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ABSTRACT

A comparative study was made at field conditions during ZDIP to evaluate the fertilization effect of
mechanically dried bioslurry and commercial fertilizerscoop growth, productivity and soil enrichment in terms &f\
and OM. The selected area was at University of Agricalitaisalabad, and Golden Acre cabbage was used in egpérim
with four treatments. Each treatment was replicated tiougs by setting out in randomized complete blockgiesihe
bioslurry from a biogas plant was obtained from Al-Hamd Expd@utyana Road, Faisalabad and was dried by using a
mechanical dryer. The cabbage data regarding plant depisity, height, unfolded leaves per plant, root depth and yield
was taken during growing period of crop. The results showed2®i8crease in plants density, plants height and root
depth, and 10% reduction in unfold leaves per plant in bigstteated plots. It was followed by the treatment ok
bioslurry was applied in combination with commercial fezéitis. The treatment with recommended commercial ferslizer
showed least significant effect in improving these patarseof the crop. The cabbage productivity showed minimum
yield 45 t/ha and maximum 79 t/ha from control and biosltregited plots respectively. It was followed by commercial
fertilizers treated plots as 68 t/ha. The fertii@aateffect of bioslurry was evaluated by measuring redidmount of NPK
and OM in soil after harvesting of the crop. The biosltregted plots showed better results as it reside 15% murera
of OM and NPK in the soil in relation with commercialtiiizers treated plots. The results revealed thatlbins mobilize
the nutrients and also add up organic matter in soiltbie that of commercial fertilizers.
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INTRODUCTION

Being an agricultural country, soil of Pakistan is mfaj importance. But now organic matter and other mifrie
are going to be low unfortunately in our soil. Intensifima in demand of food in the last three decades ishyehe
immense use of commercial fertilizers. On the otherdhéais not a good practice to use commercial fedit for long
duration due to their adverse effects on environment anccaoilitions. Under such situations, there is no alteraat
besides to add organic fertilizer into the soil to sastabp productivity and to increase soil fertility. A vaange of
organic fertilizers is available in different forms in asurroundings including cow dung, farmyard manure (FYM)

farmyard slurry, composted FYM, and digested biogas sl

Bioslurry is an anaerobic fermented organic materialassdd as a byproduct from the biogas plant after
production of combustible methane gas. It may be considesean effective source of organic fertilizer as ittaors
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considerable amount of nutrients and organic matter (Isk86). Bioslurry is rich in micro and macro nutrients
compared with both FYM and composted FYM. The fermentgtiacess in a biogas digester is brought anaerobically

by Methanogenic Bacteria.
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The fibrous material and inorganic solids which cannoesligor convert into methane either settle down in a

plant or come out with slurry liquid through an outlet. dtviery rich in nutritive elements including nitrogen (N),

phosphorous (P), potassium (K) and trace elementsnas(Zn), nickel (Ni), iron (Fe), cobalt (Co), cadmiui@d),

chromium (Cr), boron (B), calcium (Ca) and sodium (Na) (@up007).
It was being in practice from a long period, the use cfhfieiogas plant slurry. Latterly, it was also practiced

to use this slurry after drying in sun. It was a coriveral method of drying, but there were some lossesutfients

from the bioslurry. Leaching down and evaporation of nitrogech other nutrients from the bioslurry during sun drying

process is being observed.
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Cl', H,PO, , HPQ? etc are significantly lost by leaching

Cations
Cd™, Mg, etc are also lost up to some extent
So, there was a need to introduce some mechanicalotheéthdry the bioslurry in order to save all the

nutrients.
to conduct this type of work for the result oriented réghes in the use of digested biogas slurry. It will beyesw to

In Pakistan, to see the increasing trend in installimgids plants to meet energy requirements, it was obvious
convince farmers to use dried bioslurry as a fertilizea nearby land is not available or the slurry getestas in
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excess, the method of preservation of slurry (dryirg) belp farmers to use it later and conveniently. It ako
provide a basis for the future study of different aspettsoslurry.

MATERIALS AND METHODS

A mechanical system was being used in our study to drigitsturry. That dried bioslurry was being tested for
nutritional value and also evaluated its fertilization efffen soil as well as on growth parameters of crop asd it
productivity at field conditions. It was applied singled also in combination with commercial fertilizers.

The Dryer Contained the following Main Parts
¢ Vibratory sieve bench
*  Water collector
e Cylindrical chamber
e Hot air mechanism

e Crusher

|- -2 Gk e %

Figure 2: Dried, and Crushed Bioslurry

Soil parameters affected by dried bioslurry applicati@remhe major objectives of this study. The nutrients
residual effect of bioslurry on soil was evaluated bydemting soil tests. Soil samples were taken from depth 6rd
to see the nutrients variation and mobility in the fi€lthere were 48 soil samples from which 12 composite soil
samples were tested for the values of N, P, K, orgawaiter and soil texture. The experiment was statisfidasigned
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in randomized complete blocks. The experimental unit wkentd m x 5 m and total were 16 units at field. Tawer
treatments were applied namely, Tcontrol; without any fertilizer application), ,T(application of 50% dried
bioslurry+50% commercial fertilizers), sT(application of dried bioslurry), and 4T(recommended commercial
fertilizers).

The nursery of cabbage variety “Golden Acre” was used iexperiment to see the fertilization efficiency of the
bioslurry. The yield from area under each treatment wastosedke a comparison by using statistical design. Thetgrow
parameters of the cabbage crop were observed including plensity per meter square area, plant height (cm) from
bottom to top of the plant, the leaves intensity per pladtraot depth (cm) of the cabbage plants.

The commercial fertilizers (Di-Ammonium Phosphate and Uveste applied in the relevant plots according to
recommended dose of NPK as 160, 120 and 60 kg/ha respectivelk, (184). The dried bioslurry was applied @ 10
t/ha (20 kg/20 rf) in the plots within treatmentsTand 5 t/ha (10 kg/20 Fhin the plots within treatment,TThe crop was
irrigated at an interval of about 15 days. The managearehintercultural practices as weeding, hoeing, and spray aigains
the insects and pests were made according to requirement.

RESULTS AND DISCUSSIONS

The results of soil nutrients status, cabbage growth paeasnanhd cabbage productivity against respective
treatments were as described in graphical form.

The statistical analysis of data for OM in soil shdwréghly significant results at 5% probability level. The effect
of each treatment is given in Figure 3. The treatment wigddsioslurry showed the maximum value as 1.525%. It was
increased 0.66% over control, which was 0.865%. Treatmeht agitnbination of bioslurry and commercial fertilizers
gave second high percentage of organic matter as 1.2675 th&llwagd by treatment with recommended commercial
fertilizers as 1.065%. It is evident from results tbammercial fertilizers could not increase the organaiten in soil
significantly in relation with bioslurry. These resultsrevén line with those obtained by Juliana (1991) who stated tha

slurry obtained from bio fermentation process contains highesdration of plant nutrients and organic matter.
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Figure 3: Mean Values of Treatments for OM in Soil
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Figure 4: Mean Values of Treatments for Nitrogen in Soil
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Figure 6: Mean Values of Treatments for Potassium in Sbi
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Figure 7: Mean Values of Treatments for Plant Density and.eaves Intensity of Cabbage
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Figure 8: Mean Values of Treatments for Plant Height ad Root Depth of Cabbage Plants
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Figure 9: Mean Values of Treatments for Yield of Cabbage

The study revealed a remarkable change in soil macreenigtravailability by applying bioslurry. The overall
results of treatment with bioslurry were significant fesidual amount of NPK in soil from rest of the treaitse The
treatment means for nitrogen, phosphorus and potassiuneesented in Figure 4, 5, and 6. It has beens proved from
results that bioslurry is very effective to mobilize therients in soil. These results were in agreement witlitkdengs of
Nasir et al. (2010) who stated that bioslurry improved NPK contentsnaiz crop. The results were also evident of
statement by Islam (2006). He said that bioslurry is an kexdtedrganic fertilizer and a good source of plant maaeh a

micro nutrients

The results for growth parameters of cabbage plants showEidiure 7 and 8. The graphs showed maximum
number of plants per meter square, a significant increasaurit lpbight and root depth, and reduction in unfold leaves per
plant in bioslurry treated plots. It was followed by treatinT,. While treatment 7 showed least significant effect in
improving these features of the crop. These results wdieeirwith findings by Morsy (2002). He reported increase
plants density in cow dung bioslurry and poultry manure ghyeated plots. The results were also in accordancetheth
findings by Rahmaret al. (2008). They stated that plant height increased and ewofbunfolded leaves per plant of
cabbage decreased significantly by the application ofdiavg bioslurry.

Figure 9 shows cabbage yield results. There was signtfidifference between the treatmenisahd . Tz
showed maximum yield 79 t/ha. It showed 34 t/ha inaéagyield over control. It was followed by, &nd T, as 68 and 58
t/ha respectively. These treatments were not sigmifig different from each other, but showed increasédll 23 and 13

t/ha respectively over control. The higher yields of vegetablom bioslurry treated plots were reported by Keaa.
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(2007). The results obtained were also confirmed the findings figafhi (1993) who reported that dried biogas slurry

effectively increased the yields of vegetables likadto, cauliflower, cabbage, potato and brinjal.

CONCLUSIONS

Based on all analysis of the field data following conclusioasdeawn.
The dried bioslurry can be used as an effective fegtiliz development of cabbage significantly.

The soil OM and NPK increases 15% with the applicatbrDBGS, so it can be use as an effective soil

conditioner.

The biogas slurry application promotes growth parameters 30% which ultimately enhances production of the
crop from 30 to 40%.

It was found easy to use and transport the dried bioslurry
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