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Abstract : An experiment was conducted to study the effect of surface soil removal and organic amendment on sesame (Sesamum
indicum L.) during Kharif 2018 in the experimental field of Soil and Water Conservation department, School of Agricultural
Sciences and Rural Development, Nagaland University, Medziphema campus. A split plot with three replications was designed.
Surface soil removal of 0, 5 and 10 cm designated as D, D, and D, were carried out, respectively. The addition of different organic
amendments was adopted viz., O - control, O,- vermicompost @ 3 tonnes ha™, O,- poultry litter @ 3 tonnes ha and O,- pig
manure @ 3 tonnes ha™'. Seed yield was found to be significantly higher under D (0.414 t ha™') whereas, D, recorded the lowest
yield (0.380t ha'). Application of poultry manure as amendment gave significantly high seed yield (0.431 t ha') and lowest yield
was reported in O, (0.356 t ha'). The interaction between surface soil removal and organic amendment showed the highest yield
with D O, (0.44 tha) and lowest with D,O,(0.34 t ha"). Hence, application of organic amendments in areas where surface soil
removal was done helped to improve the growth and yield of sesame.
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INTRODUCTION yield amounting less than 5 per cent to the National pool
of oilseed in the country.

Detachment of soil from the surface, transportation
and displacement of this detached soil elsewhere
describes the process of erosion. Water erosion accounts
for 56 per cent out of the total area whereas by wind is
28 per cent (Oldeman, 1991). The most apparent damage
caused by erosion is the removal of the top soil which
comprises of most of the nutrients required for the plant

Oilseed crops are cultivated all over the world
predominantly for their edible oil. Sesamum indicum L.
is native to India and has been cultivated since time
immemorial. Among all the oilseeds, the production of
sesame comes in third position contributing 27 per cent
of the total production in the world (Pusadkar et al.,
2015). North Eastern India grows sesame as a minor
crop on relatively poor soils, hence it has a very low
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to grow hence, rendering the plants to grow in the subsoil
layer. Thus, this decline in topsoil depth also indicates
nutrient loss, reduction of rooting depth, reduction of
water and nutrient storage capacity and hence, plant
productivity (Braimoh and Vlek, 2008 and Blanco-Canqui
and Lal, 2008).

Manures used as soil amendment are considered
very important in crop production from the stand point
of fertility. Organic manure is a key fertilizer in organic
and sustainable soil management. It contains many of
the elements that are needed for plant growth and
development. Leng (2006) attributed yield increase
resulting from addition of organic manure. These
amendments when used have the ability to improve the
performance of crops by providing nutrients required for
growth. Poultry excreta for example has abundant
nitrogen compound in the form of uric (Krogdahl and
Dalsgard, 1981). A project compost conducted in the
University of California showed that when it comes to
vermicompost acting as a soil conditioner, vermicompost
is superior to traditional compost for its ability to improve
soil structure and increase its water-holding capacity.
The application of pig manure improved nutrient status
and has the potential of sustainable crop production
(Sanni and Adenubi, 2015). Keeping this in view, the
present investigation was undertaken to find out the
effect of simulated erosion and organic amendments on
performance of sesame crop.

MATERIAL AND METHODS

A field experiment was carried out in the
experimental farm of the Department of Soil and Water
Conservation, School of Agricultural Sciences and Rural
Development, Medziphema campus, Nagaland
University from August — December 2018. The location
of this institute is at 20°45°43”’N latitude and 93°53°04”E
longitude. It is at an altitude of 310 m above mean sea
level (MSL). The climate of Medziphema is classified
as humid and sub tropical. During the experimentation
period the maximum weekly rainfall of 98.6 mm and the
highest mean weekly temperature of 34.5°C were both
during the 3" week upon sowing. The average humidity
during the experimentation period was 95.3 per cent.

The soil texture of the experimental site was sandy
loam and had an initial pH and organic carbon of 4.8 and
1.9 per cent, respectively. The available nitrogen,
phosphorus and potassium content of the soil sample prior
to sowing were 376.32, 21.71 and 134.40 kg ha”,

respectively. Removal of the surface soil was done at
depths of 0 cm, 5 cm and 10 cm whereas the application
of organic amendment was done through addition of
vermicompost, poultry litter and pig manure all at the
rate of 3 t ha'. The spacing of the crop was kept at 30
cm x 15 cm. The total of 12 treatments laid in a split plot
design with three removal depths as main plots and three
organic amendments and a control as sub plots. The
treatments were:

Main plots Sub plots

D, — 0 cm surface soil removal a. Oy — Control
D, — 5 cmsurface soil removal b, O;— Vermicompost @ 3 tha’!

D5 — 10 cm surface soil removal  ¢. O, — Poultry litter @ 3 t ha™

d. 03— Pig manure @ 3 tha

The plant height at maturity, number of capsule, seed
yield and stover yield of sesame were recorded following
standard procedure and analysed statistically following
the procedure outlined by Cochran and Cox (1957).

RESULTS AND DISCUSSION

The findings of the present study as well as relevant
discussion have been presented under following heads:

Plant height:

The plant height as recorded at the time of maturity
showed that the tallest plant (125.37 cm) was with 0 cm
surface soil removal whereas the shortest plant (112.07
cm) was with 10 cm surface soil removal. The plant
height decreased significantly with increasing depth of
surface soil removal. It was found that there is a decrease
of 3.96 per cent and 10.6 per cent in plant height with
the removal of 5 cm and 10 cm of surface soil,
respectively in comparison to 0 cm surface soil removal.
This result is similar to the experiment conducted by Sur
et al. (2008) where plant height reduced considerably
due to removal of the top soil. The application of poultry
litter as an amendment showed highest plant height
(127.17 cm) and the shortest was in the control plot
(100.87 cm). The height of the plant might have
increased due to steady release of these major nutrients
and this statement was similar to that made by Karim et
al. (2016).

Number of capsule per plant:
The highest number of capsule per plant (39.07)
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was recorded with no surface soil removal whereas the
least capsule per plant (37.23) was with 10 cm removal
of soil. The number of capsules per plants decreased by
1.0 with surface soil removal of 5 cm and 1.84 on removal
of 10 cm compared to the control. These findings are in
line with the reports given by Cook et al. (1986) who
showed better plant growth at sites that were undisturbed
by erosion. The highest number of capsules per plant
(42.4) was with the application of poultry litter and the
lowest number of capsule per plant (31.37) was recorded
in control. There was also an increase in the number of
capsule when applied with vermicompost (39.63) and
pig manure (39.03). Similar findings were made by
Mahmoud and Soliman (2017) where a mixture of
organic fertilizers and soil amendments increased the
number of capsules and other characters such as seed
yield, number of flowers and health index of evening
primrose. The increase in the number of capsules might

be because of the availability of nitrogen and moderation
of acid soil. Islam and Nahar (2012) also found higher
yield attributes and yield with addition of vermicompost.

Seed yield:

The maximum yield (0.41 t ha'') was in the control
plot and the least yield (0.38 t ha') was found in surface
soil removal of 10 cm depth. Liang et al. (2018) also
reported a decrease of 51 per cent maize yield on removal
of top soil. Chauhan and Naropongla (2009) also reported
reduction in rapeseed yield with increase in erosion.
Surface soil removal of 5 and 10 cm significantly
decreased the seed yield by 4.88 per cent and 7.32 per
cent over the control. The addition of organic
amendments had a significant effect on the seed yield.
Maximum seed yield (0.43 t ha!) was observed with the
application of poultry litter and the lowest yield (0.36 t
ha') was in the control. Mamia et al. (2018) also revealed

Table 1: Effect of surface soil removal and organic amendment on plant height and number of capsules

Treatments Plant height Capsules
Dy — 0 cm surface soil removal 125.37 39.07
D, — 5 cm surface soil removal 120.40 38.07
D, — 10 cm surface soil removal 112.07 3723
SE+ 0.64
C.D. (P=0.05) NS
Oy — Control 100.87 3137
O, — Vermicompost @ 3 tha! 122.59 3963
O, — Poultry litter @ 3 tha™! 127.17 4247
O3 — Pig manure @ 3t ha™ 126.48 3903
SE+ 1.60
C.D. (P=0.05) 4.75
*NS= Non-significant

Table 2 : Effect of surface soil removal and organic amendment on seed and stover yield (t ha™)

Treatments Seed yield Stover yield
D, — 0 cm surface soil removal 0414 1.058
D, — 5 cmsurface soil removal 0394 1.024
D, — 10 cm surface soil removal 0380 1.000
SE+ 0.005 0.003
C.D. (P=0.05) 0019 0.010
Oo— Control 0.356 0.964
O, — Vermicompost @ 3 tha™! 0406 1.042
O, — Poultry litter @ 3 tha™ 0431 1.090
0; — Pig manure @ 3t ha™ 0392 1.013
SE+ 0.023 0.022
C.D. (P=0.05) 0.067 0.067
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considerable increase in soybean seed yield with addition
of vermicompost and poultry manure. The improvement
in the seed yield might be because of accumulation of
higher amount of organic matter in soil which in turn
might have supplied higher amount of plant nutrients and
improved the physical characteristics of the soil. These
results are similar to the findings of Channabasanagowda
et al. (2008) and Ramesh et al. (2008) who reported
significant increase in seed yield with poultry manure
and vermicompost.

Stover yield:

Maximum stover yield of sesame (1.06 t ha') was
recorded in the plot with no surface soil removal and the
lowest yield (1.00 t ha!) was found with 10 cm soil
removal. Stover yield decreased by 3.8 per cent and 5.7
per cent with 5 cm and 10 cm soil removal of surface
soil, respectively over control. Gorji et al. (2008) also
found that erosion had a negative effect on the dry matter
and straw yield of wheat. Application of organic manure
showed significant increase in stover yield. The highest
stover yield (1.09 t ha') was found on application of
poultry litter and the least stover yield was in the control
(0.96 t ha!). An increase of 8.3 per cent, 13.5 per cent
and 5.2 per cent stover yield was observed with
application of vermicompost, poultry litter and pig manure,
respectively. The improvement of yield might be because
of the enrichment in the nutrient availability and soil
properties such as the organic matter content on
application of amendments. Rachid et al. (2014) also
reported similar findings.

Conclusion:

Plots with no surface soil removal showed taller
plants, more number of capsules and significantly higher
seed and stover yield compared to plots with 5 cm and
10 cm soil removal. The application of poultry litter as
an amendment increased the plant height, number of
capsule, seed yield and stover yield significantly compared
to control as well as other amendments.

REFERENCES

Blanco-Canqui, H. and Lal, R. (2008). Principles of soil
conservation and management, Springer Science and
Business Media.

Braimoh, A.K. and Vlek, P.L.G. (2008). Land use and soil
resources, Springer Science and Business Media.

Internat. J. agric. Sci. | Jan., 2021 | Vol. 17 | Issue 1 | 54-58

Channabasanagowda, N.K., Patil, B., Patil, B.N., Awaknavar,
J.S., Ningganur, B.T. and Hunje, R. (2008). Effect of organic
manure on growth, seed yield and quality of wheat. Karnataka
J. Argi. Sci., 21: 366-368.

Chauhan, B.S. and Naropongla. (2009). Effect of simulated
erosion and nitrogen levels on physio-chemical properties
and N, P and K availability in Nagaland soil. Environ. & Ecol.,
27:95-99.

Cochran, W.G. and Cox, G:M. (1957). Experimental design.
2" Edition, John Wiley and sons, New York, pp. 615.

Cook, F.J.,McQueen, D.J. and Hart, P.B.S. (1986). Physical
properties of surface soil in a topsoil removal area and a nearby
undisturbed site. New Zealand J. Agril. Res., 29: 137-142.

Gorji, M., Rafahi, H. and Shahoee, S. (2008). Effect of surface
soilremoval (simulated erosion) and fertilizer application on
wheat yield. J. Agric. Sci.& Technol., 10:317-323.

Islam, ML.R. and Nahar, B.S. (2012). Effect of organic farming
on nutrient uptake and quality of potato. J. Environ. Sci. &
Nat.l Resour., 5:210-224.

Karim, K.H., Maful, M.T. and Mahmut, E.M. (2016). Effect of
different poultry and cattle manure rates on yield and yield
components of potato (Solanum tuberosum) cv- Sante.
Egyptian J.Biology (Botany), 12: 155-162.

Krogdahl, A. and Dalsgard, B. (1981). Estimation of nitrogen
digestibility in poultry: Content and distribution of major
urinary nitrogen compounds in excreta. Poultry Science, 60:
2480-2485.

Leng, B. (2006). Effect of organic manure on soil temperature,
early vegetative development in muskmelon and weed growth.
In: Proceedings of National Agricultural Plastic Congress,
22:19-27.

Liang, Y., Lal, R., Guo, S., Liu, R. and Hu, Y. (2018). Impact of
simulated erosion and soil amendments on greenhouse gas
fluxes and maize yirld in Miamian soil of central Ohio. Scientific
Reports,520: 1-11.

Mahmoud, A.M. and Soliman, A.S. (2017). Comparative study
on the study on the influence of organic fertilizer and soil
amendments on evening primerose (Oenothera biennis L.).
International J. Agril. Res., 12: 52-63.

Mamia, A., Amin, A.K., Roy, T.S. and Faruk, G.M. (2018).
Influence of inorganic and organic fertilizers on growth and
yield of soyabean. Bangladesh Agron. J., 21: 77-81.

Oldeman, L.R. (1991). The global extent of soil degradation.
ISRIC Bi-Annual Report. Wageningen, Netherlands.

Pusadkar, P.P., Kokiladevi, E., Bonde, S.V. and Mohite, N.R.
(2015). Sesame (Sesamum indicum L.) importance and its high
quality seed oil: A Review. Trends in Biosciences, 8: 3900-

Hind Agricultural Research and Training Institute




Effect of surface soil removal & organic amendment on yield of sesame

3906.

Rachid, A., Mohamed, E., Zhor, A., Badr, F. and Yahya, K.
(2014). The use of composted poultry manure as an organic
amendment: Effect on soil physicochemical properties and
Metha spicata L. yield. Internat. J. Adv. Res., 2: 1109-1119.

Ramesh, P., Singh, A.B., Panwar, N. and Ramana, S. (2008).
Effects of organic manures on productivity, nutrient uptake
and soil fertility of maize (Zea mays)- Linseed (Linum
usitatissimum) cropping system. Indian J. Agril. Sci., 78: 351-

1

354.

Sanni, K.O. and Adenubi, O.0. (2015). Influence of goat and
pig manure on growth and yield potential of okra [Abelmoschus
esculentus (L.) Moench] in Ikorodu Agro-Ecological Zone of
Nigeria. World Rural Observ.,7:1-6.

Sur, S., Singh, R. and Malhi, S.S. (2008). Influence of
simulated erosion on soil properties and maize yield in
Northwestern India. Communications in Soil Science & Plant
Analysis, 29: 2647-2658.

th
Year

* % % % * of Excellence % % % % *

Internat. J. agric. Sci. | Jan., 2021 | Vol. 17 | Issue 1 | 54-58

I:Bg Hind Agricultural Research and Training Institute




