that sandy clay loam textural class was dominant for
surface samples. In general, the sand, silt and clay content of all tahsils of

surface samples ranged from 35.16 to 66.90 with a mean value of 52.23 per



cent, 10.12 to 23.76 with an average value of 17.24 per cent and 16.83 to 44.40
with a mean of 30.71 per cent, respectively. Similar findings were reported by
Mahajan (2001), Shinde (2006) and Suryavanshi (2010) for lateritic soil of
mango orchards of Konkan (MS).

In case of profile samples, in general the dominant textural class for all
tahsils was sandy clay with exception of Khed (1), Ratnagiri (1) and (1) mango
orchards. The per cent sand varied between 38.90 and 56.60 with a mean value
of 47.36, the silt content showed a variation from 10.50 to 28.24 with an
average value of 15.97 per cent while clay content ranged from 22.62 to 47.85
with a mean value of 36.68 per cent. Similar results were observed by Diwale
(1994), Sankpal (2008) and Suryavanshi (2010) for lateritic soils of Konkan. In
general, for all the profiles the sand content showed a decreasing trend with soil
depth with exception of Dapoli (Ill), Khed (1), Ratnagiri (I) and Lanja (I)
locations. At these locations sand content showed no specific trend with soil
depth. Similar trend was also observed by Patil (1986 b) for lateritic soils of
Konkan. However, the higher sand content in the surface soil than in the profile
may be due to less weathering of the parent material in upper surface of the soil
(Sehgal, 1996). Especially, in the Konkan region decrease in sand content
attributed to leaching of finer particles by surface run-off as a result of heavy
rainfall. However, silt content did not show definite trend in its distribution with
soil depth with an exception of Dapoli (I), whereas an increasing trend of clay
content with soil depth was seen for all tahsils, while Lanja (I), Ratnagiri (1)
and Khed (I1) were found as exception for these findings. These results are in
conformity with Patil et al. (2003), Shinde (2006) and Suryavanshi (2010). At
Dapoli (1) a decresing trend of silt content with soil depth was observed. Similar
trend was also noticed by Salvi (1988) for lateritic soils of Konkan while for
Lanja (1), Ratnagiri (1) and Khed (I1) locations clay content showed no specific
trend. Similar findings were also reported by Vaidya (1988) and Yadav (1988).
However, increase in the clay content with the soil depth might be due to



translocation of clay fraction from the surface soil down to the profile (Subbaiah
and Manickam, 1992).

In general, the sand and silt content was found to be highest at Ratnagiri
(I and 1) mango orchard for surface and profile samples while the higher clay
content was observed at (Khed I and 1) for surface samples and at Lanja (I and
I1) it was maximum for profile samples than all other remaining mango
orchards. For surface as well as profile samples lowest sand, silt and clay
content was observed at Dapoli (Il and IV), Lanja (I and Il) and Ratnagiri (|

and I1) locations, respectively as compared to other locations.

4.3.2 Bulk density
Dapoli (I and II)
Surface soil samples (O to 15 cm):

The perusal of data presented in Table 4.20 and Fig.No.4.15 revealed that
bulk density of Dapoli (I) mango orchard ranged from 1.12 to 1.37 with an
average value of 1.25 Mg m™ while for Dapoli (I1) it showed variation from
1.11 to 1.37 with a mean value of 1.23 Mg m™. However, for Dapoli (I and 1)
the bulk density showed variation from 1.11 to 1.37 with a mean value of 1.24
Mg m,

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The bulk density of Dapoli (I) and Dapoli (II) varied from 1.21 to 1.36
with an average value of 1.26 Mg m™ and 1.22 to 1.31 with an average value of
1.26
Mg m™, respectively. Both these locations showed similar values for bulk

density. In general, the bulk density for both the mango orchards ranged



between 1.21 and 1.36 with an average value of 1.26 Mg m™. For both the soil
profiles the bulk density did not register any definite pattern with soil depth.
Dapoli (III and IV)

Surface soil samples (O to 15 cm):

The data presented in Table No. 4.21 revealed that 1.24 Mg m™ was the
average bulk density with variation from 1.12 to 1.33 Mg m™ for Dapoli (111)
while for Dapoli (IV) 1.24 Mg m™ was the mean value of bulk density and it
ranged from 1.13 to 1.35 Mg m™. From the data it was also evident that both the
mango orchards had similar values for bulk density. However, for Dapoli
(111 and 1V- Wakawali) bulk density showed variation from 1.12 to 1.35 with a
mean value of 1.24 Mg m™®,

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

For Dapoli (I11) location bulk density varied between 1.14 and 1.25 with
an average value of 1.19 Mg m™ while for Dapoli (V) it ranged from 1.18 to
1.23 with a mean value of 1.21 Mg m™. Dapoli (V) location showed slightly
higher values for bulk density when compared with Dapoli (111). However, bulk
density for Dapoli (111 and IV- Wakawali) showed variation from 1.14 to 1.25
with a mean value of 1.20 Mg m™. At Dapoli (111) mango orchard bulk density
did not any definite trend with soil depth. However, bulk density was found to
be increasing with soil depth for Dapoli (IVV) mango orchard. (Table No. 4.22
and Fig.
No0.4.16 (a))

Khed (I and II)
Surface soil samples (O to 15 cm):

For Khed (1) and Khed (I1) the bulk density ranged from 1.20 to 1.34 with
a mean value of 1.26 Mg m™ and 1.12 to 1.36 with an average value of 1.22 Mg
m™, respectively. At Khed (1) the bulk density was found to be slightly higher



than that of Khed (II). In general, for Khed (I and Il —Avashi) bulk density
ranged from 1.12 to 1.36 with a mean value of 1.24 Mg m>.

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data presented in Table No. 4.22 and graphically illustrated in
Fig.No0.4.16 (a) revealed that the bulk density varied from 1.20 to 1.33 with an
average value of 1.25 Mg m™ for Khed (1) and 1.18 to 1.32 with a mean value
of 1.25 Mg m™ for Khed (I). For both the locations similar values for bulk
density were observed. The data further indicated that for Khed (I and Il -
Avashi) bulk density showed variation from 1.18 to 1.33 with a mean value of
1.25 Mg m™. However, no definite trend of bulk density was found at both the
mango orchards.

Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

The bulk density of Ratnagiri (I) and (I1) mango orchards varied between
1.12 and 1.38 with an average value of 1.26 Mg m™ and 1.14 to 1.33 with a
mean value of 1.25 Mg m’®, respectively. The bulk density ranged from 1.12 to
1.38 with a mean value of 1.26 Mg m™ for Ratnagiri (I and 11- Shirgaon). (Table
No.4.23 and Fig No. 4.15)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No. 4.23 and depicted in Fig.4.16 (b) showed
bulk density between 1.10 and 1.25 with a mean value of 1.19 Mg m? for
Ratnagiri (1) and 1.20 to 1.32 with an average value of 1.27 Mg m™ for
Ratnagiri (11). For Ratnagiri (I1) mango orchard bulk density was found higher
when compared with Ratnagiri (1). In general, at Ratnagiri (I and Il - Shirgaon)
the bulk density showed a range of 1.10 to 1.32 with a mean value of 1.23 Mg
m™.The bulk density did not register any specific distribution pattern with soil

depth for both the mango orchards.



Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No. 4.24 and Fig.4.15 the bulk density of Lanja (1)
and (11) ranged from 1.19 to 1.35 with an average value of 1.27 Mg m™ and 1.12
to 1.33 with a mean value of 1.24 Mg m™, respectively. The data further
revealed that Lanja (I) mango orchard had slightly higher bulk density than that
of Lanja (I1). However, for Lanja (I and 1) the bulk density ranged from 1.12 to
1.35 with a mean value of 1.26 Mg m™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The bulk density of Lanja (I) mango orchard showed variation from 1.10
to 1.25 with a mean value of 1.19 Mg m™ while for Lanja (I1) it ranged from
1.22 to 1.32 with an average of 1.24 Mg m™. At Lanja (1) the average value for
bulk density was slightly higher than Lanja (Il). For Lanja (I and II) bulk
density varied between 1.10 and 1.32 with a mean value of 1.22 Mg m™. From
the data it was also evident that for both the profiles bulk density did not follow
any specific pattern of distribution with soil depth. (Table No.4.24 and Fig.
No0.4.16 (b))

Bulk density of different tahsils of Ratnagiri district:

Data on overall mean for bulk density of different tahsils when studied
revealed that the bulk density of surface soil samples of all tahsils varied from
1.11 to 1.38 with an average value of 1.25 Mg m™. Similar findings were also
reported by Chavan et al.,(1995), Malvade (1993) and Mahajan (2001) for
lateritic soils of Konkan.

In case of profile samples the bulk density of all tahsils showed variation
between 1.10 and 1.36 with a mean value of 1.23 Mg m™. At all profiles bulk

density did not show any definite trend with exception of Dapoli (IV) mango



orchard. These results are in conformity with the findings of Shinde (2006),
Sankpal (2008) and Suryavanshi (2010). The increasing trend of bulk density at
Dapoli (IV) may be due to elevated cultivation, organic matter and biotic
activities in the surface soil than subsurface. (Rao et al.,2008).

In general, bulk density for surface samples showed no much variation for
all the mango orchards. However in case of profile samples the maximum bulk
density was observed in Dapoli (I and Il) location and minimum at Dapoli
(111 and 1V) location than all other mango orchards.

4.3.3 Particle density
Dapoli (I and II)
Surface soil samples (O to 15 cm):

The data presented in Table. No. in 4.20 and depicted in Fig. No0.4.15
indicated that the particle density of Dapoli (1) ranged from 2.19 to 2.44 with a
mean value of 2.31 Mg m™ and 2.24 to 2.44 with an average value of 2.32 Mg
m™ for Dapoli (11). In general, the particle density for both the locations showed
variation from 2.19 to 2.44 with an average value of 2.32 Mg m™®.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The particle density for Dapoli (I) and Dapoli (I1) ranged between 2.32
and 2.55 with a mean value of 2.41 Mg m™ and 2.23 to 2.49 with an average
value of 2.36 Mg m?, respectively. For Dapoli (1) the particle density was
slightly higher than Dapoli (I1). For Dapoli (I and I1) the particle density was
observed in the range of 2.23 to 2.49 with a mean value of 2.39 Mg m™. For
both the mango orchards the particle density exhibited no specific trend with
soil depth. (Table No0.4.20 and Fig. N0.4.16 (a))

Dapoli (III and IV)

Surface soil samples (O to 15 cm):



As seen from Table No. 4.21 and Fig. No.4.15 the particle density for
Dapoli (111) varied from 2.18 to 2.49 with a mean value of 2.37 Mg m™ while
2.36 Mg m™ was an average value of particle density with range of 2.27 to 2.53
Mg m™ for Dapoli (IV). For both the mango orchards the particle density
showed a range of 2.18 to 2.53 with an average value of 2.37 Mg m™,

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

For Dapoli (I11) mango orchard particle density ranged between 2.18 to
2.51 with a mean value of 2.30 Mg m™ while for Dapoli (V) it was 2.25 to 2.39
with an average value of 2.32 Mg m™. For Dapoli (Il and IV - Wakawali)
particle density varied from 2.18 to 2.51 with a mean value of 2.31 Mg m®.
However, at both soil profiles particle density did not show any definite trend in
its distribution with soil depth. (Table No0.4.21 and Fig.N0.4.16 (a))

Khed (I and II)
Surface soil samples (O to 15 cm):

The data (Table No. 4.22 and Fig. No.4.15 ) indicated that particle
density for Khed (1) and Khed (1) mango orchards exhibited a variation in the
range of 2.20 to 2.57 with a mean value of 2.38 Mg m™ and 2.26 to 2.59 with an
average value of 2.44 Mg m*, respectively. The data also showed that Khed (11)
location had slightly higher values of particle density than Khed (1) while for
Khed (I and Il) particle density ranged from 2.20 to 2.59 with a mean value of
2.41 Mg m™®,

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):
2.28 to 2.49 Mg m™ was the range of particle density and 2.39 Mg m*

was the mean value of it for Khed (I) while for Khed (I1) it varied from 2.43 to



2.63 with an average value of 2.55 Mg m™ (Table No. 4.22 and Fig. No. 4.16
(a)). The comparison showed higher values of particle density for Khed (1) than
Khed (I). For both the locations particle density showed a variation between
2.28 to 2.63 with an average value of 2.47 Mg m™. The data further revealed
that the particle density did not show any specific trend with soil depth for both

the soil profiles.

Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

For Ratnagiri (I) the particle density ranged between 2.27 to 2.67 with a
mean value of 2.37 Mg m™ while for Ratnagiri (I1), particle density showed an
average value of 2.41 Mg m™ and it varied from 2.28 to 2.52 Mg m™. Ratnagiri
(I1) was found slightly higher in value of particle density than Ratnagiri (1).
Both the locations exhibited a range of 2.27 to 2.67 with an average value of
2.39 Mg m for particle density. (Table No.4.23 and Fig. No. 4.15)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Particle density of Ratnagiri (1) showed a variation from 2.18 to 2.56 with
an average value of 2.37 Mg m™ while for Ratnagiri (I1) it ranged from 2.20 to
2.61 with a mean value of 2.47 Mg m™. Ratnagiri (11) had shown slightly
higher value of particle density than Ratnagiri (I). In general, for Ratnagiri (I
and Il) particle density varied between 2.18 and 2.61 with an average value of
2.42 Mg m™. From the data it was also evident that Ratnagiri (I) mango orchard
showed no specific trend of particle density while in Ratnagiri (1) particle
density increased with soil depth. (Table 4.23 and Fig.4.16 (b))

Lanja (I and II)

Surface soil samples (O to 15 cm):



The data from Table No. 4.24 and Fig.No0.4.15 revealed that particle
density for Lanja (1) and Lanja (Il) showed variation between 2.16 and 2.40
with a mean value of 2.30 Mg m™® and 2.22 to 2.57 with an average value of
2.45 Mg m’, respectively. The data also showed that Lanja (I1) had slightly
higher average values for particle density as compared to Lanja (1). For both the
mango orchards particle density varied from 2.16 to 2.57 with a mean value of
2.38 Mg m>,

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The particle density of Lanja (1) had a range of 2.28 to 2.54 with a mean
value of 2.39 Mg m™while for Lanja (11) it ranged between 2.21 and 2.45 with a
mean value of 2.35 Mg m™. At Lanja (I) mango orchard slightly higher particle
density was observed than Lanja (I1) mango orchard while at Lanja (I and Il) the
particle density varied from 2.21 to 2.54 with an average value of 2.37 Mg m™.
At both the soil profiles the particle density did not follow any specific trend
with soil depth. (Table No.4.24 and Fig.No0.4.16 (b))

Particle density of different tahsils of Ratnagiri district:

Data on particle density of different tahsils revealed that the particle
density for surface samples of all tahsils had a range of 2.16 to 2.67 with a mean
value of 2.37 Mg m™. Similar range for particle density was observed by
Mahajan (2001), Shinde (2006) and Suryavanshi (2010) for lateritic soils of
mango orchards of Konkan (MS).

For profile soil samples the particle density of all tahsils had a range of
2.18 to 2.63 with an average value of 2.39 Mg m™. In general, all the profiles
did not show any definite trend with soil depth with exception of Ratnagiri (1)
location. These observations are in conformity with Dongre (1997), Revandkar
(1990) and Sankpal (2008). However, at Ratnagiri (I1) an increasing trend of
particle density with soil depth was seen. Similar trend was also noticed by



Dabke (1987), Malvade (1993) and Chavan et al.,(1995) for lateritic soils of
Konkan.

In general, at Khed (I and II) the particle density was observed as highest
for surface and profile samples. However, particle density was found lowest in
Dapoli
(I and 1) for surface samples and at Dapoli (Il and V) it was found to be

lowest for profile samples as compared to all other locations.

4.3.4 Maximum water holding capacity

Dapoli (I and II)

Surface soil samples (O to 15 cm):

The maximum water holding capacity of Dapoli (I) and (1) mango orchards
varied between 49.34 to 69.43 with an average value of 58.67 per cent and
51.34 to 66.54 with a mean value of 59.07 per cent, respectively. In general, for
Dapoli

(I and I1) the maximum water holding capacity ranged from 49.34 to 69.43 with
a mean value of 58.87 per cent. (Table 4.20 and Fig.4.17)

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The maximum water holding capacity of Dapoli (I) mango orchard
showed variation from 48.76 to 64.43 with a mean value of 57.92 per cent while
for Dapoli (I1) it was from 58.67 to 69.88 with an average value of 63.79 per
cent. Maximum water holding capacity was found to be higher for Dapoli (1)
than Dapoli (1). In general, for Dapoli (I and Il) maximum water holding
capacity varied between 48.76 and 69.88 with a mean value of 60.27 per cent.
From the data it was also evident that maximum water holding capacity was
found to be increased with soil depth for both the profiles. (Table 4.20 and
Fig.4.18)

Dapoli (III and IV)



Surface soil samples (O to 15 cm):

The data presented in Table No. 4.21 and illustrated in Fig. No. 4.17
revealed that 57.26 per cent was the average maximum water holding capacity
with variation from 49.80 to 64.34 per cent for Dapoli (I11) while for Dapoli
(IV), 57.08 per cent was the mean value of maximum water holding capacity
and it ranged from 48.78 to 67.12 per cent. From the data it was also evident
that Dapoli (I11) showed slightly higher average value for maximum water
holding capacity than Dapoli (V) mango orchard. However, for Dapoli (111 and
V- Wakawali) maximum water holding capacity showed variation from 48.78
to 67.12 with a mean value of 57.17 per cent.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

51.34 to 65.55 per cent was the range of maximum water holding capacity
and 59.34 per cent was the mean value of it for Dapoli (111) while for Dapoli (I1)
it varied from 61.25 to 69.77 with an average value of 65.72 per cent (Table No.
4.12 and Fig.No.). For both the soil profiles, maximum water holding capacity
had a variation between 51.34 and 69.77 with an average value of 62.53 per
cent. The data further revealed that maximum water holding capacity increased
with soil depth for both the soil profiles.

Khed (I and II)
Surface soil samples (O to 15 cm):

For Khed (I) and Khed (Il) the maximum water holding capacity ranged
from 48.66 to 63.44 with a mean value of 56.00 per cent and 49.90 to 62.44
with an average value of 57.95 per cent, respectively. At Khed (Il) the
maximum water holding capacity was found to be slightly higher than Khed (I).
In general, for Khed (I and Il — Avashi) maximum water holding capacity
ranged from 48.66 to 63.44 with a mean value of 56.98 per cent.

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):



As seen from Table No. 4.22 and Fig. No0.4.18 the maximum water
holding capacity for Khed (1) varied from 48.67 to 66.66 with a mean value of
58.14 per cent while 62.29 per cent was an average value of maximum water
holding capacity with range of 58.79 to 65.45 per cent for Khed (Il). The data
further showed that Khed (I1) location had slightly higher maximum water
holding capacity than Khed (I). For both the mango orchards the maximum
water holding capacity showed a range of 48.67 to 66.66 with an average value
of 60.22 per cent. At Khed (I) mango orchard an increasing trend of maximum
water holding capacity with soil depth was seen while Khed (11) was found to be
exception for this trend.

Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

For Ratnagiri (I) the maximum water holding capacity ranged between
49.00 and 66.78 with a mean value of 60.10 per cent while for Ratnagiri (11), it
showed an average value of 56.15 per cent and varied from 47.68 to 65.45 per
cent. Ratnagiri (1) was found slightly higher in value of maximum water holding
capacity than Ratnagiri (I1). Both the locations exhibited a range of 47.68 to
66.78 with an average value of 58.13 per cent for maximum water holding
capacity.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Ratnagiri (1) showed a variation from 53.55 to 63.89 with an average
value of 57.67 per cent while for Ratnagiri (I1) it ranged from 58.80 to 65.70
with a mean value of 62.47 per cent. Ratnagiri (I1) had shown higher maximum
water holding capacity than Ratnagiri (I). In general, for Ratnagiri (I and II)
maximum water holding capacity varied between 53.55 and 65.70 with an
average value of 60.07 per cent. From the data it was also evident that no

specific trend of maximum water holding capacity was observed for Ratnagiri



(1) mango orchard while it increased with depth for Ratnagiri (I). (Table
No.4.23 and Fig. 4.18).

Lanja (I and II)

Surface soil samples (O to 15 cm):

As seen from Table No0.4.24 and Fig. No.4.17 the maximum water
holding capacity of Lanja (1) and (Il) ranged from 55.43 to 66.54 with an
average value of 60.62 per cent and 56.90 to 62.34 with a mean value of 59.97
per cent, respectively. The data also revealed that Lanja (I) mango orchard had
slightly higher maximum water holding capacity than that of Lanja (1) while
for Lanja (I and I1) the maximum water holding capacity ranged from 55.43 to
66.54 with a mean value of 60.30 per cent.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data (Table No. 4.24 and Fig. No.4.18) indicated that maximum
water holding capacity for Lanja (I) and Lanja (1) mango orchards exhibited a
variation in the range of 59.05 to 68.78 with a mean value of 62.79 per cent and
58.70 to 68.90 with an average value of 64.63 per cent, respectively. The data
also showed that Lanja (I1) location had shown slightly higher maximum water
holding capacity than Lanja (I). For Lanja (I and Il) maximum water holding
capacity ranged from 58.70 to 68.90 with a mean value of 63.71 per cent.
However, at Lanja (1) location an increasing trend of maximum water holding
capacity was observed with soil depth but no specific trend was observed in
Lanja (11).

Maximum water holding capacity of different tahsils of
Ratnagiri district:

Data for maximum water holding capacity of different tahsils showed that

the maximum water holding capacity of surface soil samples of all tahsils was in

a range of 47.68 to 69.43 with an average value of 58.29 per cent. Similar



observations were also reported by Diwale (1994), Mahajan (2001) and
Suryavanshi (2010) for lateritic soils of Konkan (MS).

Maximum water holding capacity of profile samples of all tahsils showed
a variation from 48.67 to 69.88 with a mean value of 61.36 per cent. At Khed
(1), Lanja (I1) and Ratnagiri (1) mango orchards the maximum water holding
capacity showed no specific trend with soil depth. Similar observations were
also recorded by Patil (1986 b) and Terse (1989) for lateritic soils of Konkan.
For other soil profiles maximum water holding capacity had an increasing trend
with soil depth. These results are in conformity with Salvi (1988), Shinde
(2006) and Sankpal (2008). The increasing trend of maximum water holding
capacity may be due to increase in clay content with soil depth (Revandkar,
1990).

In general, all the surface and profile soil samples were categorized into
‘medium to high’ class on the basis of ratings given by Sankaram (1996)
indicted good maximum water holding capacity of mango orchards. For Khed (I
and I1) mango orchard the maximum water holding capacity was found lowest
in surface samples while for Ratnagiri (I and Il) it was lowest for profile
samples however, for Lanja (I and Il) maximum water holding capacity was
found to be the highest for both surface and profile samples than all other
locations.

4.3.5 Soil reaction (pH)
Dapoli (I and II)

Surface soil samples (O to 15 cm):

The data presented in Table. No. 4.20 and depicted in Fig. No. 4.17
indicated that the pH of Dapoli (I) ranged from 4.27 to 4.90 with a mean value
of 4.53 and 4.20 to 5.34 with an average value of 4.90 for Dapoli (II). The pH

value was observed slightly higher at Dapoli (1) as compared to Dapoli (1)



mango orchard. In general, the pH for both the locations showed variation from
4.20 to 5.34 with an average value of 4.71.

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.20 and Fig. No.4.19 the pH for Dapoli (1)
varied from 4.87 to 5.70 with a mean value of 5.25 while 5.15 was an average
value of pH with range of 4.67 to 5.66 for Dapoli (I1). The data further showed
that Dapoli (1) location had slightly higher pH than Dapoli (Il). For both the
mango orchards the pH showed a range of 4.67 to 5.70 with an average value of
5.21. At both Dapoli (I) and Dapoli (I1) an increasing trend of pH with soil
depth was seen.
Dapoli (III and IV)

Surface soil samples (O to 15 cm):

For Dapoli (111) the pH ranged between 4.10 and 5.46 with a mean value
of 4.67 while for Dapoli (IV), pH showed an average value of 4.92 and it varied
from 4.32 to 5.43. Slightly higher pH was found in Dapoli (IV) than in Dapoli
(111). Both the locations exhibited a range of 4.10 to 5.46 with an average value
of 4.79 for pH. (Table 4.21 and Fig.4.17)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

pH of Dapoli (I11) showed a variation from 4.45 to 5.87 with an average
value of 5.15 while for Dapoli (IV) it ranged from 4.55 to 5.45 with a mean
value of 4.92. Dapoli (11l) had shown slightly higher value of pH than Dapoli
(V). In general for Dapoli (I and II), pH varied between 4.45 and 5.87 with an
average value of 5.04. From the data it was also evident that pH showed an
increasing trend with soil depth for Dapoli (1) and Dapoli (IV) mango
orchards. (Table No.4.21 and Fig. No.4.19)

Khed (I and II)

Surface soil samples (O to 15 cm):



For Khed (1) and Khed (Il) the pH ranged from 4.20 to 4.96 with a mean
value of 4.50 and 4.42 to 5.40 with an average value of 4.83, respectively. At
Khed (Il) the pH value was observed to be slightly higher than Khed (I). On an
average, pH ranged from 4.20 to 5.40 with a mean value of 4.67 for Khed
(I and Il — Avashi).

Profile soil samples
(O to 15, 15 to 30, 30 to 4nd 45 to 60 cm):

As seen from Table No. 4.22 and Fig. No. 4.19 the pH for Khed (1)
varied
from 5.33 to 5.67 with a mean value of 5.50 while 5.22 was an average value of
pH with range of 4.77 to 5.70 for Khed (Il). The data further showed that Khed
(I) location had slightly higher average pH value than Khed (I1). For both the
mango orchards it showed a range of 4.77 to 5.70 with an average value of 5.36.
At Khed (11) mango orchard an increasing trend of pH with soil depth was seen
while pH did not show any definite trend with soil depth for Khed (I1I) mango
orchard.

Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

The pH of Ratnagiri (1) and (1) mango orchards varied between 4.12 to
5.23 with an average value of 4.59 and 4.38 to 5.27 with a mean value of 4.93,
respectively. At Ratnagiri (1) higher average value of pH was observed than
Ratnagiri (I). In general, for Ratnagiri (I and Il - Shirgaon) the pH ranged from
4.12 to 5.27 with a mean value of 4.76. (Table No.4.23 and Fig.No0.4.17)
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No.4.23 and depicted in Fig. 4.19 pH showed a
range of 4.41 to 5.19 with a mean value of 4.77 at Ratnagiri (1) and 4.23 to 5.12
with an average value of 4.84 for Ratnagiri (II). For Ratnagiri (1) mango

orchard average pH value was higher when compared with Ratnagiri (I). At



Ratnagiri

(I and 11 - Shirgaon) the pH showed a variation between 4.23 and 5.19 with a
mean value of 4.81. At both locations pH was increased with soil depth.
Lanja (I and II)

Surface soil samples (O to 15 cm):

As seen from Table No.4.24 and Fig.4.17 the pH of Lanja (I) and (I1)
ranged from 4.26 to 5.12 with an average value of 4.65 and 4.30 to 5.13 with a
mean value of 4.67, respectively. For Lanja (I and Il) the pH showed variation
from 4.26 to 5.13 with a mean value of 4.66.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The pH of Lanja (I) mango orchard showed variation from 4.67 to 5.66
with a mean value of 5.30 while for Lanja (Il) it was 4.54 to 5.44 with an
average of 5.02. At Lanja () the average pH value was slightly higher than
Lanja (I1). In general, for Lanja (I and 1) pH varied between 4.54 and 5.66 with
a mean value of 5.16. From the data it was also evident that no definite trend of
pH was observed with soil depth for Lanja (I). However, pH showed an
increasing trend with depth for Lanja (lI) location. (Table No.4.24 and Fig.
No.4.19)

Soil reaction (pH) of different tahsils of Ratnagiri district:

Data on overall mean for pH of different tahsils when studied revealed that
the pH of all tahsils of surface samples had a range of 4.10 to 5.46 with an
average value of 4.72. Similar observations were also observed by Modak
(1990), Parab (1990), Sawant (2004) and Edward Raja (2007) for lateritic soils
of Konkan.

In case of profile samples the pH of all tahsils varied from 4.23 to 5.87
with a mean value of 5.12. Tha data further revealed that pH showed an
increasing trend with soil depth at all tahsils while Khed (I), Lanja (I) and
Ratnagiri (I1) locations were found as exceptions for these findings. These



results are in conformity with Mahajan (2001), Shinde (2006) and Suryavanshi
(2010) for lateritic soil of mango orchards of Konkan (M.S.). However, at Khed
(1), Lanja (1) and Ratnagiri (I1) locations pH did not show any specific trend
with soil depth. Similar findings were also observed by Patil (1981) and
Dongale (1992) for lateritic soil of Konkan. In general, the increasing trend of
pH for most of the tahsils attributed to increase in soil alkalinity with depth due
to deposition of basic salts by irrigation and eluviations (Patil et al.,2008).

In general, all the surface and profile samples were ‘moderately to
strongly acidic’ in reaction. At Lanja (I and Il) the pH was observed as
minimum for surface samples and at Ratnagiri (I and 1) pH was minimum for
profile samples. However, at Dapoli (IIl and 1V) the pH was found to be
maximum for surface samples and in Khed (I and Il) pH was found to be
maximum for profile samples as compared to all other mango orchards from
different tahsils. The low pH values of all mango orchards might be due to
higher leaf litter addition to soil which helps in acceleration of mineralization
process (Sanborn, 2001 and
Wilson, 2007).

4.3.6 Electrical conductivity (E.C.)
Dapoli (I and II)
Surface soil samples (O to 15 cm):

The perusal of data presented in Table 4.20 and illustrated in Fig.4.17
revealed that electrical conductivity of Dapoli (1) mango orchard ranged from
0.022 to 0.076 with an average value of 0.048 dS m™ while for Dapoli (11) it
showed variation from 0.034 to 0.098 with a mean value of 0.051 dS m™. The
data also showed that Dapoli (I1) location had slightly higher average value for
electrical conductivity than Dapoli (I). For Dapoli (I and 1) the electrical
conductivity showed variation from 0.022 to 0.098 with a mean value of 0.050
dSm™.



Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The electrical conductivity of Dapoli (I) and Dapoli (1) varied from
0.061 to 0.078 with an average value of 0.066 dS m™ and 0.023 to 0.055 with an
average value of 0.040 dS m™, respectively. The data also showed that Dapoli
(I) location had slightly higher average value for electrical conductivity than
Dapoli (I1). In general, the electrical conductivity for both the mango orchards
ranged between 0.023 and 0.078 with an average value of 0.055 dS m™. For
both the soil profiles the electrical conductivity did not follow any definite
pattern with soil depth (Table No. 4.20 and Fig. N0.4.17)

Dapoli (III and IV)
Surface soil samples (O to 15 cm):

For Dapoli (111) mango orchard electrical conductivity ranged between
0.038 and 0.069 with a mean value of 0.056 dS m™ while for Dapoli (V) it was
0.028 to 0.067 with an average value of 0.047 dS m™. The data further showed
that Dapoli (111) location had slightly higher average electrical conductivity than
Dapoli (V). For Dapoli (111 and IV - Wakawali) electrical conductivity varied
from 0.028 to 0.069 with a mean value of 0.051 dS m™. (Fig.No.4.21 and Table
No0.4.17)

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

0.039 to 0.068 dS m™ was the range of electrical conductivity and 0.055
dS m™ was the mean value of it for Dapoli (I111) while for Dapoli (1V) it varied
from 0.039 to 0.061 with an average value of 0.049 dS m™ (Table No. 4.21 and
Fig.No0.4.20). The data further showed that Dapoli (I11) location had slightly
higher average electrical conductivity than Dapoli (IV). For both the soil
profiles electrical conductivity had a variation between 0.039 and 0.068 with an

average value of 0.052 dS m™. The data further revealed that electrical



conductivity was increased with soil depth for Dapoli (1V). However, it did not
show any definite trend with soil depth for Dapoli (I11) mango orchard.

Khed (I and II)

Surface soil samples (O to 15 cm):

For Khed (1) and Khed (I1) the electrical conductivity ranged from 0.028
to 0.067 with a mean value of 0.050 dS m™ and 0.034 to 0.059 with an average
value of 0.047 dS m™, respectively. In general, for Khed (I and Il — Avashi),
electrical conductivity ranged from 0.028 to 0.067 with a mean value of 0.049
ds m™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.22 and Fig. No.4.20 the electrical conductivity
for Khed (1) varied from 0.027 to 0.064 with a mean value of 0.045 dS m™
while 0.050 dS m™ was an average value of electrical conductivity with a range
of 0.048 to 0.059 dS m™ for Khed (II). For both the mango orchards the
electrical conductivity showed variation from 0.027 to 0.064 with an average
value of 0.048 dS m™. At Khed (II) mango orchard an increasing trend of
electrical conductivity with soil depth was seen while for Khed (I) no specific
trend was observed.

Ratnagiri (I and II)
Surface soil samples (O to 15 cm):

The electrical conductivity of Ratnagiri (I) and (I1) mango orchards
varied between 0.031 to 0.071 with an average value of 0.052 dS m™ and 0.027
to 0.072 with a mean value of 0.049 dS m™, respectively. At Ratnagiri (1)
slightly higher average value of electrical conductivity was observed than
Ratnagiri (I1). In general, for Ratnagiri (I and Il -Shirgaon) the electrical
conductivity ranged from 0.027 to 0.072 with a mean value of 0.051 dS m™.
(Table No0.4.23 and Fig.No.4.17)

Profile soil samples



(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No.4.23 and depicted in Fig.4.20 showed a range
of 0.038 to 0.059 for the electrical conductivity with a mean value of 0.050 dS
m™ for Ratnagiri (1) and 0.036 to 0.066 with an average value of 0.048 dS m™
for Ratnagiri (I1). For Ratnagiri (I and 11 - Shirgaon) the electrical conductivity
showed a range of 0.036 to 0.066 with a mean value of 0.049 dS m™. At both
the locations electrical conductivity did not exhibit any definite pattern with soil
depth.

Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No.4.24 and Fig.4.17 the electrical conductivity of
Lanja (1) and Lanja (I1) ranged from 0.038 to 0.072 with an average value of
0.057 ds
m™ and 0.049 to 0.064 with a mean value of 0.057 dS m™, respectively. The
data also revealed that both the mango orchards had similar average values of
electrical conductivity. In general, for Lanja (I and I1) the electrical conductivity
ranged from 0.038 to 0.072 with a mean value of 0.057 dS m™.

Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data (Table No. 4.24 and Fig. No.4.20) indicated that the electrical
conductivity for Lanja (1) and Lanja (I1) mango orchards exhibited a variation
in the range of 0.027 to 0.047 with a mean value of 0.038 dS m™ and 0.054 to
0.072 with an average value of 0.060 dS m™, respectively. The data also showed
that Lanja (1) location had slightly higher average value than Lanja (I) while for
Lanja (I and 1) electrical conductivity ranged from 0.027 to 0.072 with a mean
value of 0.049 dS m™. No specific trend of electrical conductivity with soil

depth was observed for both Lanja (I) and Lanja (I1) locations.



Electrical conductivity (E.C.) status of different tahsils of
Ratnagiri district:

Data on overall mean for electrical conductivity of different tahsils
revealed that the electrical conductivity of all tahsils of surface samples had a
variation from 0.027 to 0.098 with a mean value of 0.052 dS m™. These results
are in conformity with Diwale (1994), Pednekar (1998) and Sankpal (2008).

For profile samples of all mango orchards the electrical conductivity
ranged from 0.023 to 0.078 with an average value of 0.051 dS m™ and showed
no definite trend with soil depth with exceptions of Dapoli (IV) and Khed (1)
locations. Similar observations were observed by Dabke (1987), Mahajan
(2001) and Suryavanshi (2010) for lateritic soils of Konkan. However, at Dapoli
(IV) and Khed (I1) locations electrical conductivity showed an increasing trend
with soil depth. It may be attributed to due to poor drainage of water at higher
depths. (Todmal et al.,2008)

In general, all the surface and profile samples were found under ‘normal’
class of electrical conductivity based on the ratings given by Seth (1967). Khed
(I and 1) location showed minimum electrical conductivity while Dapoli
(I and 1) had maximum electrical conductivity for both surface and profile
samples than all other locations. So from the data, it could be concluded that all
the mango orchards had low salt concentration which might be due to the
leaching of bases due to heavy rainfall in the region.

4.3.9 Organic carbon (O.C.)
Dapoli (I and II)
Surface soil samples (O to 15 cm):

The data presented in Table. No. in 4.20 and depicted in Fig. No. 4.17
indicated that the organic carbon for Dapoli (I) ranged from 11.02 to 14.40 with
a mean value of 13.28 g kg™ and from 12.38 to 17.33 with an average value of
15.14 g kg™ for Dapoli (I). The average organic carbon value was slightly
higher at Dapoli (I1) as compared to Dapoli (I) mango orchard. In general, the



organic carbon for both the locations showed variation from 11.02 to 17.33 with
an average value of 14.21 g kg™.

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The organic carbon for Dapoli (1) and Dapoli (I1) ranged between 08.97
and 16.69 with a mean value of 12.06 g kg™ and 08.12 to 14.35 with an average
value of 10.92 g kg™, respectively. The data also showed that Dapoli (1) location
had slightly higher average value for organic carbon than Dapoli (1I). For
Dapoli
(I and I1) the variation in organic carbon was observed in the range of 08.12 to
16.69 with a mean value of 11.49 g kg™. The organic carbon exhibited declining
trend with soil depth for both the mango orchards. (Table No.4.20 and Fig.
4.21)

Dapoli (III and IV)
Surface soil samples (O to 15 cm):

The data presented in Table No. 4.21 revealed that 15.30 g kg™ was the
average organic carbon and it showed variation from 12.02 to 17.67 g kg™ for
Dapoli (111) while for Dapoli (IV), 15.34 g kg™ was the mean value of organic
carbon and it ranged from 13.96 to 16.90 g kg™. From the data it was also
evident that Dapoli (IV) had slightly higher average values for organic carbon
than Dapoli (I11). However, for Dapoli (111 and V- Wakawali) organic carbon
showed variation from 12.02 to 17.67 with a mean value of 15.32 g kg™.
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

For Dapoli (I11) location organic carbon varied between 09.20 and 14.55
with an average value of 12.08 g kg™ while for Dapoli (IV) it ranged from 15.48
to 17.76 with a mean value of 16.85 g kg™. Dapoli (IV) location showed higher
average organic carbon as compared to Dapoli (I11). However, organic carbon at
Dapoli (Il and V- Wakawali) showed variation from 09.20 to 17.76 with a



mean value of 14.47 g kg™. Dapoli (111) mango orchard organic carbon showed
a declined trend with soil depth however for Dapoli (IVV) mango orchard it did
not follow any specific trend with soil depth. (Table No0.4.21 and Fig. No.4.21)
Khed (I and II)

Surface soil samples (O to 15 cm):

For Khed (1) and Khed (I1) the organic carbon ranged from 13.95 to 17.80
with a mean value of 15.48 g kg™ and 12.03 to 17.79 with an average value of
14.95 g kg™, respectively. At Khed (1) the organic carbon was found to be
slightly higher than Khed (II). In general for Khed (I and Il — Avashi) organic
carbon ranged from 12.03 to 17.80 with a mean value of 15.22 g kg™
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

As seen from Table No. 4.22 and Fig. No.4.21 the organic carbon for
Khed (1) varied from 07.92 to 16.87 with a mean value of 12.82 g kg™ while
11.09 was an average value of organic carbon with range of 06.54 to 14.58 g kg
! for Khed (). The data further showed that Khed (1) location had slightly
higher organic carbon content than Khed (I1). For both the locations organic
carbon showed a range of 6.54 to 16.87 with an average value of 11.96 g kg™.
Further organic carbon exhibited a decreasing trend with soil depth for Khed (1)
mango orchard. However, it did not show any specific pattern in its distribution
in Khed ) mango orchard.
Ratnagiri (I and II)

Surface soil samples (O to 15 cm):

The organic carbon of Ratnagiri (I) and (II) mango orchards varied
between 13.36 and 17.35 with an average value of 15.01 g kg™ and 12.84 to
18.18 with a mean value of 15.24 g kg™, respectively. For Ratnagiri (I1) slightly
higher average value of organic carbon was observed than Ratnagiri (I). In

general, for Ratnagiri



(I 'and Il - Shirgaon) the organic carbon ranged from 12.84 to 18.18 with a mean
value of 15.13 g kg ™. (Table No.4.23 and Fig. No.4.17)

Profile soil samples

(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

Data presented in Table No0.4.23 and depicted in Fig. No.4.21 showed a
range of 08.80 to 16.66 of organic carbon with a mean value of 12.30 g kg™ for
Ratnagiri (I) and 05.96 to 16.73 with an average value of 11.16 g kg™ for
Ratnagiri (11). For Ratnagiri (I) mango orchard average organic carbon content
was found higher than Ratnagiri (II). On an average, at Ratnagiri (I and II-
Shirgaon) the organic carbon showed a range of 05.96 to 16.73 with a mean
value of 11.73 g
kg™. At Ratnagiri (1) no specific trend of organic carbon was seen in its
distribution with soil depth while it was found to be decreased with soil depth in
Ratnagiri (11).

Lanja (I and II)
Surface soil samples (O to 15 cm):

As seen from Table No.4.24 and Fig.4.17 the organic carbon of Lanja (1)
and (1) ranged from 12.07 to 16.66 with an average value of 14.50 g kg™ and
13.06 to 17.67 with a mean value of 15.78 g kg™, respectively. The data also
revealed that Lanja (II) mango orchard had slightly higher average organic
carbon than that of Lanja (I). For both Lanja (I and II) the organic carbon
ranged from 12.07 to 17.67 with a mean value of 15.14 g kg™
Profile soil samples
(O to 15, 15 to 30, 30 to 45 and 45 to 60 cm):

The data (Table No. 4.24 and Fig. No.4.21) indicated that organic carbon
for Lanja (1) and Lanja (1) mango orchards exhibited a variation in the range of
10.95 to 14.52 with a mean value of 13.22 g kg™ and 10.57 to 16.02 with an
average value of 14.04 g kg™, respectively. The data also showed that Lanja (I1)

location had slightly higher average organic carbon content than Lanja (I), while



for Lanja (I and I1) it ranged from 10.57 to 16.02 with a mean value of 13.63 g
kg™. Organic carbon was decreased with soil depth for Lanja (II) mango
orchard. However, it did not register any definite pattern of its distribution with
soil depth for Lanja (1).
Organic carbon (0.C.) content of different tahsils of Ratnagiri
district:

Data on overall mean for organic carbon status of different tahsils when
studied revealed that the organic carbon content of surface samples of all tahsils
showed a variation between 11.02 and 18.18 with an average value of 15.00 g
kg™.These observations are in conformity with the observations of Mali (1989),
Shah (1992) and Shinde (2006) for lateritic soils of Konkan.

In case of profile samples of all tahsils the organic carbon content had a
rage of 05.96 to 17.76 with a mean value of 12.66 g kg™. The data further
showed that all mango orchards had a decreasing trend of organic carbon with
depth of soil with exceptions of Dapoli (IV), Khed (I1) Ratnagiri (1) and Lanja (1)
locations. Similar findings were also observed by Diwale (1994), Mahajan
(2001) and Suryavanshi (2010). At Dapoli (IV) and Ratnagiri (I) and Lanja (1)
locations organic carbon did not show any specific trend with soil depth. Similar
findings were also observed by Pedanekar (1998). However, high carbon content
in the surface soil than subsurface layers may be attributed to profused root
growth of grasses in surface layers than subsurface (Mahajan, 2001) or addition
of manure and plant residue at surface than subsurface ( Rajeswar et al.,2009).

In general, all the samples (surface and profile) were categorised as
“Very high” as per the ratings given by Banger and Zende (1978), indicated
presence of sufficient amount of organic carbon content in the soils of mango
orchards. In Dapoli (I and Il) the organic carbon content was found to be
minimum while it was maximum at Dapoli (Il and 1V) for surface as well as
profile samples as compared to all locations. However, the high amount of

organic carbon content in the soils may be attributed to luxurious growth of



grasses and vegetation due to heavy rainfall and thus addition of organic matter
through litter, residues and cover crops and thereby subsequent increased
humification (Preethi et al.,1998)
4.4 Correlation or interrelationship of soil properties with
available micronutrients.

The relationships of available micronutrients with various physico-
chemical properties were studied for different mango orchards of Ratnagiri
district irrespective of depth of profile and presented in Table No. 4.25.

4.4.1 Available Fe

From Table No. 4.25 it was observed that available Fe exhibited
positive and significant correlation with sand (r = 0.1909) whereas negative and
significant relationship was found with clay content (r = - 0.2609). Similar
relationship of available Fe with sand and clay content was also observed by
Suryavanshi (2010). The maximum water holding capacity was found to be
negatively and significantly correlated with available iron content in the soil. (r =
- 0.29758). In case of pH
(r = - 0.20724) negative but significant correlation with available Fe was
observed. However, organic carbon was positively and significantly correlated
with available iron content(r = - 0.267). Negative but significant correlation of
available Fe may be due to formation of insoluble higher oxides of Fe at higher
pH (Patil and Meisheri, 2004 and Patil et al.,2003). In addition to this they also
reported positive and significant relationship of Fe content with organic carbon
(r = 0.039) for lateritic soils of Konkan. However, increase in Fe with increase in
organic matter content (organic carbon) might be due to greater availability of
chelating agents through organic matter (Somasundram et al.,2009).

The available Fe content established positive significant relationship with
available nitrogen (r = 0.25712) and available phosphorus (r = 0.22904) whereas
with available K,O negative but significant relationship was observed
(r = - 0.28627). Similar findings were also reported by Revandkar (1990) and



Shah (1992). Contrast to this, the remaining physico-chemical properties viz. silt
content, bulk density, particle density, electrical conductivity, exchangeable Ca**
and exchangeable Mg? did not register any statistical relationship with available

iron content in the soil.

Table No. 4.25

Correlation or interrelationship between available

micronutrients and physico-chemical properties of soil:

Soil properties Available Available Available Available
Fe Mn Zn Cu
Sand 0.1909* 0.2715* 0.32829* | 0.45573*
Silt 0.10786 0.01343 0.23729* 0.00283
Clay -0.2609* | -0.26659* | -0.41563* | -0.38993*
BD 0.12209 0.06933 -0.05239 0.03658
PD 0.07325 0.09987 -0.03124 -0.01555
MHWC -0.29758* | -0.21659* | -0.18375* | -0.13112
pH -0.20724* | -0.37774* | -0.30068* | -0.17814*
EC 0.09086 -0.0335 0.09053 0.0579
ocC 0.39211* | 0.31064* 0.16076 0.05536
Available Nitrogen 0.25712* | 0.43193* | 0.36915* | 0.43598*
Available P,0s 0.22904* | 0.30171* 0.04811 0.03121
Available K,0 -0.28627* | -0.14527 -0.11109 0.06024
Exchangeable Ca** 0.10941 0.35989* 0.2282* 0.42045*
Exchangeable Mg** -0.08485 0.10031 0.03779 0.07727




*Significant at 5 per cent level

4.4.2 Available Mn:

The sand content had shown positive and significant influence on the
availability of Mn in the soil (r = 0.2715) while clay content showed negative
and significant correlation with available Mn (r = - 0.26659). Similar correlation
of available Mn with sand content was also reported by Mahajan (2001) and
Suryavanshi (2010). Increase in maximum water holding capacity (r = -
0.22659) and pH (r = - 0.37774) were found to have inverse effect on
availability of Mn. These observations are in conformity with Salvi (1988) for
lateritic soils of Konkan, while decrease in available Mn increases pH (r = -
0.46). It might be due to conversion of divalent form (Mn*) into insoluble and
unavailable trivalent form (Mn®*") as a result of increase in soil pH (Waghmare
et al.,2008).

Further data on correlationship also revealed that available Mn exhibited
positive and significant correlation with organic carbon (r = 0.31064), available
nitrogen (r = 0.43193), available phosphorus (r = 0.30171) and exchangeable
Ca”*(r = 0.35989). Shinde (2006) also reported similar relationship of available
Fe content with available phosphorus and exchangeable Ca®*. The positive
correlation of available Mn with organic carbon indicated that availability of
Mn increases with increase in organic matter for the lateritic soils of Konkan
(Patil et al., 2003 and Patil and Meisheri 2004). It may be also attributed to
effect of organic matter as a chealating agent on availability of Mn (Mahesh
Kumar et al., 2011).

However, silt content, bulk density, particle density, electrical conductivity,
available potassium and exchangeable magnesium did not show any significant
relationship with available Mn in soil.



4.4.3 Available Zn:

As seen from Table 4.25 available zinc was found to be positively and
significantly correlated with sand (r = 0.32829) and silt content (r = 0.23729)
while it showed negative but significant relationship with clay content (r= -
0.41563). Mahajan (2001) and Suryavanshi (2010) were also reported positive
and significant correlation of sand content and negative but significant
correlation with clay content with available Zn for lateritic soils of mango
orchards of Konkan. The inverse relationship of available Zinc with clay
content might be due adsorption of Zn** on surfaces of clay (Mahajan, 2001).

Available Zn had a positive but significant correlation (r = 0.16076) with
organic carbon content in soil. Positive but significant relationship of available
Zn with organic carbon was also reported by Dhane and Shukla (1995),
Waghmare et al., (2000) and Pharande et al., and Sankpal (2008). However,
positive but significant relationship of available Zn with organic carbon might
be due to formation of immobile complex of available zinc and dessicated
organic matter of higher molecular weight compounds like lignins
(Hodgson,1963) or attributed to its chelating effect of organic compounds
(Chinchmalatpure et al.,2000). Increase in maximum water holding capacity (r
= - 0.18375) and pH (r = - 0.30068) resulted in decrease in available zinc
content in soil. Shinde (2006) also observed negative but significant correlation
of pH with available zinc content for lateritic soil of Konkan.

Available nitrogen (r = 0.36915) and exchangeable calcium (r = 0.0067)
were found to be positively and significantly correlated with available Zn
content in soil. Shah (1992) also reported positive and significant correlation
between exchangeable calcium and available Zn while Dongre (1997) also
showed positive and significant relationship of available zinc with nitrogen for

lateritic soils.



Other remaining properties like bulk density, particle density, EC,
available P,0s, available K,O and exchangeable Mg®* did not exhibit any

statistical correlationship with the available Zn content.

4.4.4 Available copper:

Available copper was found to increase significantly with sand content
in the soil (r = 0.45573) while clay content (r = - 0.38993) had negative but
significant correlation with Available Cu. Salvi (1988) also observed negative
and significant relationship of copper content with clay for lateritic soils.

From table 4.25 it was observed available copper content had a negative
but significant correlation with pH (r = - 0.17814). Similar findings were also
reported by Mahajan (2001) for lateritic soils of Konkan, Gupta et al., (2000)
for soils Madhya Pradesh, Saha et al., (1996) for soils of Orisa (r = - 0.19).

Available nitrogen (r = 0.43598) and exchangeable calcium (r =
0.42045) correlate positively and significantly with available Cu content in soil.
These findings are in conformity with Shinde (2006) and Suryavanshi (2010).

Further data on correlation studies did not show any statistical
relationship of available Cu with remaining properties viz, silt content, bulk
density, particle density, maximum water holding capacity, pH, organic carbon,
available nitrogen, available phosphorous, available potassium and

exchangeable Mg*".



Chapter V

SUMMARY AND CONCLUSION

The present investigation was undertaken to study micronutrient status
and its relationship with soil properties in mango orchards of Ratnagiri district
(Konkan region, M.S.). An attempt was also made to find out co-relation or
inter-relationship amongst some of the important physico-chemical properties
and available DTPA- extractable micronutrients (Fe, Mn, Zn, Cu) in soils of
mango orchard of Ratnagiri district.

An effort had been also made to study the influence of soil depth on
distribution of various physico-chemical properties and available micronutrients
in soil of mango orchards of Ratnagiri district.

For the present investigation in all five locations encompassing Ratnagiri
district were selected from different tahsils namely Dapoli (Dapoli), Dapoli
(Wakawali), Khed (Avashi), Ratnagiri (Shirgaon) and Lanja (Lanja). All the
locations selected for present investigation are the research stations or
agricultural centers of Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth,
Dapoli. At each location two mango orchards were selected. Surface soil
samples (0 to 15 cm) were collected from approximately centre of four mango
trees. From each of the mentioned mango orchards ten surface samples (0 to 15
cm) and one profile sample (0 to 15, 15 to 30, 30 to 45 and 45 to 60 cm) were
collected by following standard procedure of soil sample collection. Thus, in all
100 surface soil samples and 40 profile samples were collected. All the soil
samples were collected in the month of April, 2011. The results obtained from

present investigation are briefly summarised below.

Micronutrient status of mango orchards of Ratnagiri district:



1) Available Fe content of surface soil samples of all tahsils varied from
30.65 to 51.30 with a mean value of 40.62 mg kg™. In profile samples the
available Fe showed a range of 28.61 to 50.14 with an average value of 37.77
mg kg™. The Fe content showed declined trend with increase in depth for all
the mango orchards with exceptions of Dapoli (1), Ratnagiri (I) and Lanja (1)
locations. In general, all the soil samples were found to be adequate in available
Fe content. However, at Dapoli (I and Il) and Dapoli (111 and 1V) location the
available Fe content was found to be higher for surface and profile samples,
respectively while it was at lower Lanja (I and 1) mango orchard for surface as
well as profile samples than all other locations.

2) The available Mn of surface soil samples ranged between 41.34 and
60.89 with a mean value of 52.76 mg kg™ of all locations while in case of
profile soil samples the available manganese of all tahsils varied from 31.12 to
60.53 with an average value of 48.88 mg kg™. In general, almost in all the
mango orchards available Mn showed a decreasing trend with soil depth with
exceptions of Lanja (1), Ratnagiri (1) and Dapoli (111). All the mango orchards
showed sufficient amount of available Mn content. The available Mn content
was found to be maximum at Lanja (I and Il) for both surface as well as profile
samples and found to be minimum at Khed (I and I1) and Dapoli (111 and 1V) for
surface and profile samples, respectively than all other locations.

3) The available Zn content of all tahsils had a variation between 0.41 and
3.60 with an average value of 1.50 mg kg™ and 0.14 to 2.54 with a mean value
of 1.22 mg kg™ for surface and profile samples, respectively. At all the profiles
available Zn showed a decreasing trend with soil depth with exceptions of Lanja
(1), Ratnagiri (I1) and Khed (II). Further, from data it was observed that most of
the soil samples of mango orchards had sufficient amount of available zinc.
However, few soil samples at Dapoli (I and II) and (111 and 1) mango orchards
were found to be deficient in available zinc content. The available Zn content
was lower at Dapoli (111 and 1V) and Dapoli (I and II) for surface and profile



samples, respectively whereas it was maximum at Ranagiri (I and I1) for both
surface and profile samples as compared to other mango orchards.

4) The available Cu of surface soil samples varied from 0.95 to 4.67 with a
mean value of 2.21 mg kg™ and for profile soil samples the available copper
had a range of 0.70 to 3.89 with an average value of 1.96 mg kg™ of all mango
orchards. In general, available copper content showed a decreasing trend with
soil depth in profile samples with exceptions of Dapoli (I) and Lanja (1)
locations. Available Cu in most of the soil samples of mango orchards was
found to be adequate with exception of only one soil sample at Dapoli (111 and
IV) while Ratnagiri (I and 1) location was found to be higher and Dapoli (I
and IV) was found to be lower in available Cu content for both surface and
profile samples than all other locations.

Macronutrient status of mango orchards of Ratnagiri district:

1) Available nitrogen of surface samples of all locations varied from 322.67
to 568.34 with an average value of 465.83 kg ha™ while in profile samples the
available nitrogen showed a variation between 300.12 and 555.66 with a mean
value of 407.52 kg ha™. The available nitrogen in general showed a decreasing
trend with depth in majority of soil profiles with exceptions of Dapoli (11), Khed
(1) and Lanja (1). In general, all the surface and profile samples were in
‘medium to high’ class indicated presence of adequate amount of available
nitrogen in all the mango orchards. However, At Ratnagiri (I and 1) and Lanja
(I and 1) the available nitrogen content was maximum for surface and profile
samples, respectively. However, it was observed lowest at Dapoli (I and 1) and
Dapoli (111 and 1V) for surface and profile samples, respectively.

2) The available phosphorus of all tahsils showed a variation between 3.19
and 6.42 with an average value of 4.80 kg ha™ and 3.00 to 6.00 with a mean
value of 4.38 kg ha™ for surface and profile samples, respectively. Distribution
of available phosphorus content showed a declined trend with soil depth at
Dapoli (I11) and (1V), Khed (Il), Ratnagiri (1) and Lanja (I1). All the surface



and profile soil samples were categorised into ‘very low’ class indicted very low
status of available phosphorous in all the mango orchards. In general, at
Ratnagiri (I and I1) location the available phosphorous was lowest while highest
at Lanja (I and Il) for surface as well as profile samples than all other mango
orchards.

3) For all mango orchards available potassium ranged from 200.66 to 311.87
with a mean value 249.86 kg ha™. In case of profile samples the available
potassium of all tahsils varied between 205.76 and 314.81 with an average value
of 274.33 kg ha™. For all the locations available potassium had no specific trend
with soil depth while it showed an increasing trend at Lanja (I), Ratnagiri (1),
Dapoli (IV) and Dapoli (I) locations. In general, all the surface and profile
samples were categorised into ‘moderately high to very high’ class indicated
adequate amount of potassium content in all mango orchards. For Lanja (I and
I1) the available potassium content was found to be maximum while minimum
at Ratnagiri (I and 1) location for both surface and profile samples as compared
to other locations.

4) Exchangeable calcium of all locations showed a variation from 1.21 to
2.88 with an average value of 1.95 cmol (p*) kg™ and 1.03 to 2.67 with a mean
value of 1.71cmol (p*) kg™ for surface and profile samples, respectively. At
Lanja (I), Ratnagiri (I) and (1), Khed (1), Dapoli (I) and (IV) locations
exchangeable Ca** did not show any definite trend with soil depth. However, at
Lanja (I1), Khed (1), Dapoli (111) and (I1) exchangeable calcium had a declining
trend with soil depth. In general, all the surface and profile samples were
categorised under ‘low’ class indicated poor status of exchangeable Ca** in all
the mango orchards. Dapoli (I and Il) location showed lowest values of
exchangeable Mg?* for surface and profile samples. However, Lanja (I and 11)
mango orchard showed maximum exchangeable Mg?* content for both surface

and profile samples than all other locations.



5) Exchangeable Mg** of surface samples of all tahsils had a range of 0.48
to 1.60 with an average value of 1.08 cmol (p*) kg™ while in case of profie soil
samples the exchangeable magnesium varied from 0.63 to 1.43 with a mean
value of 1.02 cmol (p*) kg™. At all the locations exchangeable Mg®* showed a
decreasing trend with soil depth. All the surface and profile samples were
categorised under ‘low’ class indicated poor status of exchangeable Mg®* in
mango orchards. In general, Dapoli (I and I1) and Dapoli (I11 and IV) location
showed lowest values of exchangeable Mg?* for surface and profile samples,
respectively. However, Lanja (I and Il) mango orchard was observed as highest
in case of exchangeable Mg for both surface and profile samples than all other
locations.

Physical properties of mango orchards of Ratnagiri district:

1) The sand, silt and clay content of all tahsils of surface samples ranged
from 35.16 to 66.90 with a mean value of 52.23 per cent, 10.12 to 23.76 with an
average value of 17.24 per cent and 16.83 to 44.40 with a mean of 30.71 per
cent, respectively. ‘Sandy clay loam’ textural class was dominant for surface
samples. In case of profile samples, the dominant textural class for all tahsils
was ‘sandy clay’ with exception of Khed (I), Ratnagiri (I) and (I) mango
orchards. The per cent sand varied between 38.90 and 56.60 with a mean value
of 47.36, the silt content showed a variation from 10.50 to 28.24 with an
average value of 15.97 per cent while clay content ranged from 22.62 to 47.85
with a mean value of 36.68 per cent. . In general, for all the profiles the sand
content showed a decreasing trend with soil depth with exception of Dapoli
(111), Khed (1), Ratnagiri (1) and Lanja (I) locations. Silt content did not show
definite trend in its distribution with soil depth in all the mango orchards while
with an exception of Dapoli (1), where a decreasing trend of silt content was
observed. Increasing trend of clay content with soil depth was seen for all
tahsils, while Lanja (1), Ratnagiri (I1) and Khed (I1) were found as exception for
these findings. Per cent sand and silt content was found to be highest at



Ratnagiri

(I and I1) mango orchard for surface and profile samples while clay content was
observed as highest at (Khed I and I1) for surface samples and at Lanja (I and 1)
it was maximum for profile samples than all other mango orchards. For surface
as well as profile samples lowest sand, silt and clay content was observed at
Dapoli (111 and 1V), Lanja (I and IlI) and Ratnagiri (I and II) locations,
respectively as compared to other locations.

2) The bulk density of surface soil samples of all tahsils varied from 1.11 to
1.38 with an average value of 1.25 Mg m™. In case of profile samples the bulk
density of all locations showed variation between 1.10 and 1.36 with a mean
value of 1.23 Mg m™. At all profiles bulk density did not show any definite
trend with exception of Dapoli (IVV) mango orchard. At Dapoli (IV) increasing
trend of bulk density was observed. In general, all the mango orchards showed
no much variation in case of bulk density for surface samples, however in case
of profile samples the bulk density was observed maximum in Dapoli (I and 1)
location and minimum at Dapoli (1l and IV) location than all other mango
orchards.

3) Particle density of all mango orchards had a range of 2.16 to 2.67 with a
mean value of 2.37 Mg m™ and 2.18 to 2.63 with an average value of 2.39 Mg
m™ for surface and profile soil samples, respectively. All the profiles did not
show any definite trend with soil depth with exception of Ratnagiri (I1) location.
However, at Ratnagiri (I1) an increasing trend of particle density with soil depth
was seen. In general, at Khed (I and I1) the particle density was observed as
highest for surface and profile samples however, particle density was lowest at
Dapoli (I and Il) for surface samples and at Dapoli (Il and 1V) it was found to
be lowest for profile samples as compared to all other locations.

4) Maximum water holding capacity of surface soil samples was in a range
of 47.68 to 69.43 with an average value of 58.29 per cent and in profile samples
it showed a variation from 48.67 to 69.88 with a mean value of 61.36 per cent



for all tahsils. In all the soil profiles maximum water holding capacity had an
increasing trend with soil depth with exceptions of Khed (II), Lanja (Il) and
Ratnagiri (1) mango orchards. In general, all the surface and profile soil
samples were categorized into “medium to high’ class indicted good maximum
water holding capacity of mango orchards. In general, at Khed (I and I1) mango
orchard the maximum water holding capacity was lowest in surface samples
while at Ratnagiri (I and 1) it was lowest for profile samples however, at Lanja
(I and I1) maximum water holding capacity was found to be highest for both
surface and profile samples than all other locations.

Chemical properties of mango orchards of Ratnagiri district:

1) The pH of surface samples had a range of 4.10 to 5.46 with an average
value of 4.72 while in case of profile samples it varied from 4.23 to 5.87 with a
mean value of 5.12 for all tahsils. Tha data further revealed that pH showed an
increasing trend with soil depth at all tahsils while Khed (I), Lanja (I) and
Ratnagiri (1) locations were found as exceptions for these findings. In general,
all the surface and profile samples were ‘moderately to strongly acidic’ in
reaction indicated acidic nature of soils of mango orchards. At Lanja (I and II)
the pH was observed as minimum for surface samples and at Ratnagiri (I and I1)
minimum for profile samples however, at Dapoli (Il and 1V) the pH was found
to be maximum for surface samples and at Khed (I and 11) maximum for profile
samples as compared to all tahsils.

2) Electrical conductivity of all locations had a variation from 0.027 to
0.098 with a mean value of 0.052 dS m™ and 0.023 to 0.078 with an average
value of 0.051 dS m™ for surface and profile samples, respectively. Electrical
conductivity showed no definite trend with soil depth at all mango orchards
with exceptions of Dapoli (IV) and Khed (I1) locations. In general, all the
surface and profile samples were found under ‘normal’ class of electrical
conductivity indicated that all the mango orchards had low salt concentration.
Khed (I and II) location showed minimum values of electrical conductivity



while Dapoli (I and 1) had maximum values of electrical conductivity for both
surface and profile samples than all other locations.

3) The organic carbon content of surface samples of all tahsils showed a
variation between 11.02 and 18.18 with an average value of 15.00 g kg™ while
in case of profile samples of all tahsils the organic carbon content had a rage of
05.96 to 17.76 with a mean value of 12.66 g kg™. The data further showed that
all mango orchards had a decreasing trend of organic carbon with depth of soil
with exceptions of Dapoli (IV), Khed (I1) Ratnagiri (1) and Lanja (I) locations.
In general, all the samples (surface and profile) were categorised as “Very high”
indicated presence of sufficient amount of organic carbon content in the soils of
mango orchards. In general, at Dapoli (I and II) the organic carbon content was
found to be minimum while it was maximum at Dapoli (Il and IV) for surface

as well as profile samples as compared to all locations.

Correlation or interrelationship of available micronutrients
with soil properties.

1) Available Fe was found to be positively and significantly correlated with
sand content (r = 0.1909"), organic carbon (r = 0.39211"), available nitrogen
(r = 0.25712") and available phosphorous (r = 0.0065") while it showed negative
and significant relationship with clay content (r = - 0.0018), maximum water
holding capacity (r = - 0.29758"), pH (r = - 0.20724") and available potassium
(r=-0.28627).

2) The available Fe exhibited positive and significant correlation with sand
content (r = 0.0012"), organic carbon (r = 0.31064°), available nitrogen,
available phosphorous (r= 0.22904") and exchangeable calcium (r = 0.359899"),
whereas, negative but significant relationship with clay content (r = - .26659),
maximum water holding capacity (r = - 0.21659") and pH (r = - 0.37774").

3) Available Zn had shown positive and significant relationship with sand
content (r = 0.32829°), silt content (r = 0.0048"), available nitrogen



(r = 0.36915) and exchangeable calcium (r = 0.2282). However, it showed
negative and significant correlation with clay content (r = - 0.41563),
maximum water holding capacity (r = 0.39211") and pH (r = - 0.30068").

4) Available Cu showed positive and significant correlation with sand
content (r = 0.45573"), available nitrogen (r = 0.43598") and exchangeable
calcium (r = 0.42045") while negative but significant relationship with clay
content (r = - 0.38993") and pH (r = - 0.17814").

Conclusion:

From the data it could be concluded that the physico-chemical properties of
soils of mango orchards characteristically represented typical lateritic soils in
the “Very High Rainfall Laterite’ (VRL) zone in the Konkan region.

In general, the status of DTPA extractable (Fe, Mn, Zn and Cu)
micronutrients found to be adequate in all the mango orchards selected for the
present investigation. However, 2% and 17% samples from Dapoli (Dapoli) and
Dapoli (Wakawali) locations were respectively found to be deficient in
available Cu and Zn content. From, the correlation studies it was observed that
the availability of micronutrients in soil get influenced by mechanical
composition, maximum water holding capacity, pH, EC, organic carbon,
available nitrogen, available phosphorous, available potassium and
exchangeable calcium. Considering the findings, in future, balanced fertilizer
application through integrated nutrient management should be followed to
sustain fertility status especially in relation to phosphorous (P,Os), calcium
(Ca™), magnesium (Mg?"), zinc (Zn) and copper (Cu).
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Fig. 4.13 : Variation in physico-chemical properties (mechanical composition) of soils from mango

orchards.
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Fig. 4.14 (a) : Influence of soil depth on physico-chemical properties (mechanical composition) of soils
from mango orchards.
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Fig. 4.14(b) : Influence of soil depth on physico-chemical properties (mechanical composition) of soils

from mango orchards.
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Fig. 4.15 : Variation in physico-chemical properties (B.D. and P.D.) of soils from mango orchards.
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Fig. 4.16(a) : Influence of soil depth on physico-chemical (B.D. and P.D.) of soils from mango orchards.
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Fig. 4.16(b) : Influence of soil depth on physico-chemical properties (B.D. and P.D.) of soils from mango
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Fig. 4.17 : Variation in physico-chemical properties (M.W.H.C., pH, E.C., O.C.) of soils from mango

orchards.
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Fig. 4.18 : Influence of soil depth on physico-chemical properties (M.W.H.C.) of soils from mango

orchards.
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Fig. 4.19 : Influence of soil depth on physico-chemical properties (pH) of soils from mango orchards.
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Fig. 4.20 : Influence of soil depth on physico-chemical properties (E.C.) of soils from mango orchards.
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Fig. 4.21 : Influence of soil depth on physico-chemical properties ( O.C.) of soils from mango orchards.
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Fig. 4.6 : Variation in available macronutrient status (N, P,Os, K,0) of soils from mango orchards.
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Fig. 4.10 : Variation in available macronutrient status(Exch. Ca®*and Exch. Mg?") of soils from mango
orchards.
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Fig. 4.7 : Influence of soil depth on available macronutrient (N) status of soils from mango orchards.
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Fig. 4.8 : Influence of soil depth on available macronutrient (P,Os) status of soils from mango orchards.
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Fig. 4.9 : Influence of soil depth on available macronutrient (K,O) status of soils from mango orchards.
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Fig. 4.11 : Influence of available macronutrient (Exchangeable Ca®") status of soils from mango orchards.
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Fig. 4.1 : Variation in available micronutrient (Fe, Mn, Zn, Cu) status of soils of mango orchards



Available Fe
45
o 40
-
g 35
30
Q \ Q N \
S o\‘\\ o‘\\\ & & & é;\\\ & (\Q\\
Q’b Q‘bQ QQ;.Q er s \g‘\ ’b(\’b \'({b \:b \,’b
€ &
Soil depth (0 to 15 cm)
Available Mn
60
b
= 50
£
40
NN QD NN N NN
S &S S RN
2 Q Y%
Soil depth in cm (0 to 15)
. Available Zn
B2
-
a0
0
3 QNN NN
\\ \\ \\\\ \\\ Q;b S \t\\ O '\"b D
L L O L NI VN> S P U N
SARVCAIPRUI AR Q:S@ ,55@ NN
Soil depth (0 to 15 cm)
Available Cu
4 =
t 3 T
on
- 4
- 2
£
1 -
0
QN QN N NN NN
@Qo\‘ o Q\\\ Q&\\ & {5@6 N S & <8
) Q N o,
Soil depth (0to 15cm)

Fig. 4.2 : Influence of soil depth on available micronutrient (Fe) status of soils from mango orchards.
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Fig. 4.3 : Influence of soil depth on available micronutrient (Mn) status of soils of mango orchards.
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Fig. 4.4 : Influence of soil depth on available micronutrient (Zn) status of soils of mango orchards.
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Fig. 4.5 : Influence of soil depth on available micronutrient (Cu) status of soils of mango orchards.




Dapoli(l and Il)

Dapoli (lll and 1V)

27 1.5 7
1.5 9
) < 1A
o, <
a0 Y
= ) E o5 4 :
0.5 7 M Dapoli | H Dapolilll
== __ = __ = Dapolill o - m DapolilV
1 2 3 4 a £ 2 3 4
Soil depth Sail depth
(1-0to 15, 2- 15 to 30, {(1-0to 15, 2-15to 30,
3-30to 45,4-45 to 60 cm) 3-3010 45,4-45t0 60 cm)
Khed (I and II) Ratnagiri(l and Il)
4 4
2 2
an an
£ £

H Khed |
m Khed Il

1 2 3 4

Soil depth
(1-0to 15,2-15to 30,
3-30to 45, 4- 45 to 60 cm)

W Ratnagiril

W Ratnagirill

1 2 3 4

Soil depth
(1-0 to 15, 2- 15 to 30,
3-30to 45,4-45to 60 cm)

1 2

Soil depth
{(1-0to 15,2-1510 30,
3-30to0 45,4-45t0o 60 cm)

Lanja(land Il)

3 -
< 2 A
-
£
1 -
M Lanjal
W Lanjall

O.m’—/

4




