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increase in productivity through integration of
cropping with poultry + fish + mushroom, pigeon +
fish + mushroom and fish + mushroom was
respectively, 168, 188 and 129 per cent higher than
cropping alone. The mean-over two years also brought
out similar trend of pr

1 oductivity response in each
farming system. BB e
= e Integration of poultry and pigeon required very
little: of water and total water requirement in-

integration of improved cropping with fish + :
mushroom + poultry/pigeon, was lesser than the water

requirement of cropping alone in one hectare land -

area, Integrating cfficient allied components with
cropping results in effective water budgeting with
better economic returns in lowland farming. :

!
.
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Materials and Methods

Field experiments were laid out in Typic
Ustropept soil with sorghum (Co.26) - soybean (Co.1)
cropping system with a pH of 8 and E.C. of 0.5
dSm*. There were 24 treatment combinations
replicated three times in split-plot design.

Main plot treatments :
management

C, - Ploughing with country plough, collection and
burnmg of stubbles in situ

C, - Ploughing with country plough, collection of
stubbles and composting in situ with Pleurotus.

Tillage and crop residues

C, - Irrigating the field - disc ploughing and
mcorporatmg the stubbles.

C, - Disc ploughing without irrigation.
Sub-plot treatments

T, - NPK + Composted coirpith @ 12.5 t ha™
T, - NPK + Raw coirpith @ 12.5 t ha"

T, - NPK + Poultry manure @ 5 t ha™

T, - NPK + Goat manure @ 5 t ha"

T, - NPK + FYM @ 12.5 t ha

T, - NPK alone

The above tillage treatments were imposed
after the harvest of sorghum crop while the manure
treatments were imposed before sowing the main crop
of sorghum. Recommended dose of N, P,O, and
K,meapphedtoboththecropsasurea, smgle
super phosphate and muriate of potash respectively.
The soil samples from 0-15 (D,) and 15-30 cm (D,)
depths were collected after the harvest of soybean
crop and analysed for DTPA-Zn, Cu, Fe and Mn
content using Atomic Absorption Spectrophotometer
(Lindsay and Norvel, 1978).

Results and Discussion
Iron (Table 1)

The DTPA-Fe content differed significantly
for the tillage treatments, manure application and
depth. The DTPA-Fe content was significantly higher
for the incorporation of poultry manure, composted
coirpith and raw coirpith, while FYM and goat
manure application recorded on par with NPK
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control. However, the values were in the deficiency
level only. Acidic nature of coirpith might have led
to bringout a marginal increase in the availability of
iron. As regards the different tillage operations, the
highest value was associated with C, (1.65 mg kg™)
and it recorded significantly higher value than the
rest (C,, C, and C,) which were on par among
themselves. The surfaoe soil (0-15 cm) was found
to have significantly higher DTPA-Fe content (1.60
mg kg') than sub-surface soil (1.54 mg kg"'). This
was in accordance with the findings of Franzluebbers
and Hons (1996). Among the different two way
interaction C x T alone was significant. At C, and
C, all the manure treatments were on par while at Co
T T, and T, were on par and recorded slgmﬁcantly
hlgher value than NPK control.

Zinc (Table 2)

The DTPA-Zn content was significantly
increased from 0.87 mg kg' (NPK alone) to 1.18 mg
kg' (NPK + composted coirpith @ 12.5 t ha'). In
general, application of different organic manures
(coirpith, poultry manure, goat manure and FYM)
significantly increased the Zn availability and the
ranking was composted coirpith > poultry manure >
raw coirpith > FYM > goat manure > NPK control.
Marginal level of sufficiency in the DTPA-Zn content
could be achieved by the incorporation of organic
manure.

Among the different tillage operations, C,
(ploughmg with country plough and burning the
stubbles in situ) recorded significantly higher DTPA-
Zn content (1.09 mg kg') than C, and C, which
were on par. Biederbeck ef al. (1980) also reported
that burning of residues enhanced the release of plant
nutrients. Here too, the surface soil contained more
value (1.12 mg kg') than sub-surface soil (1.00 mg
kg'). As regards the interaction effect, in C x D
interaction, at all cultural treatments except C,, the
sub-surface soil recorded significantly lower value
than surface soil while at C, (Disc ploughing after
irrigation and incorporation "of stubbles) the values
recorded for surface and sub-surface soil were on
par. Interestingly in the T x C interaction, it was
seen that Zn availability was found, to be influenced
by country ploughing and composting the stubbles
and disc ploughing after irrigation.

Manganese (Table 3)

The DTPA-Mn content varied from 10.8 to
12.2 mg kg for the manure treatments. The lowest
value of 10.8 was associated with T,, T, and T,
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treatments, while the highest one was recorded in i
treatment which was also on par with T, and both
remained significantly superior over T ‘I‘_,, T, and
T, Ploughing with country plough and either burning
the stubbles in situ or composting with Pleurotus
and urea helped to increase the content of DTPA-
Mn significantly while C, and C, recorded lower
values. Disc ploughing in dry condition as well as
after irrigation did not have impact on the availability
of Mn. Here too, the surface soil contained more
DTPA-Mn than sub-surface soil. The T x D
interaction reflected the non influential nature of
manure incorporation on Mn content of sub-surface
soil. Inthe C x T interaction, it was seen that unlike
the main effect at T, the highest value was associated
with C, and at T, it was on par with C,. Lal e al.,
(1994) also observed that, mould board system had
lower values of exchangeable cations as a result of
the mould board plough mixing top soil, residue and
nutrients into the zone below the 15 cm sampling
depth.

Copper (Table 4)

The DTPA-Cu varied from 2.92 to 3.06
mg kg'. The difference among treatments did not
attain the level of statistical significance. As regards
tillage operations, differences among them are
significant. The values varied from 2.68 to 3.22
mg kg™ which were associated with C, (Incorporation
of stubbles by disc ploughing under dry condition)
and C, (Country ploughing and burning the stubbles
in situ) respectively. The ranking was CLECC.
The trend indicated that burning the stubbles as well
as composting the stubbles in situ causes a marked
reduction in the availability of copper. The DTPA-
Cu content was significantly higher in the surface
soil than lower layer (15-30 cm).

The C x D interaction reflected the on par
performance of C, treatment (Disc ploughing after
irrigation) for the DTPA-Cu content at both depth
unlike the remaining tillage treatments. The T x C
interaction showed that at C, and C, highest value
was seen for T, and T, treatments respectively.

Conclusions

To conclude, the availability of Zn and Fe
was increased by the incorporation of organic
manures with no effect on the availability of Mn and
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Cu. As regards the ploughing treatments, ploughing
and burning the stubbles and composting stubbles
increased the availability of Zn, Fe and Mn. All the
four micronutrient cations were higher in the surface
than in sub-surface soil.
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