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ABSTRACT

The experiment was under taken in sodic land affected site of Regional Research Station, Daleep Nagar, Kanpur, C.S.
Azad University of Agriculture and Technology, Kanpur during 2017-2018 and 2018-19. The main objective was to find
out the best organic amendment for sodic land reclamation. The site was sodic affected, having loom texture, pH 9.43,
organic carbon 0.30%, available N 175.00 kg/ ha, available P,Os 12.00 kg/ ha and available potash 168 kg/ ha. The eight
treatments i.e., control, FYM@ 15t/ha, green manuring of dhaincha, (in situ), paddy residues recycling @ 5 t/ ha, FYM@
15 t/ ha + green manuring of dhaincha (in situ), FYM@ 15 t/ ha + green manuring of dhaincha (in situ) + paddy residues
recycling @ 5 t/ ha and gypsum @ 10 t/ ha, were tested. Addition of FYM@ 15 t/ ha + green manuring of dhaincha (in
situ) + paddy residues cycling @ 5 t/ ha responded well and reduced pH and EC (dsm™) upto 8.9 and 0.27 respectively in
comparison to base year and control. The availability of NPK contents was also increased with the af orementioned organic
amendments. The increase in N content from 175 kg/ hato 205 kg/ ha., P content from 12.00 kg/ hato 13.50 kg/ ha and K
content from 168 kg/ hato 176 kg/ ha was anal ysed.
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INTRODUCTION avertical. Phosphatic addition increased the mineralization
Salt affected soils in India have been classified into either and reduced the N losses. Rao and Pathak (1996) also
(a) alkali or sodic and (b) saline. Alkali soils have excess reported the breakdown of added Sesbania was inhibited
of carbonates and bicarbonates, high pH and ESP, poor with progressive increase in salinity. In the ECe range of
soil physical properties and low organic matter content. 16-26 dS/m breakdown was 84% of that in non-saline soil.
They are most commonly reclaimed by gypsum addition On pre-dominantly saline soils which was dominated by
and leaching with good quality water. The have been the sulphate, there was marked response to application of 3 t/
subject of intensive investigations in last four decades and ha Sesbania green manure followed by leaching (Singh,
several reviews on nutrient management in alkali (sodic) 1959). The application of 5t/ ha of Sesbania green manure
soils or soils irrigated with alkali (or sodic) where are has been effective in giving higher yield of rice in saline
available which aso have addressed integrated nutrient soils (Krishna Rao and Raja Rao, 1960). The incorporation

management (Chhbra and Abrol, 1983; Gupta and Abroal, of wheat straw and maize stovers at 7.5 t/ ha for three
1999; Swarup, 1994) and hence it is not dealt here detail. years improved soil physical properties and productivity
Saline soils on the other hand contain excess of neutral very significantly and salt content decreased gradually.

soluble salts, pH is around neutrality and plant growth is Application of 20 t/ ha of FYM to wheat irrigated with
chiefly inspired by osmotic and ionic effect. It is well saline water increased the gram yield significantly (Singh,
known that at given level of salinity, the growth and yield et a. 1981). The use of FYM aso increases the available P
of crops are depressed more when the nutrition is and K content of soil besides improvement in N status of
disturbed than when it is normal (Hassan et a, 1970). soil  (Bandyopadhyay and Bandyopadhyay, 1984).
Crop responses to fertilizers under saline and akali soil Application of organic manure aso increases the
conditions is a complex phenomenon (Bernstein et al. efficiency of phosphatic fertilizers. Therefore, this article
1974). The two most important factors are (a) the nutrient well focuses on management of sodic land with various
status of soil before fertilization and (b) the level of organic amendments.

salinity in the soil. Response is also highly dependent on

ratio among major cations, viz, Na', K*, Mg®" and Ca®*, MATERIAL AND METHODS

and the major anions especially Cl and SO,. The experiment was under taken in sodic land affected site
Application of organic materials improves biological of Regional Research Station, Daleep Nagar, Kanpur, C.S.
activity of soils in the short term (Rao and Pathak, 1996) Azad University of Agriculture and Technology, Kanpur
and in the long run improves leaching, sequesters salts and during rainy season of 2017 & 2018. The main objective
thus exerts an ameliorative action. Salinity decreased the was to find out the best organic amendment for sodic land
mineralization of N from added Sesbania and Lucerne reclamation. The soil sample was collected before the use
green manure (Singh and Rai, 1975) NaCl (0.05-0.2%) of amendment. The experimental site was sodic sail,
decreased the nitrification of FYM and groundnut cake in having loamy texture, pH 9.43, organic carbon 0.30%,
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available N 175.00 kg/ ha, available phosphate 12.00 kg/
ha and available potash 168.00 kg/ ha thus the nutrients of
experimental soil were analysed low in organic carbon,
available nitrogen medium in available phosphorus and
potassium. The pH was determined by Electrometric glass
electrode method (Piper 1950), while organic carbon was
determined by Colorimetric method (Datta, et al., 1962).
The nitrogen was analysed by Kjeldahl's method as
discussed by Piper (1950). The available phosphorus and
potassium were determined by Olsen's method (Olsen et.
al. 1954) and Flame photometric method (Singh, 1971),
respectively. The eight treatments i.e., control FYM@ 15
t/ ha, green manuring of Dhaincha (in situ), paddy residues
recycling @ 5t/ ha, FYM@ 15 t/ ha + green manuring of
dhaincha (in situ), paddy residues recycling @ 5 t/ ha +
green manuring of dhaincha (in situ), FYM@ 15 t/ ha +
green manuring of dhaincha (in situ) + paddy residues
recycling @ 5 t/ ha and gypsum @ 10 t/ ha were tested.
The FYM was applied before the on set of monsoon, while
paddy residues and gypsum added at the time of
showering. The seeding of dhaincha for green manuring
was done after on set of rains. The paddy residues in
treatment of FYM @ 15 t/ ha + green manuring dhaincha
(in situ) + paddy residues cycling @ 5 t/ ha was added at
the time of dhaincha turning in to soil for green manuring.
After completion of experiment the treatment wise soil
samples were collected and analysed and compared with
initial status of soil nutrients.

RESULT AND DISCUSSION

The average data of analysed physico-chemical properties
have been reported in Table-1 & 2 and discussed here
under appropriate heads.

Effect on pH

Addition of FYM@ 15 t/ ha + green manuring of dhaincha
(in situ) + paddy residues recycling @ 5 t/ ha was declined
pH upto 8.90 over the base year pH (9.43) and control
treatment pH (9.30). The pH value recorded under this
treatment was at par to the addition of gypsum @ 10 t/ ha
(pH 8.90) and paddy residues recycling @ 5 t/ ha + green
manuring of dhaincha (pH 9.00). The nominal reduction in
pH was aso analysed in the other tested treatments over
the control treatment and base year analysed pH value.
The considerable reduction in salinity due to addition of
organic matter supported to the reduction of pH.

Effect on EC (dsm™)

The use of FYM@ 15 t/ ha + green manuring of dhaincha
(in situ) + paddy residues recycling @ 5 t/ ha was reduced
status of EC (dsm™) upto 0.27 over the base year EC (dsm®
! _ 0.30) and control treatment EC (dsm™ — 0.30). The EC
(dsm™) analysed under this treatment was at part to the
applied gypsum @ 10 t/ ha (0.27). The nominal reduction
in EC (dsm) was also analysed in the other tested
combination treatments over the control treatment and
base year results recorded on EC (dsm™). The considerable
reduction in salinity due to addition of organic matter,
supported to the reduction of EC (dsm™).

EFFECT ON ORGANIC CARBON

The notable improvement was analysed in organic carbon
from the addition of FYM @ 15 t/ ha + green manuring of
dhaincha (in situ) + paddy residues recycling @ 5 t/ ha by
a margin of 0.08% in comparison to control. The other
treatments also displayed the improvement in organic
meatter in comparison to control except addition of gypsum
@ 10 t/ ha. Application of gypsum @ 10 t/ ha was failed
in improvement of organic carbon. The amendment of
organic matter in the reclamation of sodic soil was
responsible of improvement of organic carbon in salt
affected soil.

TABLE 1: Initial soil properties of experimental field

pH  EC(dsm®) OC (%) Available nutrients Kg ha™*
Nitrogen (N)  Phosphorus (P) Potash (K,0)
943 0.30 0.30 175.00 12.00 168.00
TABLE 2: Soil properties after treatment
Treatments pH EC (dsm™) OC (%) Available nutrients Kg ha™
Nitrogen (N)  Phosphorus (P)  Potash (K,0)

T1 9.3 0.30 0.31 175.00 12.20 168.00
T2 9.2 0.29 0.35 180.00 12.50 170.00
T3 9.2 0.29 0.35 181.00 12.68 171.00
T4 9.1 0.28 0.34 185.00 12.30 172.00
T5 9.1 0.27 0.36 196.00 12.72 171.00
T6 9.0 0.28 0.35 195.00 13.01 172.00
T7 8.9 0.27 0.39 205.00 13.50 176.00
T8 8.9 0.27 0.31 190.00 12.85 170.00

EFFECT ON AVAILABILITY OF NPK CONTENTS

Results available in Table-2 clearly indicate that addition
of 15t FYM/ ha + green manuring of dhaincha (in situ) +
Recycling of paddy residues @ 5t/ ha increased the
availability of N by 205 kg/ ha, phosphate by 13.50 kg/ ha
and potassium by 176 kg/ ha, which was highest over al
the tested treatments and also found superior over the base
year NPK content availability. The order of performance
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of treatment was FYM@ 15t/ ha +green manuring
dhaincha (in situ) + paddy residues recycling @ 5 t/ ha >
paddy residues recycling @ 5 t/ha + green manuring
dhaincha (in situ) > FYM @ 15t/ ha + green manuring
dhaincha (in situ) > FYM @ 5 t/ ha> gypsum @ 10 t/ ha>
control. The regular application of FYM, green manuring
and plant residues in to saline soils increases the nutrients
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availability in soil (Bandyopadhyay and Bandyopadhyay,
1984).

CONCLUSION

The farm house holds having sodic land may be advocated
for addition of FYM @ 15t/ ha + green manuring dhaincha
(in situ) + paddy residues recycling @ 5t/ ha to the
reclamation of their holdings.

REFERENCES

Bandyopadhyay, B.K. and Bandypadhay A.K. (1984)
Effect of application of farm yard manure on soil
properties and yield of crops in coastal sdline soil. J.
Indian Soc. Coastal Agric. Res. 2 : 63-70.

Bernstein, L. Francais, E. & Clark, R.A. (1974) Interactive
effect of salanity and fertility on yield of grains and
vegetables. Agron. J. 66 : 412-421.

Chhabra, R. and Abrol, I.P. (1983) Principal governing
fertilization in salt affected soil. Festil Industries Ann. Rev.
India 11 : 147-1509.

Datta, N.P., Khera, M.S. and Sani, T.R. (1962) A rapid
colorimetric procedure for the determination of organic
carbon in soils. Journal of Indian Society of Soil Sciences,
10: 67-74.

Gupta, R.K. and Abral, I.P. (1999) Salt affected soils their
reclamation and management for crop production. Adv.
Soil Sci. 11: 224 — 288.

Hassan, KAK, Drew, J.V., Kundsen D. and Olsen, R.A.
(1970) Influence of soil salinity on production of  dry
matter and uptake and distribution of nutrients in barley
and corn. Agron. Journal, 62: 43-46.

297

ISSN 2250 - 3579

Krishna Rao, D.V. and Rgja Rao, G. (1960) Final Report
of the scheme for land reclamation, Andhra Pradesh Dept.
of Agric. Andhra Pradesh.

Olson, SK., Cole, C.V. Watenable, F.S. and Dean, L.A.
(1954) Estimation of available phosphorus in soils by
extraction with sodium bicarbonate U.SD.A. Circ. 939
(Washington) : 19.

Poper C.S. (1950) Soil and Plant Analysis Univ. Adelaide
Aust.

Rao, D.L.N. and Pathak, H. (1996) Ameliorative influence
of organic matter and biological activity of salt affected
soil. Arid soil Res. Rehab, 10: 311-319.

Singh, H, Sharma, H.C. and Singh, H. (1981) Effect of
organic matter and gypsum application on the grain yield
of wheat irrigated with brakish water. Ind. J. Agron 2 : 454
- 456.

Singh, T.A. (1971) A laboratory manual for soil fertility
and fertilizer, U.P. Agri. Univ. Pantnagar (Nainital) p. 71-
74.

Singh, S. (1959) Studies on the cost of reclamation of
Kallar (alkali).Rep. Indian Coun. Agric. Res Scheme 1958-
59.

Swarup, A. (1994) Chemistry of salt affected soil and
fertility management in sdlinity management for
sustainable agriculture (DL N Rao, N.T. Singh, R.K.
Gupta& N.K. Tyagi (ODS) CSSRI, Karnal, India. pp. 18-
40.



