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Abstract A pot culture experiment was conducted to study the effect of combined use of organic manures with
inorganic fertilizers on uptake of available nutrients and yield of groundnut crop at Tamil Nadu Agricultural College
and Research Institute, Madurai during kharif season of 2008-2009. The experiment was laid out in completely
randomized design (factorial) with two replications. Main pot treatments comprised of three types of manures viz,
control ( M), pressmud @ 5t ha™ ( M), vermicompost @ 2 t ha™ ( M), farmyard manure @12.5 t ha™ ( M) and
sub pot treatment comprised of 4 levels of K viz, 0 (Kg), 100 ( K1), 75 ( Kz ) and 50 kg of K,O ha™ ( K3 ) with a
recommended dose of fertilizer (RDF) respectively. The results revealed that highest nitrogen, phosphorus and
potassium uptake of 1.01, 0.96 and 0.80 g/pot was recorded in the treatment that received 75 kg K,O ha® and
Pressmud @ 5 t ha' (K1M;) and in the pots which treatment received K;M; showed the highest Haulm and pod
yield of (28.25 and 24.5 g/pot) of groundnut crop respectively.
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INTRODUCTION limiting factor in most of the soils. The K releagi

: . . power of soils depends on number of factors, namely
Groundnut being one of the important C€rops inpapre of soils, amount and type of clay minerals,
Madurai district grows well in Madukkur soil series e goil pH and level of manuring. Keeping inwje
which happened to be the major soil series inibtéid. o hresent investigation was undertaken to stbdy t
The bulk of oil production in India is derived from o nhineq effect of different plant nutrients of anig

groundnut, rapeseed, sesame, sunflower, soyabeag,q jnorganic sources on nutrient uptake and yoéld
sunflower and other minor oilseed crops, and amongground crop

these crops, groundnufr@chis hypogaea L) is the
most dominant annual crop widely cultivated (Rathor MATERIALS AND METHODS
and Kamble, 2008). From the nutritional point of
view, oilseeds are important not only because the

provide essential fatty acids mainly, but also doe during kharif season of 2008-2009 to study theas

their nutritive value in terms of other nutrienikel ; - . : )
. ; of K in soil in relation to organic manures in Gnolmut
carbohydrates, proteins, minerals and fat soluble

N . (TMV.7). Earthen pots with top diameter of 35 cm,
vitamins (Singfet al.,_201_1). About 76 per cent of the bottom diameter of 16 cm and height 28 cm were
total oilseed production is used for edible purpasd

- C deaned and a layer of sand were placed at thenbotto
the remaining for soap and lubrication prOOIUCtSof each pot to provide drainage and aeration ofstoo
manufacture. Potassium occurs in the soil in varied potlo p 9 i

. 20 kg of soil samples were transferred in thoses pot
form viz, water soluble K, exchangeable K (Kex), ™ : .o !
. . with gentle tapping on top 3” height for compacting
non-exchangeable K (Knex), mineral lattice K and . : : )
; . the soil. A factorial completely randomized desigas
total K. Because of the existence of different foraf . . ) .
) S adopted with 4 levels of inorganic and organic eaich
K, compared to N and P its availability is reported

be complicated (Malligawaet al. 2000). The varied 0, 50, 75, 100 kg Ha randomized and replicated two

forms of potassium responsible for the availabiihd t]i-rgei. Fégorr];l\. (Eoiltlrec;ll)el?m?)f Iié:)ncl)(rgtgioc r'](a];&fgr)s)
maintaining of potassium equilibrium in the soifsh - K9 ’ 9 1

s1 1
. L .75 kg KO ha (Ky), 50 kg KO ha’(Ks), Factor B.- 4
been _dlscuss_ed by many scientists. Even thouds$ SOi|ovels of (compostontrol (My), pressmud @5 t Ha
contain considerable amount of total K, the relegsi X
. oo . . g (M), vermicompost @ 2 t fla(M,), farmyard manure
and supplying power of soils in a given time is a

A pot culture experiment was conducted at TamilNadu
yAgricultural College and Research Institute, Madura
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@ 12.5 t ha' ( M3). A bunch type groundnut (TMV. activity resulting in better nutrient absorptiondan
7) was used as test crop. All the pots receivéfbum growth of crops. Laxminarayanan (2004) reported th
doses of N (17g) and,®s (34g). The entire quantity integrated application of organic and inorganic
of phosphorus and a part of nitrogen was appligtien manures showed higher uptake of nitrogen,
form of diammonium phosphate and the balance ofphosphorus and potassium compared to sole
nitrogen as urea. The calculated quantities of K@s  application of organic manure due to increasedemnitr
and organic sources as pressmud, vermicompost, anavailability.

farmyard manure. The fertilizers were mixed properl Phosphorus uptake: The highest phosphorus uptake
and moistened at optimum level and left as suctBfor of 0.96 g/pot was recorded in treatment which nesgbi
days attain equilibrium. Groundnut seeds (TMV.7) (K;M,) 75 kg KO ha' and Pressmud @ 5 t"haand
were sown in the pots at the rate of five seedsppér it was found to be significantly superior to thetref

and three plants alone are allowed to grow aftertreatments involving integrated and sole applicatid
germination. Each pot periodically received theewat organic sourceqTable 1). The results of statistical
uniformly based on the soil wetting and drying. analysis showed that the uptake of phosphorus by
Prophylatic measures against pests and diseases wemaize was significantly influenced by integratedi an
taken regularly. Stagewise collected plant sam@eew sole application of organic and inorganic sourdése
analysed in laboratory for nutrient content (TadtalP result substantiates the findings of many reseasche
and K) and calculated the nutrient uptake expressed Increase in soil available nutrients and nutriéwt P

kg ha'. The harvested pod yield were recorded andand K) uptake were reported due to application of
expressed in g/pot. The recorded data was stafigtic Pressmud along with the recommended dose of
analysed ( Gomez and Gomez ,1984).The Nutrienfertilizers (Rajkhowaet al., 2000). Talathiet al. (2009)

uptake was calculated as follows: studied that total uptake of N, P, K by the crops
YietdNutrient content increase significantly with the increased in thealof

Nutrient uptake (kg h§ = fertilizers over control whereas combined use of
100 inorganic fertilizers registered the highest valui¢h

organic manures.

RESULTSAND DISCUSSION Potassium uptake: The potassium uptake by maize

Nutrient uptake at different stages of crop growth 456 1 Uptake of nitrogen, phosphorus, potassium by
Nitrogen uptake: The nitrogen uptake of groundnut groundnut.

was significantly influenced by the integrated aote

application of various organic sources. The highestt oiments NL:gt(;ngn Phﬁ;‘fgféus Pztst?kim
nitrogen uptake of 1.01 g/pot was recorded in the (o/pot) (9/pot) (o/pot)
treatment that received 75 kg® ha' and pressmud ~komo 0.72 0.65 0.55
@ 5I_t 231 (&1%1)9‘35}'02 ;V%%fﬁungéohpf oln par ‘{¥L‘en KOM1 0.75 0.68 0.58
applied wi .9%/po g a along wi

faefnyard manure @ 12.5 t Ha(K;M,) and (0.98 g/pot) KOM2 0.74 0.67 0-57
KiM3 75 kg KO ha' along with vermicompost @ 2 ttha ~ KOM3 0.73 0.66 0.56
whereas the lowest nitrogen uptake of Og/@ot was KimMo 0.98 0.90 0.79
recorded in contro(Table.1). Significant increase in Kim1i 1.01 0.96 0.80
the uptake of nitrogen by plants was observed By th kim2 0.99 0.94 0.78
gppllcat_lon qf nutrients through pressmud and ;5 0.98 0.92 076
inorganic fertilizers. It might be due to the gerat

availability of nitrogen in soil which enhanced the K2Mo 0.90 0.86 0.70
growth of plants and ultimately led to higher K2M1 0.94 0.89 0.72
accumulation of nutrients in their parts along wiitle K2Mm2 0.93 0.87 0.72
highest total uptake. The enhanced release ofgeitro  kom3 0.92 0.85 0.71
from the organic sources increases the nitrogeakept

by groundnut crop. The effect of K levels on the K3MO 0.89 0.76 0.72
uptake of nitrogen in pod and haulm reveled that atk3M1 0.88 0.78 0.70
KiM, level favoured the uptake of N in pod and haulm K3m2 0.87 0.75 0.72
respectively. This might be ascribed to the incedas k3m3 0.86 0.74 0.71
Increased level of K promoted the K uptake. parhar > ¢
and Pathan (2004) and Roy and Singh (2006) studieaCD(on'os) 0.004 0.0834 0.0245
that application of organic and inorganic fertitge SEd(N) 0.0021 0.0042 0.0012
were increased the nutrient uptake might be dubg¢o  CD (P =0.05) 0.0045 0.0834 0.0245
combined effect of organic and inorganic fertilzen SEd (K X N) 0.0045 0.0834 0.0245

the increased nutrient availability and microbial cp (p=0.05) 0.0086 0.1648 0.0438
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Table 2. Haulm yield (g/pot) and pod vyield (g/pot) of Singhet al. (2008) studied that application of enriched

groundnut with  different treatments.

Treatment Haulm yield Pod yield (g/pot)
(9/pot)
KOMO 17.60 16.5
KOM1 20.08 17.5
KOM2 18.67 16.8
KOM3 19.59 16.5
K1MO 24.95 225
KiM1 28.25 245
K1M2 26.25 23.6
K1M3 26.65 22.8
K2MO 24.37 20.5
K2M1 25.45 21.4
K2M2 24.65 20.8
K2M3 24.58 19.5
K3MO 23.56 19.6
K3M1 23.89 194
K3M2 22.64 18.0
K3M3 22.72 18.5
SEd (K) 1.56 1.43
CD(P= 2.96 2.80
0.05)
SEd (N) 1.56 1.43
CD 2.96 2.83
(P=0.05)
SEd 2.96 2.83
(K X'N)
CD 5.50 5.21
(P =0.05)

plant varied from 0.55 to 0.8Qy/pot.The highest
potassium uptake of 0.8@/potwas recorded in the
treatment that received (Mi) 75 kg KO ha' and
pressmud @ 5 t FHa and it was followed by the sole
application 75 kg KO ha' with a value of 0.79 g/pot
respectively. Lowest value recorded in the conpial
(Table. 1). This could be ascribed to the accurimriat

compost along with inorganic fertilizers were reieg

N, P and K; and particularly improving potassium
uptake in soil. Prasadt al., 2010 reported that
integrated nutrient management practices recorded
significantly higher uptake of N, P and K by theakif

and rabi crops when compared to inorganic and
organic nutrient management practices. The response
of crops to integrated nutrient management is due t
higher availability of these nutrients in soil ressr
besides the additional quantity of nutrients sigzply
FYM and inorganic fertilizers. This was ascribed to
continuous supply of N, P and K throughout the crop
growth periods as the nutrients from inorganic sesr
were available to the crop in the early stagesiarie
later stages of the crop growth, the slow and
continuous release of nutrients from the organics®
made available.

Effect of organic and inorganic manures on yield of
groundnut crop: The results of statistical analysis
showed that the yield of groundnut significantly
influenced by the application of organic and inaiga
sources. The mean value of haulm ranged from 16.50
to 24.50 g pot’. The vield of groundnut was significantly
influenced by application of various sources ofamig
manures. The result revealed that the pots which
received 75 kg KO ha' and Pressmud @ 5 t ha
(K:M;) showed the highest haulm and pod yield
(28.25 and 24.g/pot) of groundnut crop respectively
and it was followed by the application of 75 kegkha®
(K1{My) with the value of haulm yield and in pod yield
in (KiM,) 75 kg KO ha' (26.25) along with the
application of vermicompost @ 2 t"h423.6 g/pot)
(Table 2). The lowest value registered in the int
pots. Addition of K to soils apart from increasitige
available K status, also favour higher pod yieldalh
might be mediated possibly due to the increased
nitrogen use efficiency with increasing levels of K
resulting higher biomass production was observed by

of dry matter content in plant in the above treatme patelet al. (2010).The application of K had marked
warranting higher potassium uptake. Availability of penefit in increasing the pod yield. Potassium iétp
nitrogen increased the uptake of potassium. Thisthe synthesis of sugars and starch and also in the
particular  treatment could have increased theyesistance to the crops against pest and disedsel w
exchangeable and water soluble potassium and by, turn, increased the yield. It was evident freme

supplying inorganic nutrients too.

Roy and Singh results, the increasing level of K resulted in

(2006) reported that treatments involving pressmudsimultaneous increase of biometric and yield aiteb
either alone or in combination with RDF were gyxcept the number of unfilled pods which decreased

recorded significantly higher potassium

uptake b3/considerably for the graded doses of K application.

wheat over RDF and burning of wheat straw + RDF.The different levels and split application of pciasn

Table 3. Co- efficient of correlation between different foroisk.

Formsof K H,0 sol K Exchangeble K Non-Exchangeable K LatticeK Total K
H,0 sol K 1 0.529* 0.394 NS NS
Kex 1 0.736** NS NS
Knex 1 NS 0.407**
Lattice K 1 0.994***
Total 1

** Significant at 5% level, *** Highly significantat 5% level, NS — Non —significant.
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