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ORGANIC MANURE AND THEIR INTERACTIONS WITH INORGANIC
FERTILIZERS ON NUTRIENT AVAILABILITY UPTAKE
AND YIELD OF RAGI CROP

P.G. LAVANYA and T.S.MANICKAM'

ABSTRACT

Greenhouse experiment conducted with ragi Co.11 as a test crop showed thet application of
compost along with 7556 NPK fertilizers recorded the highest grain yicld followed by biogas slurry.
Grain yicld was higherin black soilwhen compared to red soil. Application of 100% NPK fertilizers
along with organic materials generally resulted in higher availability of N, P, K, Ca, Mg, Fe, Mn,
Zn, and Cu In soil and their respective uptake in the plant. The results showed that combined
application Is beneficlal in terms of increased nutrient availability which resulted in higher crop

yields,

Key words: Organic manure, inorganic fertilizers, nutrient availability, uptake, ragi yield

Eversince the phenomenon of soll fertility In
crop production was noticed, the use of organic
manure was Immediately thought of and have
been put into use In cultivated solls. Mast of the
manures used till now have been the materials
avallable within the farm. But there are enor-
mous quantities of organic wastes like coirpith
(Clarson, 1986) available from coastal areas
where coconut cultivation Is prevalent, available
free but yet to be used economically in crop
production (Nagarajan et al., 1985)

MATERIALS AND METHODS

A greenhouse experiment was carried with
red (S1) (Typic Haplustalf) and black soil (S2)
(Typic Chromustert). The experiment was car-
ried out In completely randomised block design
with 11 treatments Involving three organic
manures viz., biogas slurry, compost and coir-
pith at 10 ton/ha with and without NPK fertilizers
at 75% and 100% optimum levels besides having
an absolute control. The soil and plant samples
were collected at three stages viz., tillering,
flowering and post-harvest and analysed for N,
P, K, Ca, Mg, Fe, Mn, Zn, Cu as per the proce-
dures described by Jackson (1973) and Piper
(1966).

Treatments

T+ .. Control q

Tz ..100% recommended 1NF"I"{ -90:45:45 ha

Ta ..Colrpithat 10 ton ha’ .

T4 ..Biogas slurry at 10 tonha”

Ts ..Compost at 10 ton ha’

Te "(I:\Ia!’i'rlgﬂh 10ton ha™', +75% recommended

T; ..Biogas slurry 10 tonha™ +75%
rgggmmeged NFIﬂ

Ts ..Composti0tonha +75%
recommended NF,K

Tg .. Coirpith 10 ton ha’
recommended NPK

Tio .. Biogasslurry 10tonha™ " +
100% recnmmendeg NPK

T11 ..Compost10tonha + 100%
recommended NPK

+ 100%

Table 1. Initial micronutrient status of the soil

Red soll  Black soil
Total iron (%) 1.83 2.01
Total manganese (ppm) 480 528
Total zinc (ppm) 48 54
Total copper (ppm) 14 18
Available iorn (ppm) 15 1.0
Available manganese (ppm) 12 11.8
Avallable zinc (ppm) 2.8 25
Avallable copper (ppm) 1.0 1.8

*  Department of Soll Sclence and Agticullural Chemistry, TNAU, Colmbalore’- 641 003,
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Table 2.N,P,K and micronutrient contents of the various organic manures

sl. Organlc manure/ N P Fe Mn Zn Cu
No.  wasle (per cent) (ppm)

1. Coirpith 0.2 0.07 0.80 1800 350 100 35
2. Biogas slurry 1.6 140 1.20 4200 550 150 52
3. Compost 1.7 146 124 4500 580 200 60

The initial status of the nutrlents analysed in
the 2 solls revealed the following results. Red
soil pH = 7.8, avallable alkaline permanganate
N 140 ppm, Olsen-P 11.0 ppm, ammonium
acetate K 300 ppm, black soil pH = 8.0, available
N 150 ppm, Olsen-P 7.0 ppm, ammonium
acetate K 315 ppm (Neutral N. NH4OAc).

RESULTS AND DISCUSSION

1. Soil Available Nutrient

Application of compost in combination with
100% NPK registered the highest available N
followed by biogas slurry with 100% NPK. The
organic matter may undergo faster mineralisa-
tionin the presence of inorganic N fractions thus
in faster release of N from the organic to the
avallable pool (Nair et al, 1973). Black soil
recorded the highest available N.

Addition of coirpith with 100% NPK
recorded the highest available P (7.2ppm). The
lowest being 5.3 ppm when coirpith was applied
alone. The effect of compost and farmyard
manure addition in increasing soil available P
was reported by Krishnasamy and Ramasamy
(1984). Less available P by coirpith alone due to
the absence of ready supplement of required
nutrients to microorganisms for decomposition,
the native available P might have been immobi-
lised.

Higher available K (220 ppm) was found
when compost was applied along with 100%
NPIK, followed by coirpith with 100% NPK and
biogas slurry with 100% NPK. Control recorded
the lowest avallable K (146 ppm). Increase In
avallable K with Pleurotus sp. Inoculated colrpith

addition was reported by Jesylin Vijaya
Kumari(1986).

Secondary Nutrients

Significant differences were observed at
post-harvest stage and application of compost
with 100% NPK registered higher available Ca
(285 ppm) followed by blogas slurry with 100%
NPK. The range of magnesium was between 114
and 220 ppm by control and compost with 100%
NPK. Higher content of Ca under manurial treat-
ments by solubility action effect was observed
by Olsen et al. (1970).

Micronutrients

All the micronutrients viz., Fe, Mn, Zn, Cu
registered increased availability in the compost
+ 100% NPK treatment leading to the con-
clusion that the organic and inorganic combina-
tion gives more effective result (Mathan et al.,
1978)

Uptake of Nutrients
Major Nutrients Uptake

The treatment compost + 100% NPK gave
higher N mg/pot, and K uptake in straw. This
was followed by the treatment biogas slurry +
100% NPK and coirpith + 100% NPK. The
lowest uptake for N, P, K was recorded by the
control. This was in conformity with the findings
of Narayanamma et al. (1985).

Nutrient k
The treatments compost + 100% NPK

recorded the highest Ca uptake and the lowest
by Control. Compost + 100% NPK treatment
gave the highest uptake for Mg, with control
treatment recording the lowest uptake.
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Micronutrients uplake
The treatment compost + 100% NPK gave
the highest micronutrient uptake. This was also

supported by Prasad et al. (1984).

Table Graln and straw yield (g/pot)

Straw Graln
Trealments

51 s2 51 §2
Control 16 17 0.4 6.7
100% NPK 34 32 13.4 315
Coirpith a5 21 17.4 208
Blogas slurry 35 20 18.2 19.9
Compost 36 18 18.6 18.4
Colrpith 4+ 75% NPK 38 26 29.4 26.5
Blogas slurry +75% NPK 43 29 22.9 289
Compost + 75% NPK 45 30 27.8 29.4
Coirpith + 100% NPK 53 21 178 209
Biogas slurry + 100% NPK 55 23 18.4 23.2
Compost + 100% NPK 56 24 22.8 24.9
41 24 19.63 23.81

CD at 5% level Soil 116%™ (Q.19%*

Treatments  3.69** 0.60**

Soll x treatments  3.69**  0.60**

Amongthe treatments, addition of compost
with 100% NPK recorded higher yield. Further,
the grain and straw ylelds increased when inor-
ganic fertilizers where added, in increasing levels
with organic materials. However, application of
100% NPK alone resulted in the highest yield in
black soll but not in red soil.

The influence of 100% NPK treatment as
that of organic and Inorganic combinations, in
black soil, might be due to the nature of the soil
which offered good physical conditions thereby
increasing the efficiency of the fertilizer should
also be high compared to sandy red soil.

Grain yield was higher for the different treat-
ments In black soll. Higher avallability of N, Ca
and Mg with sufficient avallable P, K and
micronutrients in black soil might have facilitated
efficient grain filling and maturity of the crop.
Similar results were obtained by Sankaran and
Kothandaraman (1979).

It may be concluded that coirpith a ligno
cellulosic waste has higher adaptability in in-
creasing the yield than biogas slurry and com-
post with optimum combination of NPK.

Crganic manure and thelr Interactions with Inorganie fartllizers on Ragl crop
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