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Yield maximisation in groundnut - horse gram cropping sequence in
rainfed red soils of Dharmapuri district

P. BALASUBRAMANIAM?*, AK. MANI AND V.P. DURAISAMI
Regional Research Station, Tamil Nadu Agricultural University, Paiyur - 635 112, Tamil Nadu.

Abstract : Field experiments were conducted in groundnut - horse gram cropping sequence consecutively
for two years. Composted coir pith (CCP), Tank silt (TS), Soil test based NPK and micronutrient (MN)
mixture increased the yield of groundnut as well as horse gram besides improving the post harvest soil
available NPK status. In groundnut the highest mean pod yield of 1875 Kg ha* (1993-94) and 1860 Kg ha’
(1994-95) were registered by the application of soil test based NPK along with MN mixture @ 12.5 kg ha’
which were 72.9 and 37.0 per cent increase over control. In horse gram the maximum mean gain yield of 993
kg ha' (1993-94) and 350 kg ha'' (1994-95) were recorded by the combined application of Composted Coir

Pith and Tank silt. The inorganic treatments recorded 18 and 30 per cent increase in yield over control

during 1993-94 and 1994-95 respectively. Among the interaction of organic and inorganic treatments,
application of Composted Coir Pith + Soil test based NPK + MN mixture or Tank silt + soil test based NPK

showed its superiority.
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Introduction

Groundnut - horse gram sequence is one of
the major cropping systems in the dry lands of
Dharmapuri District of Tamil Nadu accounting 0.88
lakh hectares (L ha) in groundnut with the production
of 1.28 lakh metric tones (LMT) and 0.61 L ha in
horse gram with the production of 0.29 LMT (Anon,
1994). The productivity of the above crops is at
variance, due to the various soil and climatic factors
as it solely depends on monsoon rains. In order to
improve the soil and to develop suitable management
strategies for yield maximization in the above
aowigmhrﬁnfedredsoilsothamapuri
district, Tamil Nadu, field experiments were
conducted at Regional Research Station, Paiyur
during 1993-95 with groundnut cv. TMV-7 and
horse gram cv. Paiyur - 1 s fest crops.

Materials and methods

The experiments were conducted in loamy
sand soil (Typic Ustorthent), which analysed for
156.0, 18.0 and 90.0 kg ha" available N, P and K
respectively. The soil was free from salinity and
alkalinity hazards. The groundnut and horse gram
were grown from July to November and November
to February respectively. Based on the initial soil
fertility status, soil test based fertilizer schedule for
groundnut was arrived at as 28.8, 5.5 and 4.5 kg
N, P,0, and K,O per hectare. The nutrients were
applied in the form of urea, single super phosphate
enriched with farmyard manure and muriate of
potash. The following were the treatment schedule
replicated thrice in split plot design. Organic
treatments viz., M, - composted coir pith (CCP) @

5 t ha", M,-tank silt (TS) @ 40 t ha” and M, - CCP '

+ TS. Inorganic treatments included S, - control,

* Address for correspondence -

Assistant Professor (SS & AC), Agricainars! Engineering College and Research Institute, Kumulur - 621 712,

Tiruchirappalli (DT).

Table 1. Influence of organic and inorganic treatments on yield of Groundnut under Groundnut - Horse gram sequence.
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S, - soil test based NPK, §,- micro nutrient
(MN) mixture @ 12.5 kg ha and S,- NPK
+ MN. Consecutively in the second year
also the above schedule of treatments were
imposed in the same plots based on the soil
test NPK status of individual plots. The NPK
content of CCP was 1.25, 0.04 and 2.0 per
cent respectively. Similarly the tank silt used
in the experiment contains 123.2 ppm N,
1.1 ppm P and 375 ppm K. Treatment wise
yield was recorded at harvest of each crop.

Mean

+

2894 2566 3020 2574 3039 2799
SED CD(P=0.05)*

Mean Control NPK MN

Haulms (kg ha™)

The soil samples were analysed for
available NPK at post harvest stage during
1993-94 and 1994-95 to assess the residual
fertility status. Analysis of different soil
constituents was done by using standard
procedures as outlined by Jackson (1973).

+
SED CD(P=0.05)*
B 485
394 NS

355 986

Results and Discussion

Groundnut

Mean Control NPK MN

POD YIELD : The organic and inorganic
treatments enhanced the pod yield of
groundnut. However, the magnitude of
variation was higher in the inorganic
treatments as compared to organics (Table
1). The highest mean pod yield of 1875 kg
ha' (1993-94) and 1860 kg ha™' (1994-95)
were registered by the application of soil
test based NPK along with MN mixture 12.5
kg ha''. However, the yield levels were on
pat with the application of soil test based
NPK alone and thus inferred that the
application of MN mixture had only
marginal effects. Among the organic
treatments, application of tank silt @ 40
t ha' either alone or with CCP @ 5 t ha'
recorded the higher pod yield. In the year
1994-95, CCP application enhanced the pod
yield considerably over the year 1993-94.
Combined application of tank silt with soil
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Mean
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48.6

218 459

Control NPK MN

830
869
26.1
23.1

914

ics

2 !
* 5% level of significance
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TS
CCP+TS
Mean
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Inorg. at
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Org. at
inorganic

Table 2. Yield of horse gram (residual crop) Under groundnut - horse gram sequence.

test based NPK had greater influence on
the pod yield and might be due to the
improvement in soil physical condition for
pod formation.

HAULMS YIELD: Although, the interaction
of organic and inorganic treatments could
not able to enhance the haulms yield to
any significant level, the improvement was
observed in both organic and inorganic
treatments. Among the organic treatments,
application of TS either alone or in
combination with CCP recorded the mean
haulms yield of 2880 and 2757 kg ha'!
during 1993-94 and 1994-95 respectively.
Among the inorganic treatments,
application of soil test based NPK + MN
mixture recorded the highest mean yields
of 2981 and 2895 kg ha™' during the first
and second years respectively. However,
they were on par with the application of
soil test based NPK alone which indicated
that the application of micronutrients had
little influence on the yield of haulms.
Higher yield through the addition of TS
and CCP might be attributed to more
moisture retentive capacity and improved
soil physical condition for pod formation
(Aruna Rajagopal et al., 1995). Increase
of groundnut yield due to the application
of NPK was also reported by Bhasole
et al. (1982) which lend support to the
present results. '

Horsegram (RESIDUAL CROP)

GRAIN YIELD : The yield of residual horse
gram (Table 2) revealed that in the year
1994-95 the yield was lower than 1993-
94 which may be due to the lower amount
of rainfall and less number of rainy days
during the growth period (632.7 mm with

Table 3a. Post-harvest soil fertility status under groundnut - horse gram sequence 1993-94
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34 rainy days during 1993-94 and 291.8 mm
with 21 rainy days during 1994-95). Among
the organic treatments, application of CCP
alone or with TS recorded comparable yield.
The maximum mean grain yield of 993 kg
ha''(1993-94) and 350 kg ha"' (1994-95) were
recorded by the combined application of CCP
+ TS. Among the inorganic treatments, the
highest yield was obtained by the application
of soil test based NPK + MN mixture and was
comparable to soil test based NPK alone.
Among the interaction of organic and
inorganic treatments, application of CCP + soil
test based NPK + MN mixture or TS + soil
test based NPK showed its superiority over
rest of the treatments. Application of CCP and
TS might have played a favourable role in
holding nutrients, which might have
contributed to the subsequent residual crops,
besides, continuous mineralisation of CCP.

NH,OAc - K (ppm)
NPK MN
CD (P=0.05)*

NS

11.8

NS

Mean  Control
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HAULMS YIELD : The magnitude of variation
in the haulms yield in the different organic
and inorganic treatments, was not to that extent
of grain yield. Though there was numerical
variation in the haulms yield, the effect was
not spectacular due to the organic and their
interaction with inorganic nutrients. However,
application of soil test based NPK and their
combination with MN increased the haulms
yield over control. Yield enhancement in horse
gram through CCP application was also
reported by Prabakaran and Ramasamy
(1995), which lend support to the present
findings.

SED CD(P

Mean Control NPK

0.05)*

SED CD(P

Post harvest soil fertility status

The post harvest residual sqil NPK
status (Table 3a & 3b) was greatly varied by
the different organic and inorganic treatments.
However, the influence was spectacular in the
inorganic treatments as compared to organics.

* 5% level of significance
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Application of soil test based NPK
alone or in combination with MN
showed comparable values of NPK.
Among the different organics,
application of TS improved the N
status while CCP + TS enhanced the
P whereas K status was influenced
by the CCP. Increase in available N
might be due to the direct addition
of N through inorganic fertilizers to

the available pool as reported by

Bellakki and Badanur (1997). The

additions of organic materials also

form a cover on sesquioxide and

thus reduce the P fixing capacity of

the soil (Bellakki and Badanur, 1997).
Increase in available K might be
attributed to the direct effect of K to

the available pool of soil besides the
release of K due to the interaction of

CCP with clay. These results are in
line with the findings of Bhardwaj
and Omanuar (1994). Legumes are

reported to solubilise more P which
might leave the soil richer in plant

nutrients (Singh and Sahu, 1981).

Among the interaction of

organic and inorganic treatments,
application of Composted Coir Pith
@5 t ha' + soil test based NPK +
Micronutrient mixture @ 12.5 kg
ha' or Tank Silt @ 40 t ha" + soil

test based NPK showed its+

superiority over rest of the treatments
in increasing the yield of main and
residual crops besides improving the
post harvest soil fertility.
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