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The Priyadarshini Jurala Project (PJP) is a multipurpose project across the river Krishna, located 18 km downstream
of Telangana - Karnataka border (16020’15”E and 77042°15” N) on Krishna River in Telangana state falling in
the Southern Plateau and Hill Agro-climatic region of India. Despite the importance of the irrigated area of the
project, meager data is available on physico chemical properties and nutrient status PJP command area soils.
To assess the soil physical and nutrient status of PJP command area, an investigation on soil fertility with respect
to soil texture, pH, Texture, N, P,0,, and K,0 was conducted by using standard procedures. The texture of soils
of Jurala command area varied from sandy loam to sandy clay loam. The mean pH values for kharif ranged from
4.81 to 8.14 and 4.96 to 8.12 with an average value of 6.45 and 6.80, respectively under PJP right and left main
canal command area. The EC of the surface soil samples (0-30cm) indicated that the soils of Jurala command area
are non saline. The mean value of available nitrogen was 184 kg N ha' in the PJP right main canal and 201 kg N
ha! in the PJP left main canal. The available nitrogen is low (< 280 kg N ha™!) in all soil samples. Out of the total
samples collected in PJP right main canal, all the samples were high in available phosphorus whereas in the PJP
left main canal 28, 25 and 47 per cent were low, medium and high in available phosphorus. In case of K 0, 75,
23 and 2 per cent and 75, 19 and 6 per cent of the samples were low, medium and high in available potassium in
PJP right and left main canal. For paddy crop under PJP command area, application of nitrogen and potassium
is essential and the level phosphorus need to be reduced.

TEXTURE, PH, CEC, AVAILABLE NITROGEN, AVAILABLE PHOSPHORUS, AVAILABLE POTASSIUM.

(Reddy and Govardhan, 2012). Success of any production
system is dependent on proper management of the

The varied geological, physiographic and vegetation
characteristics resulted in the development of soil types
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physical and chemical properties of soils and the changes
affect the availability of nutrients to crops by influencing
the physical and chemical environment of the soil.
The knowledge of the soils in respect to their characteristics
and classification is important for optimizing land and
input use for getting higher production from unit area.
Periodical assessment of soil physical and chemical
properties is an important aspect as it determines the
manner in which it is being used for crop production.
After provision of water from year through PJP project,
the farmers are cultivating rice crop with soil manipulation
and application of fertilizers which may alter the nutrient



status and reaction of soil. The agricultural management
impacts will vary the soil nutrients depending on
climatic conditions (Ninijamerina, et al., 2017) and
may also leads to changes in the properties of the soil
(Qihua et al 2018).

The Priyadarshini Jurala Project is a multipurpose project
across the river Krishna, located 18 km downstream of
Telangana - Karnataka border (16020’15”E and 77042’15”
N) on Krishna River in earst while Mahabubnagar district
in Telangana state falling in the Southern Plateau and
Hill Agro-climatic region of India. The Jurala irrigation
project was mainly designed for growing ID crops in
an area of 14262.8 ha under RMC and 32474.9 ha
under LMC, (culturable command area of 41,360 ha)
but farmers are growing paddy to a large extent in the
command area. Periodical assessment of soil data base
is limited for PJP irrigation command area. The present
study deals with the assessment of soil pH, CEC, N, P,0,
and K,0 and soil texture of the command area of PJP
project of Telangana in peninsular India as they help
in soil fertility and productivity and in recommending
proper nutrient application for higher yields without soil
nutrient imbalances, which is required for judicious and
scientific management of soil resources.

Study area: The Priyadarshini Jurala Project is a
multipurpose project across the river Krishna, near
Revulapally village in Mahabubnagar district in
Telangana falling in the Southern Plateau and Hill
Agro-climatic region of India. It lies roughly between
16°-17° North Latitude and 77°-79° East Longitude.
Mahabubnagar district is bounded by Karnataka state
(West), Nalgonda district (East), Ranga Reddy district
(North), and Kurnool district (South). The selected canals
and distributaries at different locations and their salient
features are presented below (Table 1).

Collection of soil samples: Initially preliminary survey of
the command area was conducted by moving through the
right (50 km) and left (100 km) main canals. This process
helped to know the number of working distributaries,
their length and ayacut under cultivation under each
distributary. Using the preliminary information, 64
number of representative soil samples were collected
under different distributaries with GPS location point
during 2009 and 2010. The samples collected from the
distributary numbers are D4, 5L, D34 under Right main
canal (RMC) and D5, Ramanpadu left canal, D23 under
Left main canal (LMC) (Table 1).

Table 1. Salient features of the distributaries selected for soil analysis under PJP right and Left main canal

Distributory Irrigation | Length of Offtaking Localized
No Potential | Canal (Km) Chainage (Km)| Ayacut (ac) Villages Benefited Mandal
(Ha)
Right Main canal
D4b 103.4 0.900 6.100 213 Rekulapally Gadwal
5L 414.2 4.040 17.760 531 Chenugonipally, Gadwal
Venkampeta
D.34 3621.83 11.300 38.450 7549.3 Sasanool, Beerapuram, Itikyala
Kondair, Karupakula,
Putandoddi, Munagala
Left Main canal
D-5 94.62 1.100 10.950 254.1 Jurala, Atmakur Atmakur
RLMC 1618.74 40.000 35.000 4000 Ajjakollu, Apparala, Kothakota,
Ramakrishnapuram, Pebbair
Pampuram, Shakapuram,
Ramapuram, Pebbair
and Ragapur
D-23 1576.25 6.800 57.175 4112 Govardhanagiri, Veepanga
Ayyawaripally, ndla
Gumma dam,
Thippaipalli

The Physical and physico chemical properties of soil
samples were analyzed for particle size analysis by
Bouyoucos hydrometer method. The sand (2-0.05mm),
silt (0.05-0.02mm) and clay (<0.02mm) fractions were
calculated using hydrometer readings (Piper et al.,
1966). The pH of soil was analyzed in 1:2.5 soil water
suspension by using digital pH meter (Elico LI612 pH
analyser) (Jackson, 1967) and the electrical conductivity
was determined in the supernatant solution of 1: 2.5 soil

water suspension as given by Jackson (1973) by using
digital conductivity meter (Systronics Conductivity. —
TDS meter 308pc).

The Chemical properties, available nitrogen were
estimated by alkaline KMnO, method where organic
matter in the soil is oxidized with hot alkaline KMnO,
solution. The ammonia (NH3) evolved during the
oxidation is distilled and trapped in boric acid mixed
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indicator solution. The amount of NH3 trapped is
estimated by titration with standard acid (Subbaiah and
Asija, 1956) using Kelplus supra Lx, Pelicon equipment.
The available phosphorus was extracted by employing
Olsen’s reagent (Olsen et al., 1954) and determined by
Murphy and Riley method using ascorbic acid as reducing
agent using spectrophotometer (Electronic corporation
of India Ltd. V 5704). The available potassium was
extracted with neutral normal ammonium acetate and
was determined using Flame Photometer (Elico CL361)
(Jackson, 1973).

RESULTS AND DISCUSSION

Success of any crop production is dependent on proper
management of the physical and chemical properties

Neelima et al.,

of soils and those changes affect the availability of
nutrients to crops. The texture of Jurala command area
soils varied from sandy loam to sandy clay loam. The
clay content ranged from 14 to 36 and 12 to 34 per cent,
silt content ranged from 1 to 14 and 2 to 18 per cent and
sand content ranged from 52 to 80 and 50 to 85 per cent
in PJP right and left main canal respectively. The mean
pH values for kharif 2009 and 2010 ranged from 4.81 to
8.14 and 4.96 to 8.12 with an average value of 6.45 and
6.80 under PJP right and left main canal command area.
Out of the total samples collected, 46 and 25 per cent
were moderately acidic (pH < 6.1) in nature, 50 and 65
per cent of the samples were slightly acidic to alkaline
(pH = 6.1 to 7.8 ) and remaining samples were moderately
alkaline (Table 2) in right and left main canal of Jurala
command area (Table 2).

Table 2. Soil Physical and chemical properties of PriyadarshiniJurala Project right and left main canal

pH EC
(29.2°C) (33.3°0) N
2009 | 2010 2009 | 2010 2009 2010
Right main canal
Head Reach
Range 7.75-7.73- | 0.392-0.296- 213.2- 188.16-
4.74 | 4.88 0.103 | 0.078 163.1 150.53
Mean 6.00 | 5.96 0.25 0.19 334. 320.
49 57
Mid Reach
Range 7.05-| 7- 0.582-| 0.541- 225.8- 213.25-
5.31 | 5.16 0.127 | 0.138 175.6 163.07
Mean 6.283| 6.05 | 0.2303| 0.256 194.44 188.
159
Tail Reach
Range 8.41-7.87- | 0.655-|0.687- 213.2- 188.16-
5.86 | 4.83 0.136 | 0.104 175.6 150.53
Mean 6.871 |6.816 0.261 [0.2981 193.17 164.328
Left main canal
Head Reach
Range 7.86-6.96- 1.09- | 0.655- 280.5- 225.79-
4.56 | 4.37 0.205 | 0.128 213.2  137.98
Mean 6.371 |5.857 | 0.4835/0.2687 233.77 189.414
Middle Reach
Range 8.2- |7.64- 2.26- | 1.09- 213.2- 188.16-
6.15 | 6.48 0.178 | 0.195 112.9 163.07
Mean 7.49 | 6.91 0.74 0.65 191.29 174.05
Tail Reach
Range 8.84-|8.22- 1.14- 1 0.699- 263.4- 225.79
5.71 | 5.32 0.183 | 0.156 150.5 -163.07
Mean 7.44 | 6.56 0.52 0.36 217.42 189.55

In the head reach distributaries of right (D4) and left
(D5) main canal, 88 and 70 per cent of the samples
were acidic in reaction (< 6.5) and the percentage of
samples showing acidity decreased towards the tail reach
(Fig 1). The soils of the command area changed from
acidic to neutral in nature from head reach to tail reach
in the command area.

P,05 K,0 Texture
2009 | 2010 | 2009 | 2010 % % 0% Sand
Clay | Silt

294.2-1299.6-1126.3- | 142.5- | 28-14 | 12-4 80-61
100.7 | 146.2 47 87.4

190. 212. 77. 116. 22.5 | 8.25 69.25
21 825 775 6125
226.5-| 241- | 151.9-|182.8- | 28-16 | 14-1 80-58
100.7 | 98.7 63.2 99.5
165.91/153.06| 86.97 | 139.51 | 23.4 8.8 67.8
258.7-1272.3-1306.4- | 450. | 36-20 | 14-6 73-52
65.7 56.9 56.4 2-86
150.16/161.48/139.63 | 203.19 | 26.8 9.4 63.6
130. | 92.8- | 173.4- | 506.7- | 34-12 | 18-2 82-58
4-0 38.5 59.1 122.3
50.57 | 71.75 |105.64 1 206.98 | 23.8 7.9 68.2
272. | 288- 1392.4-|235.2-| 32-14 | 11-3 78-57
3-0 34.1 67.2 103.5
156.40/169.80/170.85 | 151.54 | 22.88 | 7.63 69.38
251. 221. | 258- |264.8- | 34-12 | 18-2 85-50
4-0 5-0 56.4 103.5
59.47 | 75.52 | 114.84 | 158.46 | 22.22 | 8.78 69.00

The pH value of a soil is influenced by the kinds of parent
materials from which the soil was formed. Soils developed
from basic rocks generally have higher pH values than
those formed from acid rocks. Rainfall also affects soil
pH. In the present study head reach distributaries are
located in Gadwal and Atmakur mandals which received
more rainfall than the other distributories. Water passing
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through the soil leaches basic nutrients such as calcium
and magnesium from the soil. They are replaced by acidic
elements such as aluminum and iron. For this reason,
soils formed under high rainfall conditions are more
acidic than those formed under arid (dry) conditions.
Some soils are acidic by nature and in other cases low
pH is the result of prolonged and intensive fertilization
and irrigation (http://www.savvygardener.com).

The EC of the surface soil samples (0-30 c¢m) indicated
that the soils of Jurala command area are non saline.
The EC ranged from 0.103 to 2.26 and 0.078 to 1.090
dS m™ with a mean of 0.423 and 0.335 dS m™ during
kharif 2009 and 2010 respectively (Table 2). This was
because of heavy rainfall during kharif 2010 which led
to leaching of bases from the soil surface suggesting
that the accumulation of low amount of soluble salts
results in low EC. Rajeswar et al., (2009) measured that
EC values for Agriculture Research Station, Garikapadu,
Andhra Pradesh soils varied from 0.10 to 0.32 dS m™!
due to loss of bases (Sidhu et al., 1994) attributing to
heavy rain fall.

The available nitrogen during kharif 2009 and 2010
ranged from 163 to 225 and 150 to 213.3 kg N ha™! with
a mean value of 193 and 177 kg N ha' in the PJP right
main canal and it ranged from 113 to 280 and 138 to 225
N ha-1 with a mean value of 216 and 186 kg N ha™! in the
PJP left main canal respectively. The available nitrogen
is low (< 280 kg N ha™') in all soil samples.In semi arid
climatic condition, the available N status is commonly
low and the soils are mostly coarse textured. Further,
the organic matter addition to paddy soils is limited
in the command area. The available nitrogen status of
the study area low in all the samples as nitrogen being
mobile in nature, the residual/ available N becomes poor
in soils due to its losses through various mechanisms
(Kumar, et al. 2014). Similar results were also reported by
Yeledhalli et al. (2008) in sandy loam soils of Karnataka
and Vasu et al. (2016) reported low available nitrogen
in cotton growing soils of Mahabubnagar district,
Sreeramsagar project and NSP left canal command
area of Andhra Pradesh (Bhaskar Rao et al., 2002 and
Rajeswar et al., 2009).

Table 3. Percent samples under particular pH range in PJP right and
left main canal during kharif 2009 and 2010.

pH range

2009 | 2010
Moderately acidic |39.3 | 35.7
(< 6.1)
Slightly acidic 3.6 21.4
(6.1 to 6.5)
Neutral (6.6 to 7.3)| 50.0 | 25.0
Slightly alkaline 3.6 143
(7.4 to 7.8)
Moderately 3.6 3.6

alkaline (7.9 to 8.4)

Figure 1: Percent of samples in a particular pH range in
selected distributaries of PJP right and left main canal
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The available phosphorus during kharif 2009 and 2010
ranged from 65 to 294 and 57 to 299 kg P,0, ha™' with a
mean value of 166 and 170 kg P,0, ha™' in the PJP right
main canal and it ranged from 24 to 272 and 20 to 288 kg
P205 ha-1 with a mean value of 78 and 95 kg PO, ha™
in the PJP left main canal respectively. Out of the total

Right main canal

Left main canal

Mean | 2009 | 2010 | Mean
37.5 19.4 | 30.6 | 25.0
12.5 8.3 19.4 | 139
37.5 22.2 | 333 | 27.8

89 1.1 139 125
3.6 38.9 2.8 20.8

samples collected in PJP right main canal, all the samples
were high in available phosphorus whereas in the PJP
left main canal 28, 25 and 47 per cent were low, medium
and high in available phosphorus respectively (Table 4).
High available phosphorus in most of the soil samples
under the command area was mainly due to indiscriminate
use of P containing complex fertilizers like DAP, 17-
17-17, 28-28-0 20:20:0, 19:19:19, 17:17:17, 12:32:18
or 14:28:28 by paddy growers of this region. For top
dressing also, these complex fertilizers are used.

Analysis of large number of soil samples indicated that
there is buildup of soil Phosphorus, especially in the top
few cm of soil (Arévalo-Gardini, et al. 2015).Because of
this, the response to applied phosphorus in paddy soils
of PJP was low of not observed (Neelima et al., 2013)
and also the submergence of rice field increases the
availability of phosphorus. It has been reported that the
change in soil Olsen P was positively linearly correlated
with the P budget (P < 0.01) in the 0-20 cm soil layer
(Arévalo-Gardini et al. 2015). A model of P fertilizer
recommendation rate that integrates values of the change
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in soil Olsen P in response to P budget need to be made
for efficient use of P fertilizer (Qihua Wu et al. 2018).

Available potassium varied from 47 to 392 and 56 to
470 kg K,0 ha" with a mean value of 115 and 138 kg
K,0 ha™' during kharif 2009 and 2010. The available
potassium ranged from 47 to 306 and 56 to 367 kg K,0
ha-1 with a mean value of 111 and 132 kg K,0 ha in

Neelima et al.,

the PJP right main canal and it ranged from 56 to 392
and 67 to 470 kg K0 ha™' with a mean value of 124 and
149 kg K,0 ha' in the PJP left main canal during kharif
2009 and 2010. Out of the total samples collected; 75, 23
and 2 per cent and 65, 29 and 6 per cent of the samples
were low, medium and high in available potassium in
PJP right and left main canal (Table 4).

Table 4. Percent samples showing range of available phosphorus

and potassium content in PJP right and left main canal

Available
nutrient in soil 2009
Phosphorus

(kg P,0, ha™)

Low (< 25) - -
Medium (25 to 59) | - -
High (> 59) 100
Potassium

(kg K,0 ha)

Low (< 145) 86
Medium 14
(145 to 340)

High (> 340) 0 4

64
32

Similar findings were observed by Kalyani et al. (2014)
in Ranga Reddy district of Telangana state.Adequate
(medium or high) available K in soils may be attributed
to the prevalence of potassium-rich minerals like Illite
and Feldspars (Sharma, et al., 2008). Potassium fixing
capacity of soils is an important factor based on which
K recommendations are given apart from available
K status of soils. The K fixing capacity of soils depend
on several factors like soil texture, type of clay minerals,
potassium content in soils etc (Chaitanya et al. 2017) as
these soils are sand and sandy loam in texture with low
clay content. In general almost all the soils showed low
potassium fixing capacity, generally the crop response
to K application is expected, where the soils are low in
available potassium. But, there are reports, where crop
response to K fertilization is positive even in soils high
in K status. Further, Potassium is low in soils with less
organic matter and application of potassium fertilizers to
the crop might have led to lower exchangeable potassium
in soils (Chahal et al. 1976).

CONCLUSION

The texture of soils of Priyadarshini Jurala command
area varied from sandy loam to sandy clay loam having
an average value of 6.45 and 6.80, respectively under
PJP right and left main canal command area and is non
saline. The available nitrogen is low (< 280 kg N ha™!) in
all soil samples. In PJP right main canal, all the samples
were high in available phosphorus whereas in the PJP left
main canal 28, 25 and 47 per cent were low, medium and
high in available phosphorus. The available potassium in

Right main canal
2010

100

Left main canal

Mean | 2009 | 2010 | Mean
- 42 6 28
- 14 31 25
100 44 64 47
75 78 53 65
23 17 42 29
2 6 6 6

75 per cent of the samples was low. These results suggest
that under Priyadarshini Jurala Project command, there
is need to apply Nitrogen and potassium to meet the
rice crop requirements and the level phosphorus need
to be reduced.
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