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Abstract: A field experiment was conducted to study the integrated use of organic and inorganic fertilizers on the
soil fertility status of Entic Haplustart in maize at Malayalathanpatti village, situated at Madurai district during Kharif
season of 2008-2009. The experiment was conducted in Randomized Block Design with three replications in
Annaiyur soil series (Entic Haplustert). The results revealed that highest grain yield of 4402 kg ha™ was recorded in
treatment that received vermicompost @ 5t ha™* with 75 percent Recommended dose of fertilizer (RDF) and it was
found to be superior to over treatments. Application of vermicompost @ 5t ha™+75 percent RDF recorded the
highest calcium and magnesium content in pot harvest soil sample (0.139 and 0.281%). And also increased the
crude protein (16.67 %) and starch (81.34 %) content in maize crop and it was followed by the treatment which
received sewage sludge 2t ha™ with 75 percent RDF (Recommended dose of fertilizers) and green leaf manure
@12.5t hawhereas the lowest value was recorded in control plot respectively. The vermicompost along with
inorganic fertilizers were efficiently used by maize crop for their growth and development and also maintainined soil
fertility and increased yield of the crop.
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INTRODUCTION or_gani_c_s and inorganics is desired to attainedstise

) ) L i o tainability of a system. Integrated use of concett
The conjunctive application of organics with inaMga  manyre ~ and chemical fertilizers improved  the
sources of nutrients reduces the dependence OBnzymatic activities as well as microbial populatisf
chemical inputs (Vanlanwe al., 2002). Utilization of — pacteria, fungal and actinomycetes. Decomposition o
indigenous sources of organics serve as altermativeyganic matter and recycling of carbon have suiastat
and or supplements to chemical fertilizers and elp eftect on the activity of enzyme evolved in minéza
increasing the productivity of the maize (Seshaiah,ion of nutrients. soil enzymes significantly cobtte
2000). Maize is globally the top ranking cereal in o gojl health. Vermicomposting is one such viable
potential grain productivity. It is cultivated inopical  ochnique for augmentation of organic source in. Soi
regions of the world. In India, maize is cultivat®d  application of vermicompost influences the physical
about 7.59 million hectares with a production of 714 ~namical and biological properties of soil. It iropes

million tones. It is a very difficult task for our he water holding capacity of the soil. Use of verm
agriculturists to increase the maize productiomftbe _ composting is being advocated for sustaining il f
present level of 34 to 100 million tonnes. In Tamil ity in various field crops (Senthil Kumar and /@a-
Nadu maize is cultivated in an area of 0.20 mill@e-  4ran 2002). The disposal of such sludges on dgricu
tares with a production of 0.24 million tonnes @ndav-  yr4| Jands offers potential for generation andyctiag
erage productivity of 1189 kg AigMinistry of Agricul-  of nytrients. Sewage sludge apart from providing or

ture, Crop Report, 2007). By 2020 AD, the require- yanic matter (contains around 50% dry matter), may
ment of maize for various sectors will be aroun® 10 155 enrich soils with other nutrients like nitrogéi-
million tonnes, of which the poultry sector demand ;g N), phosphorous (1-5%®s), potassium (0.1-3%

alone will be 31 million tonnes. It is a very dfilt K,O) and other elements (Dowdy al., 1978). Coir
task for our agriculturists to increase the maimapc- pith a by product of coir industry is available ttee
tion from the present level of 34 to 100 milliomt®s ¢ ,ne of 7.5 million tones per year in India. Thevra

(Seshaiah, 2000). As the mineral fertilizer aloaerot i, pith can be composted with funglléurotus sajor

meet the requirements of crops and cropping systeméaju’ Trichoderma sp andAspergillus sp) and it can be
because of high cost and also environment relés&d r  -gncluded an idea manure with higher content of

involved in its application and usage, integrated of  ,5cr0 and micro nutrients.
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But at present, scarcity and unavailability of ariga 201 B Crucle protein (%)
m Starch content(%)

sources plant nutrients may be supplies througl 321
organic and inorganic sources for sustaining the 7°
productivity of crops. Keeping above in view the °°
present investigation was conducted to study tfecef :E
of integrated nutrient management on soil fertiétyd

yield of maize crop4ea mays) in Entic Haplustart in
Tamil Nadu.

MATERIALSAND METHODS T2 T8 W T T8 T TR T8 T

Treatments

The experiment was conducted in farmer field the ) _ ) _
Malayalathanpatty village, situated at Madurai riist Flg:l. Effect of organic and in organic treatments on quality
during Kharif season of 2008-2009. attributes of maize crop.

Treatment details: There were 10 treatments which analyzed for the various physico-chemical propsrtie
includes }-Control, ~T-recommended dose of EFrom the textural composition of soil, it was it
fertilizer (RDF), T-75% RDF +250 vermicompost @ that the soil was sandy loam. The cation exchange
5t ha', T,-100% vermicompost @ 5t fa Ts-75% capacity of the soil was 14.8 C mol"{fkg™. The pH
RDF+ 25% green leaf manure @ 12.50h@:-100%  \yas 8.2 with EC of 0.42 dShThe organic carbon
green leaf manure @ 12'5}'5' haT7'75(Z° RDF+25%  content was 0.57 percent. The available nitrogen,
composted coir pith @ (}Ot a Ts'l(?OA’ composted  yasphorus and potassium contents of the soil were
coir pith @10t hé'0T9'75/° RDF+25% sewage sludge 558 5 16,0 and 265.3 kg haespectively recording

@ 2t hal'l.Tlto'tO?h@ Sewage Sllédge. @zj 2l;|1hm|1(h|(33h . low, medium and medium status in soil fertility.

were replicate fice in a randomize OCK C&SIIN yield: The yield of maize was significantly influenced

The test crop was maize (var. Super 900M). Theby application of various sources of organic masure
experimental soil was of sandy clay loam (Clay-

28.2%, Silt-23.3%, Fine sand-32.5% and Coarse sand"ilnd it was ranged from 2096 1o 4402 kg haThe

13.8%) texture and belong to Anaiyur soil seriestiE resul'; revealed thatrﬂath_e plots which received the
Haplustert). The soil was non-saline with alkaline vermicompost @ 5t hawith 75 percent RDF showed

; 1 the highest yield attributes of (4402 kg'haf maize
ection 51 52 &4 EC 042 45 FiOloved by P ftoued by ne aplcaton o 75% ROF
KMnO,4N, medium Olsen’s P and high in WI®Ac-K along with sewage sludge @ 2t 1h§hen rest of the
followed by method of Subbiah and Asija (1956), [featment tried (Table.1). The application of rents
Olsenet al. (1954) and Stanford and English (1949). through inorganic sources also might have increased
The crop was raised and grown up to 105 days an he yield of maize. Ir_1 groundnut (JL-24), appliocatiof
then harvested and then grain yield were recorded f Ul dose of vermicompost or half the dose of
the individual treatment wise and expressed in&g h Vermicompost coupled with 25 to 50 percent of
From the post harvest soil sample, soil were ctibc récommended dose of chemical fertilizers showed sig
from each treatments and analysed for the availabldlificant increase in yield over application of fayard
calcium and magnesium by Versanate method bymanure with recommended dosg of_chemlcal fer_tlllz-
Jackson (1973). Plant samples were collected fronf's, Kale and Ban¢1992). Application of organic
each treatment and analyzed for total N by Micromanures either alone or integrated with chemical
kjeldhal's method. The N content of the fruit was amendments for maize, performed better than all
multiplied by the factor 6.25 to get the crude piot amendments tested in laboratory trails studied by
content of the fruit and expressed in percent mietho ~ Mujeeb et al. (2010). Recommendation of organic
Humphries (1956) and starch analysed by colorimetri Matter alone with synthetic fertilizers could bépkiel
method in maize crop. for enhancing stagnant wheat grain yield was repote
Statistical analysiss The data obtained from the by Tahiretal. (2011). The lowest value was registered
investigation were subjected to statistical scgutia  in the untreated check (2096 kg'ha
determine the effects of treatments. The data weréAvailable calcium and magnesium: The available
analyzed adopting randomized block design, andcalcium was found superior when applied with organi
simple correlations were worked out to determire th and inorganic fertilizers and available calciumgeanh
possible relationships as described by Panse anftom 0.110 to 0.139 %. The highest value of 0.139
Sukhatme (1967). The critical difference was workedpercent was recorded in the treatment that received
out at 5 percent (0.05) probability. vermicompost @ 5t hawith 75 percent RDF and it

was followed by the application of sewage sludg@t@
RESULTSAND DISCUSSION ha' + 75 percent RDF and green leaf manure @ 12.5t
Physico-chemical properties of experimental soil: ha' with 75 percent RDF with the value of 0.135 and
The initial soil sample collected from the expenz 0.131 percent respectively. The least vale recoided
site before the commencement of experiment waghe control plot 0.110 %. The increase in the
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Table 1. Effect of organic and inorganic treatments on yield Table 2. Effect of organic and in organic treatments on

of maize crop. calcium and magnesium of soil at post harvest stage
Grainyield Treatments Ca(%) Mg (%)

Treatments (kg ha¥) T.: Control 0.110  0.232
T4 Control 2096 T, :Recommended dose of
T, :Recommended dose of 3224 fertilizer (RDF) 0.128 0.262
fertilizer (RDF) T3 75% RDF +25%
T3 75% RDF +25% vermicompost 4402 vermicompost @ 5t ha 0.139 0.281
@ 5t hat T4:1100% vermicompost @ 5t
T, 100% vermicompost @ 5t ha 2996 _T_a 75% RDF+ 25% green 0.125  0.259

. 0, 0, 5. 0 0
Ts: 75% RDF+ 25% green leaf 3806 leaf manure @ 12.5t Ha 0131 0271
_rlp grl%rg(y@ rleze.?\tlrefgf manure Te: 100% green leaf manure
@‘;' 12 5t (;]g 2472 @ 12.5t hg 0.121 0.255
T.: 75'(y RDF+25% ted T7: 75% RDF_+25% com-

7. 1970 > /0 COMposte 3513 posted coir pith @ 10t Ha 0.129 0.268
coir pith @ 10t hd o Te: 100% composted coir pith
Ts: 100% composted coir pith 2356 @ 10t hd 0.120 0.252
@ 10t ha To: 75% RDF+25% sewage
Tg: 75% RDF+25% sewage sludge 4100 sludge @ 2t ha 0.135 0.276
@ 2tha Ti0 100% sewage sludge @
T10: 100% sewage sludge @ 2tha 2642 2t hat 0.123 0.257
SEd 127.02 SEd 0.0011 0.0017
CD (P =0.05) 266.80 CD (P =0.05) 0.0023 0.0036

exchangeable calcium and magnesium content of soiPalanced C:N ratio enhancing the vegetative growth
might be due to release of those nutrients fromeddd resulting in high photosynthetic activity. The ceud
organic sources with inorganic fertilizers to thwil s fibre content increased the advancement of crop
after mineralization released calcium and magnesiumgrowth. It might be due to succulence, resultirgrfr
This indicates that the addition of organic sounmes the cell wall thickening and reduce the uptake of N
lease exchangeable calcium and magnesium to the soWwith advancement of crop growth reported by Roy and
The highest magnesium content of 0.281 percent wa$ingh, (2006). The crude protein content of growrdn
recorded in the treatment that received vermicomposkernel was improved significantly due to the apgplic
@ 5 t ha with 75 percent RDF and it was found to be tion of biocompost as reported by Selvemurugeal.
superior to the rest of the treatments involving (2013). The highest starch content of 81.34 percent
integrated and sole application of organic souare ~ Was recorded in vermicompost @ 5t*heombined

it was on par with treatment received 75 % RDMglo With 75 percent RDF and it was followed by the
with sewage sludge @ 2t hg0.276 %) and 75 % treatment which received sewage sludge 2t With
RDF along with green leaf manure @ 12.5t*ha 75 percent RDF and green leaf manure @12.5t ha
(0.271%) (Table.2). The lowest value was registémed With the starch content of 78.44 and 76.21 percent
the control check (0.232 %). The increase in therespectively (Fig.1). It might be due to increasetie
exchangeable calcium and magnesium contents of solnucilage content of starch in cob over control.
might be due to release of those nutrients fromeddd Increase in D-galactose, L. rhamnose and D-
organic sources with inorganic fertilizers to thsil s galacturonic acid contents in maize crop by the
after mineralization. Further, the organic acideased  application of nutrients through organic and inoiga
from the decomposition of vermicompost might have sources which might have resulted in increaseastht
released calcium and magnesium from the exchang€ontent reported by Tejada and Gonzalez (2008
sites in the soil. The above observation is in elos lowest value was recorded in the untreated coptol
agreement with the findings of Shineleal. (1992). (41.56%). The increasing doses of vermicompost
Crude protein and starch content: Application of along with inorganic fertilizers significantly ineased
vermicompost @ 5t ha+75 percent RDF showed the yield of potato tubers, starch content and dry
superior value in crude protein content (16.67%) ian Matter content in tubers as also reported in thairfgs
was followed by the treatment received 75% Of Maria Kmetoveet al. (2013).

RDF+25% Sewage sludge @ 2t™{45.89%) and
75% RDF+ 25% Green leaf manure @ 12.5t ha
(15.22%), whereas the lowest crude protein value ofThe present study concluded that vermicompost along
6.61 percent was recorded in control. This might bewith inorganic fertilizers were efficiently used by
ascribed to intense protein synthesis and itsieffic =~ maize crop for their growth and development and als
storage in the presence of abundant supply ofablail maintainined soil fertility and increased yield thfe
nutrients. The easy availability of nutrients leagdito crop.

Conclusion
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