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EFFECT OF CERTAIN TILLAGE PRACTICES AND
AMENDEMENTS ON PHYSICO-CHEMICAL

PROPERTIES OF PROBLEM SOILS
S. LOGANATHAN *

Regional Research Station, Vridhachalam
ABSTRACT

Three tillage treatments viz, country ploughing, mammutty digging upto 30 cm and iron
rod digging upto 45 cm and five amendments such as gypsum at 200 and 400 Kg/ha, saw dust,
groundnut shell powder, coir dust and farm yard manure each at 2.5 and 5.0 tons/ha, besides
control were tested for their effect on the nutrient availability in the soil and on th physical
properties of red soil with characteristic surface hard pan. The trials were conducted during
summer 1984 and 1985 and Kharif 1985. The results showed an increase in the available NPK
status of soil due to application of amendmants like coir dust, FYMand groundnut shell powder,
The above organic amendments improved the soil physical characteristics like infiltration rate,
total porosity and hydraulic conductivity of redsoil with hard pan.

KEY WORDS : Soil properties, Tillage practices, soil amendments.

In many parts of South Arcot dis-
trict where groundnut is grown in red soil,
the soils are characterised by high con-
tent of iron and alumina. Hard pan in soil
surface especially on drying after rains
was observed in such soils. The hard-

ness in the root zone severely affects the
peg formation, penetration, pod develop-
ment and maturity resulting in poor yield
of groundnut. Rubensam and Koepke
(1964) reported that deep ploughing ac-
companied by deep placement of organic
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amendments improved the rooting and
biological activity inthe rhizosphere. They
also observed that the loosening of the
subsoil by deep cultivation increased the

porosity, infiltration rate etc., of the soil. ~

Subramanian et al. (1975) studied the
effect of tillage and organic amendments
on the physical properties of red soil and
found that amendments in general im-
proved the capillary porosity and hydrau-
lic conductivily of soil. The present study
was gimed at finding the effect of certain
cultural practices and amendments on
the physical and chemical properties of
red soil having distinct surface hard pan.

MATERIALS AND METHODS

Three field experiments were con-
ducted inthe Regional Research Station,
Vriddhachalaminsummer 1884 and 1985
and Kharif 1985 in the fields showing
characteristic surface hard pan. The
sxperiements were laid out in a split plot,
design with three main plot treatments
Viz., country ploughing (M1), mammiutty
digging -upto 30 cm (M2) and iron rod
digging upto 45 ¢m’ (M3). The sub plot
treatments inlcuded the incorporation of
the following amendments 15 days be;

fore sowing.Control (T1), Gypsum 200.
Kg/ha (T2), Gypsum 400 Kg/ha (T3), Saw

dust 2.5 tons/ha (T4), Saw dust 5.01ons/
ha (T5), Groundnut shell powder2.5tons/

ha (T6), Groundnut shell powder 5.0tons/ -

ha(T 7), Coir dust 2.5 tons/ha (T8), Coir
dust 5.0 tons/ha (T9), Farm yard manure
{FYM.) 2.5 tons/ ha (T10) and Farm yard
manure (FYM.) 5.0 tons/ha (T11). The
varietyused forthe study was Co 1 ground-
nut There were three replications.
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Farm yard manure was included in
the study during summer and Kharif1985
seasons. NPK were applied basally to all
the plots at the recommended level. Post
harvest soil samples were collected and
the available NPK were estimated by
alkaline potassiumpermanganate method
(Subbiahand Asija, 1956), olsen’'s method
and flame photometry respectively. Core
samples were collected with core cutters
and examined for physical properties of
soil like hydraulic conductivity and total
porosity following the methods of Dakshi-
namurthi and Gupta (1968) and infiltra-
tion rate was estimated in situ by using
double ring infiltrometer.

RESULTS AND DISCUSSION

The dataon available N,P and Kin
the soil in summar "84 are presented in
Table 1. Resulls of infiltration rate in
summar 84, total porosity and hydraulic
conductivity in summer '85 are presented
in Table 2. The physical prosperties and
available nutrients in the soil in kharif '85
are preseented in Table 3.

The available nitrogen content of
the soil was higher in the treated plots.
Application of coir dust at 5.0 t/ha in
summer 1984 and groundnut shell pow-
der at 5.0 ¥/ha in kharif 1985 recorded
higher values.

The available soil phosphorus was
higher in treatments with coir dust at 5.0
\/ha whichwas on parwilh coirdustat 2.5
t/ha in summer 1984, whereas in Kharif
1285 application of farm yard manure at
5.0 t/ha recorded higher available phos-
phorus which is in conformity with the
findings of Loganathan ef al . (1979).

* Associate Professor of Soil Sclence
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Table 3. Physical properties and available nutrients (kg/ha) in the Soil (kherj 85)

Treatmant Infiltration Porosity (%)
rate Total Capillary
(em/hour)
™ 6.26 4.05 24.2
T2 6.53 421 25.0
T3 673 429 24.3
T4 6.73 434 24.65
T5 6.96 43.2 24.7'
- T6 7.70 426 25.0
T7 7.86 434 24.3
T8 723 444 25.0
T9 773 445 25.5
T10 783 422 24.4
T B.06 439 25.0
S.ED 0.09 0.17 0.19 .

C.D.(P=005 033 036 045

In respect of available potassium
of - soil, incorporation of coir dust at
5.0 t/ha recorded higher values in both
the seasons. However in summer 1984, it
was on par with the applicationof 2.5 ttha
of coir dust while in Kharif 1985 it was on
par with saw dust and FYM each at
5.0 t/ha.

infiltration rate was higher follow-
mg the application of FYM at 2.5 tha in
summer 1985 and 5.0 /ha in Kharif 1985.
n summer 1885, however, application of
FYM at 2.5 /ha was on par with coir dust
at5.0vha, while in Kharif 1985 the infiltra-
tion ratedue fo FYM at 5.0 /hawas on par
with FYM at 2.5t/ha, coirdust and ground-
nut shell powder each at 5.0 Vha.

Total porosity in soil was high fol-
lowing the incorporation of coirdust al 2.5
t/ha in summer 1885 which was on par
with cair dust, saw dust, groundnut shell

Hydraulic Available nutrients
Non-Capillary conductivity N P,05 KO
{em/hr)
16.3 703 141 625 128
17.1 823 159 7.44 183
18.6 9.16 192 851 152
18.8 9.30 177 6.01 158
18.5 950 173 7.16 169
17.6 8.93 170 655 155
19.1 933 233 8.05 1860
19.1 9.16 180 679 173
19.0 9.13 188 7.23 182
i8.8 940 145 735 159
18.9 963 176 10.96 178
0.23 0.25 12.34 0.79 10.22
0.53 0.52 2574 1.65 21.31

powder and FYM each at 5.0 t/ha and
FYM at 2.5 tha. In Kharif 1985 season
coir dust al 5.0 ¥ha recorded higher val-
ues for total porosity. Similar observa-
tions were made by Loganathan ef al.
(1979).

Among the tillage practices, dig-
ging with Iron rod uplo 45 cm recorded
higher values of total porosity but was on
par with mammutly digging upto 30 cm.

Hydraulic conductivity was higher
following the application of FYM al
2.5 /ha which was on par with coirdust at
5.0 Yha in summer 1885, But in Kharif
1985, hydraulic conductivity was higher
in the treatment FYM at 5.0 t/ha which
was on par with FYM at 2.5 V/ha, coir dust
2.5 and 5.0 t/ha, groundnut shell powder
at 5.0 Vha, gypsum 400 Kg/ha, saw dusl
25and 5.0 vha.
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In respect of main plot trealments
mammully digging upto 30 cm depth
registered higher values for hydraulic
conductivity than the other treatments.

From the foregoing resulls it be-
comes evident that organic amendments

May-June 1930

like coir dust, FYM and groundnut shell
powder favourably increased the avail-
able NPK contents of soil besidesimprov-
ing the physical characters like infiltration
rate, total porosity and hydraulic conduc-
tivity of red soil with distinct hard pan.
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EFFECT ON DATE#S OF giOWING AND GROWTH
PATTERNS OF PIGEONPEA [Cajanus cajan (L) Millsp.]

IN WINT

SEASON

A.M. PUSTE £ ND P.K. JANA

Department of Agronomy, Bidhan Cha dra Krishi Viswavidyalaya, Kalyani - 741235,
Nadia (W st Bengal)
ABS RACT

The.invesligation was carried out duri g winter seasons of 1980 - 81 and 1981 - 82 at
the University Farm, Kalyani to study the n sponse of 20(105), 5(124), HY3C and Bahar
varieties of pigeonpea to different dates of s wing (Ssptember 29, October 14 and 29 and
November 14 and 30). Variety Bahar record  maximum LA, leaf, stem, pod, total dry matter
per plant and also CGR, whereas variety 20( 05) had the minimum LA|, leal, stem, pod, total

dry matter per plantand CGR. Date of sowing
of leaf, stem and pod, LAl and CGR. Septem
of sowing in respect to all the characters stu ied.

ignificantly influenced the dry matter production
er 29 sowing was found superior to other dates

KEY WORDS : Pigeonpea, Sowin  date, Growth pattern

Pigeonpeais one of the most prom-
ising legumes but the yield potentiality of
this crop is very low in India. The main

reasons of low level of production are
non-availability of high yielding disease
resistant varieties and non-adoption of



