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CHAPTER – I

INTRODUCTION


The aim of agriculture research is to raise crop productivity. Various types and sources of organic wastes are utilized in agriculture but most of these materials remain unutilized, especially in resource poor countries. 


Organic manures may increase soil fertility and thus the crop production potential possibly by changes in soils physical and chemical properties including nutrient bioavailability, soil structure, water holding capacity, cation exchange capacity, soil pH, microbial community and activity etc. (Muhammad and Khattak, 2009). NFDC (1998) and Ibrahim et al. (2000) reported that organic manures were effective in increasing yield and good physical condition of the soil. Improved yields of various crops have been reported by addition of organic manures (Usman et al., 2003 ; Khaliq et al., 2004 and Muhammad and Khattak, 2009). 


Thus, there is an increasing awareness throughout the world about the organic, sustainable agricultural practice. 


India has a vast scope for re-utilization renewable agricultural wastes like farm yard manure industrial wastes like pressmud, coir pith and industrial by-products like gypsum and zinc sulphate. 


These agricultural wastes benefit crop production by improving soil fertility, increasing soil organic matter and in many instances, reducing the incidence of plant diseases. 


India is the largest consumer and second producer of sugar in the world, with over 450 sugar factories located throughout the country. The sugar industry is amongst the largest agro-processing industries in India with average sugar production of about 176.75 lakhs tones with an annual turnover of Rs.150 billion. The pressmud and molasses are industrial by products of sugarcane industry in India (Plate – I) and the production is respectively to the tune of 7.0 and 7.5 million tonnes annually (Manickam, 2007). 


The value of pressmud as an organic manure has been well recognized for utilizing in agriculture, as it contains valuable plant nutrients in organic form besides being a very effective soil ameliorant (Ramaswamy, 1999). 


Conversion of raw pressmud into enriched pressmud compost through composting process was increased the available nutrient content like N, P and K. Application of pressmud compost was increased the crop yield and soil properties than raw pressmud (Desmukh et al., 2003). 


The Pondicherry Agro-Service and Industrial Corporation (PASIC) of Pondicherry are producing and selling the enriched pressmud compost in large quantities and is popularized among the farmers. 

PLATE – I

WASTE FROM SUGAR INDUSTRY

[image: image2.png]



COLLECTION OF PRESSMUD
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PRESSMUD HEAP


Pressmud is a soft, spongy, light weight, amorphous dark brown material which can absorb moisture when dry. Pressmud contains fairly high quantities of plant nutrients that are essential for plants besides being a very effective soil amendment. Pressmud contains appreciable amounts of nitrogen, Ca, Mg, S, trace elements and organic matter. 


Pressmud is rich in many plant nutrients and it also has properties to ameliorate degraded soils. Many research works indicate that application of pressmud improves soil fertility, nutrient uptake and yield of crops. 


Farm yard manure is especially beneficial as it improves soil physical structure and provides nutrients for plants. 


Farm yard manure is prepared basically using cow dung, cow urine, waste straw and other dairy wastes. When cow dung and urine are mixed, a balanced nutrition is made available to the plants. Availability of potassium and phosphorus from farm yard manure is similar to that from inorganic sources. 


Farm yard manure reduces dispersion in soil, thereby increasing macro aggregates in soil (Ray and Gupta, 2001). Therefore, utilization of farm yard manure in agriculture is recommended for retaining productivity of problem soils, improving economy in agriculture and minimizing environmental problems.


Gypsum is calcium sulfate (CaSO4) while the calcium will displace hydrogen ions, these ions will remain in solution and will not adjust soil pH. Gypsum use in agriculture provides plant nutrients, improves soil physical and chemical properties and increases crop productivity. The Ca and S in gypsum are readily utilized as nutrients by plants. Gypsum also improves soil aggregation which in turn increases water infiltration and reduces run off on highly erosive soils. 


Zinc deficiency is an increasingly important risk factor to the global agriculture and human health. Zinc is an essential micronutrients, which is equally important for all forms of life i.e., for plants, animals and human beings (Alloway, 2004). Zinc deficiency is more common under the conditions of high pH, calcareous, light and sandy soils, high phosphorus levels and wet soils. 


Zinc plays a key role as a structural constituent or regulatory co-factor of a wide range of different enzymes and proteins in many important biochemical pathways. 


Zinc fertilizers increase both the yield and quality of several crops, including wheat (Hu et al., 2003 and Cakmak, 2008), rice (Liu et al., 2003) and peas (Fawzi et al., 1993). The zinc available to plants is in the soil solution or adsorbed in a labile form. 


Legumes are the major caloric and protein source in our country especially for vegetarian population.


Black gram (Vigna mungo L.) is one of the important pulse crop in India. Black gram reported to be originated in India. India is the largest producer of black gram in the world. The crop is resistant to adverse climatic conditions and improve the soil fertility by fixing atmospheric nitrogen in the soil. The pulse ‘black gram’ plays an important role in India diet, as it contains vegetable protein and supplement to cereal based diet. Black gram supplies a major share of protein requirement of vegetarian population of the country. Black gram rich in potassium, phosphorus and calcium with good amount of sodium. It also has small amount of iron and are very rich in phosphoric acid. Black gram cures diabetes, sexual dysfunction, nervous disorders, hair disorder, digestive system disorder and rheumatic affliction. The plants are grown as green manure and cover crops (Plate – IIA). 


Cowpea (Vigna unguiculata L. Walp) is also commonly referred to as southern pea, black eye pea, crowder pea, lubia, niebe, coupe or Frijole. Worldwide cowpea production has increased dramatically in the last 25 years. The protein in cowpea seed is rich in the amino acids, lysine and tryptophan, compared to cereal grains. Therefore, cowpea seed is valued as a nutritional supplement to cereals and an extender of animal proteins (Plate – IIB). 


Cowpea can be used at all stages of growth as a vegetable crop. Cowpea seed is a nutritious component in the human diet, as well as a nutritious livestock feed. The nutrient content of mature cowpea seed contains protein, fat, fiber, carbohydrate, thiamine, riboflavin, niacin. It also is used as a green manure crop, a nitrogen fixing crop, or for erosion control. Similar to other grain legumes, cowpea contains trypsin inhibitors which limit protein utilization. 

PLATE – II

HABIT BLACK GRAM AND COWPEA
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A. BLACK GRAM
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B. COWPEA


The overall objective of the study was to develop a comprehensive strategy to utilize our organic wastes in environmentally safe manner. 


The present investigation was undertaken to study the effect of enriched pressmud compost on nutrient availability and yield with the following objectives :

· To study the influence of enriched pressmud compost on biometric parameters and yield of legumes.

· To study the influence of enriched pressmud compost on soil reaction (pH) and electrical conductivity.

· To assess the availability of major nutrients in soil. 
CHAPTER – II 

REVIEW OF LITERATURE


The available literature pertaining to the influence of organic amendments such as composted pressmud, farmyard manure, gypsum and zinc sulphate on the growth and yield of various crops and the influence  of these manures in increasing the fertility of soil as relevant to the present investigation are reviewed and presented in this chapter.

Dry matter, cane and sugar yields increased with increasing nitrogen and pressmud cake rates was observed by Bangar et al. (2000).


Singh and Singh (2000) reported that application of farm yard manure combined with NPK improved the soil environment, encouraged proliferous root system resulting  in better absorption of water and nutrients from lower layers and thus resulting in higher yield and nutrient uptake. 


In groundnut, application of farmyard manure @ 10 – 15 t ha-1 increased the pod and haulm yields and improved the yield parameters like shelling percentage, 100 seed weight and sound mature kernel compared to the recommended dose of fertilizers (Subrahmaniyan et al., 2000).


Farmyard manure not only supplied nutrients but also improved soil conditions to produce higher yields (Jagdev and Singh, 2000).


Negi and Mahajan (2000) reported that significant increase in wheat grain and straw yields with addition of farmyard manure to inorganic fertilizers as compared to no farmyard manure.


Long-term effects of integrated nutrient management on productivity of rice-rice cropping system in both rainy and post-rainy seasons showed that the use of inorganic fertilizer (50%) and farm yard manure or green manure (50%) produced better yields than those obtained by application of 100 per cent of recommended inorganic nitrogen was proved by Katyal and Gangwar (2000).


Rekhi et al. (2000) reported that initial level of organic carbon (OC) was increased to medium after three years of rice-wheat cropping pattern with the green manure or farmyard manure application.


Zinc was used as an effective catalytic agent for synthesis of genistein was reported by Whalley et al. (2000). Therefore it seems that zinc acts as a catalytic substance for biosynthesis of phytoestrogen in pomegranate seed.


Dobermann and Fairhurst (2000) reported that zinc deficiency is usually more prevalent in rice soils with a high pH and high content of organic matter or when organic manures are applied.


Pressmud or filter cake is one of the important organic wastes capable of supplying sufficient amount of plant nutrients to soil, due to its favourable effects on soil texture, structure, organic matter contents, the water holding capacity and aeration of soil. The higher amount of NPK in pressmud has made it a valuable nutrient resource was influenced by Rakkiyappan et al. (2001).


Razzaq (2001) reported that substituting chemical fertilizers with sugarcane filter cake in crop production will add sulfur and boost up organic matter status of soil to satisfactory level within 5 to 6 years and improve and maintain soil health.


Haq et al. (2001) reported that significant increase in lentil yield and other important yield parameters of the crop due to pressmud application.

The use of pressmud applications was improved in the soil physical, chemical and biological conditions was reported by Barry et al. (2001). 

Solaimalai et al. (2001) reported that pressmud rich in many plant nutrients and it also has properties to ameliorate degraded soils. Research works have indicated that application of pressmud improves soil fertility, nutrient uptake and yield of medicinal herb of Ocimum sanctum.

Sugarcane filter cake (SFC) also known as pressmud (PM) being produced in abundant amounts by sugar mills has been used as an organic fertilizer for rendering sodic and saline-sodic soils fit for optimal crop production was suggested by Barry et al. (2001).

Sugarcane filter cake is a good source of organic manure was reported by Bokhtiar et al. (2001) as well as an alternate potential source of vital nutrients was found by Razzaq (2001).

Farmyard manure reduces dispersion in soil, thereby increasing macro aggregates in soil was found by Ray and Gupta (2001).

Muneshwar et al. (2001) showed that combined application of farm yard manure and green manure increased yield content in wheat.

Application of phosphorus fertilizer in combination with farmyard manure was found effective in enhancing the effectiveness of phosphorus fertilizers was studied by Whalen and Chang (2001).

Ullah et al. (2001) reported that the application of 25 kg ZnSO4 ha-1 (5 kg Zn ha-1) increased significantly the plant height, 1000 grain weight, grain and straw yield and soil zinc contents.

Kausar et al. (2001) reported positive response of Basmati-370 and Basmati-385 while DM-25 responded negatively to zinc application in the field study. They also reported maximum yield for zinc soil application @ 4 mg kg-1 and 6 kg ha-1 in pot culture and field study.

Zinc content of the leaves, fruit juice and seeds were determined by dry ash method as described by Saini et al. (2001) using Atomic Absorption Spectrometer (5100 ZL, Perkin Elmer, USA).

Krishnamurthy et al. (2002) observed that application of pressmud @ 10 t ha-1 recorded 17.2, 22.6 and 22.0 per cent increase in plant height, number of tillers per plant and rhizome yield of turmeric, respectively over control.

Sharma et al. (2002) recorded an increase in number of millable canes and yield when pressmud and urea were added in 1 : 1 ratio than pressmud alone. 

The integrated use of pressmud and urea 1 : 1 ratio at 180 kg ha-1 is beneficial for cane crop in calcareous soil was analyzed by Sharma et al. (2002).

Nehra and Hooda (2002) reported that the increased plant height in lentil crop due to pressmud application.

Shirani et al. (2002) concluded that farmyard manure application level of 30 and 60 mg ha-1 increased organic matter contents on both raw and inter raw tracks significantly.

Application of farmyard manure increased the availability of potassium to crop, increasing moisture content of soils and enhanced the availability of potassium to plant. Addition of farmyard manure might have restored soil from potassium depletion, exhibit positive potassium balance and maximum phosphorus fixation was reported by Akbari et al. (2002).

Kaya et al. (2002) concluded that zinc has been found useful in improving yield and yield components of wheat.

Increased pod yield due to the application of pressmud either separately or in combination with inorganic fertilizer was reported by Manikandan (2003) in groundnut.

El-Keltawi et al. (2003) stated that the application of organic wastes derived from sugarcane industry (Filter-mud cake and “El-Takamolia”) enhanced the plant growth and production of local roselle (Hibiscus sabdariffa L.) cultivar. They also concluded that filter-mud-cake or “El-takamolia” could be utilized as naturally organic alternatives to the traditional farm yard manure, especially in the new reclaimed sandy soil.

Application of pressmud compost increased the crop yield and soil properties than raw pressmud (Desmukh et al., 2003).

Mathakiya and Meisheri (2003) reported that the application of pressmud increased the electrical conductivity of the soil.

Bari (2003) found that farmyard manure is the most important organic manure. It is estimated that about 1.5 million tones of nutrients are available from farmyard manure.

Anburani et al. (2003) stated that readily available nitrogen from the application of farmyard manure and biofertilizer may be the prime factor for the increased fruit weight, length and girth in brinjal.


The application of gypsum @ 4 t ha-1 found beneficial for higher production of mustard in red loam soils of mewar (Rajasthan) and for improvement of fertility status of soil was examined by Akbari et al. (2003). 

Zinc an essential element for the normal growth and metabolism of plants played very important role in enzyme activation and was also involved in the biosynthesis of some enzymes and growth hormones was reported by Ranja and Das (2003).

The pressmud usually contains about 70 per cent lime, 15 – 20 per cent organic matter and 2 – 3 per cent sugar was analyzed the contents by Khattak et al. (2004).

Deshmukh (2004) reported that increase in number of nodule, nodule biomass, plant biomass, root growth and shoot growth of Bengal gram is by the pressmud compost in association with rhizobium and it is possible in all soil types. 

Choudhary et al. (2004) reported that application of gypsum and farm yard manure decreased the pH and exchangeable sodium percentage of the soil. Application of pressmud @ 15 t ha-1 along with 50 per cent gypsum requirement significantly reduced the exchangeable sodium percentage of the soil under poor quality irrigation water, which contributes some amount of the sodium to the soil. 

Zinc deficiency is common in calcareous soils of arid regions was proved by Alloway (2004) where pomegranate production is extensive. Zinc is essential for the healthy growth of plants, animals and humans. It plays an essential role in several key plant physiological pathways that are concerned with photosynthesis and sugar formation, protein and hormone synthesis, growth regulation, seed production and disease resistance was found by Alloway (2004). It may also have an important role in the synthesis of phytoestrogenic compounds in plants.

Shaaban et al. (2004) reported that increasing rates of boron and zinc were applied to maize plant in calcareous soil under greenhouse conditions, Egypt.

Singh et al. (2005) reported an increase in macro and micronutrient contents of the soil after treatment with mixture of sugarcane trash + pressmud. 

The positive effect of pressmud on various crops under salt-affected soils was reported by Yaduvanshi and Swarup (2005). 

Among the organics, pressmud recorded increased availability of nitrogen. This might be due to the congenial environment for soil organisms involved in nitrogen transformation was analyzed by Muthuraju et al. (2005).

Seth et al. (2005) reported that the application of sulphitation pressmud (SPM) and its compost reduced the pH and electrical conductivity of the soil.

Beneficial effect of farmyard manure in conjunction with recommended dose of fertilizers may be due to the effect of organic matter in improving physical, chemical and biological environment of soil conducive to better plant growth was found by Deshmukh et al. (2005).

According to Yaduvanshi and Swarup (2005) the application of farm yard manure, gypsum and pressmud along with NPK fertilizer significantly enhanced the yield of rice and wheat over the NPK treatment alone under continuous use of sodic irrigation water.

Venkatesan et al. (2005) reported positive and highly significant correlation between zinc and polyphenols contents of mature leaves of tea. 

The organic fraction of pressmud is 15 – 30 per cent fiber, 5 – 15 per cent crude protein, 5 – 15 per cent sugar, 5 – 15 per cent crude wax and fats and 10 – 20 per cent ash comprising oxides of Si, Ca, P, Mg and K was found by Partha and Sivasubramanian (2006).

Rasul et al. (2006) found that pressmud contains appreciable amounts of N, P and K and other nutrients such as Si, S, Cu, Zn, Fe and Mn.

Zahid and Niazi (2006) suggested that the pressmud an important by product of the sugar industry had considerable quantities of Ca, S, organic carbon and N, P and K and also a cheaper source of organic matter rather than gypsum, which can successfully be used for the reclamation of saline-sodic soils.

Mastol et al. (2006) analyzed that farmyard manure has been reported to significantly increase SOC (soil organic carbon), microbial biomass and microbial coefficient.

The improved growth and yield of maize in the farmyard manure combined with nitrogen plots were attributed to greater soil water content, higher nutrient availability, and more protection from erosion compared to control treatment was reported by Chiroma et al. (2006).

The enhanced growth observed in the farmyard manure treatments over the control could be partly due to more favourable moisture regime in the root zone and partly due to more efficient utilization of nutrients released from decomposition of the added farmyard manure was analyzed by Chiroma et al. (2006).

Zinc concentration in maize plants ranges from 25 to 150 mg kg-1 for shoots, depending on the soil aeration and soil temperature, moisture in the root zone as well as the genetic material was reported by Malavolta (2006). 

Genc et al. (2006) reported that zinc has vast numbers of functions in plant metabolism and consequently zinc deficiency has a multitude of effects on plant growth. 

Zinc has been reported that effective in increasing dry matter production in wheat plants was found by Ozkutlu et al. (2006).

Pressmud is a good source of organic matter, NPK and important micronutrients and has established its importance in improving fertility, productivity and other physical properties of agricultural soils was examined by Rangaraj et al. (2007).

Rangaraj et al. (2007) reported that agro industrial wastes (pressmud, coir pith and farmyard manure) as organic manures favourably improved soil organic matter, microbial population and enhanced the soil macro (N, P, K) and micronutrients (zinc, copper, manganese and iron). 

The pressmud and molasses are industrial byproducts of sugarcane industry in India and the production is, respectively to the tune of 7.0 and 7.5 million tones annually was reported by Manickam (2007).

The increased application of farm yard manure, which contain appreciable quantities of magnesium, might have helped in chlorophyll synthesis which in turn increased the rate of photosynthesis was found by Sanwal et al. (2007).

Sanwal et al.(2007) reported that application of farmyard manure would have caused accumulation of nutrients in comparison to synthetic fertilization which resulted better quality fruits with less fibre.

Hossain and Ishimine (2007) indicates that the application of farmyard manure showed an excellent efficacy on growth parameters and yield of turmeric over control. They also found that the yield of turmeric increased four-five times with application of farmyard manure in dark red soil and grey soil, whereas the manure applied in red soil resulted three times higher yield than control.

Soundarrajan et al. (2007) reported that the composted pressmud (bio-earth) and farmyard manure were significantly increased the exchangeable cations of post harvest soil.

Application of farmyard manure @ 21.9 t ha-1 produced the highest DMP, pod yield and haulm yield and gave higher net return and BCR was examined by Chandrasekaran et al. (2007).

Makoi and Nadkidemi (2007) ascribed that farmyard manure decreased the exchangeable sodium percentage by 30.4, gypsum by 30.3 per cent when the two amendments were combined. 

Haq et al. (2007) indicated that the maximum increases in number of spikes m-2, number of grains spike-1, 1000 grains weight, straw and grain yield were 128, 48, 47, 34 and 133 per cent respectively in case of combined application of gypsum @ 100 per cent GR and manure @ 10 tones ha-1 over control.

Pagaria and Totawat (2007) reported that the treatment of calcareous sodic soil with pressmud at 15 t ha-1 or spent wash at 0.75 million t ha-1 in integration with phospho gypsum at 50 per cent GR increased the metallic status of cations (Fe, Mn, Zn, Cu, Ni, Cd and Pb).

Bagci et al. (2007) stated that adequately applied zinc has been shown to improve the water use efficiency of wheat plants.

Nahed and Balbaa (2007) reported that use of zinc in Blue sage (Salvia farinacea L.) enhanced the length of peduncle, length of main inflorescence, number of inflorescence and florets and fresh and dry weight of inflorescences / plant.

The yields of various crops including maize and millet can be markedly improved with sugarcane filter cake applications was explained by Elsayed et al. (2008). 

Jamil et al. (2008) reported that the effect of pressmud and mineral fertilizer helped to increase the number of pods plant because of its positive effect on soil, nutrients availability and organic matter contents along with pH, exchangeable Ca and Mg in the soil.

By virtue of the chemical composition and high content of organic carbon, the usefulness of pressmud as a valuable organic manure was reported by Jamil et al. (2008).

Cakmak (2008) reported that zinc fertilizers increase both the yield and quality of several crops, including wheat.

Zinc applications decreased the borers populations to reduce pest damage, which is parallel to the findings of Babczynska et al. (2008) who stated that insect reproduction is influenced by various factors, including food quality and quantity, temperature, population density and female age.

Muhammad and Khattack (2009) revealed that the organic matter content P, K, bioavailability in soil and their uptake by plants were increased by organic matter application, farmyard manure, poultry manure and pressmud.

Improved yields of various crops have been reported by addition of organic manures was found by Muhammad and Khattak (2009).

The application of organic manures increased the yield parameters to 21 per cent in number of pods, 10.5 per cent in shelling percentage and 37 per cent in hundred kernel weight in groundnut with farmyard manure was reported by Balakrishnan et al. (2009).

Increased zinc application to soil significantly increases its concentration in the edible plant parts of staple food crops was examined by Maqsood et al. (2009).

Samia and Mahmoud (2009) found that spraying zinc sulphate increased plant height, number of leaves as well as fresh and dry weight of leaves in Tritonia crocata. He recorded that zinc increased total carbohydrate in Antholyza aethiopica and Tritonia crocata plants, respectively.

Potorzycki (2009) studied spraying of zinc on corn seeds and found that it will increase grain yield upto 18 per cent.

Ghulam et al. (2010) concluded that the application of pressmud @ 15 to 20 t ha-1 would be the most suitable dose for improving the physico-chemical properties of calcareous soil.

Sangwane et al. (2010) explained the application of converting sugar industry waste pressmud with cow dung into vermicompost. Vermicomposting resulted in decrease in carbon concentration and an increase in nitrogen, phosphorus and calcium concentrations of the vermicompost. 
CHAPTER – III 

MATERIALS AND METHODS


The details regarding enrichment of agro industrial wastes, composting technology, evaluation of compost maturity, incorporation of composted wastes and pot culture experiments, the biometrics, yield and biochemical parameters recorded, analytical procedures followed for soil physical and chemical characteristics and the statistical analysis are presented in this chapter.

COLLECTION OF AGRO-INDUSTRIAL WASTE


The agro-industrial waste such as pressmud was collected in large amounts from Gomuki Sugar Factory, Kallakurichi, Villupuram District.

BIOCOMPOST


Biocompost is humus rich organic manure prepared by mixing pressmud and distillery effluent on the ratio of 1:2 pits of size 2 x 1½  x 1 m were used for composting. The waste distillery effluent was sprayed twice a week for maintaining the adequate moisture level of 60 per cent. Fortnightly turning should be given for proper aeration when compost is removed. After eight weeks the composition of raw and composted pressmud were analysed and the parameters recorded as follows :

1. pH

2. Electrical conductivity

3. Organic carbon (Walkey and Black, 1934)

4. Nitrogen (Subbiah and Asija, 1956)

5. Phosphorus (Jackson, 1973)

6. Potassium (Standford and English, 1949)

7. C : N ratio

COLLECTION OF PLANT AND SOIL SAMPLES


Red sandy loam soil was collected for the pot culture experiment. The plants selected for the present investigation were : 

1.  Vigna mungo L. (Var. Co. 5)

2. Vigna unguiculata L. Walp. (Var. Co(CP) 7)

BIOASSAY ESTIMATION


A number of organic and inorganic substances that may accumulate in the liquid phase of composts early during composting process have the potential for inducing a phytotoxic response, particularly in seedlings. Hence in the present study, a bioassay using black gram and cowpea as test plants to assess the impact of pressmud compost maturity on seedling growth was carried out. The seeds of black gram and cowpea were soaked in beakers containing equal amount of different concentration of compost extracts for 12 hours respectively. One set was kept as control by soaking the seeds in water. The seeds were arranged in germination towels. The following concentrations of composts were used :


T1 – Control


T2 – 1 per cent pressmud


T3 – 2 per cent pressmud

T4 – 3 per cent pressmud

T5 – 4 per cent pressmud

T6 – 5 per cent pressmud


The following parameters were recorded after seven days of growth.

1. Root length

2. Length of epicotyl

3. Length of hypocotyl

4. Number of lateral roots

Thus the influence of pressmud on germination of seedlings were determined.

POT CULTURE EXPERIMENT

TREATMENTS APPLICATION AND CULTIVATION


The pots were filled  with 7 kg of sandy clay loam soil. The compost was applied to the respective pots and mixed thoroughly. Viable seeds were selected and about five seeds were sown in each pot with three replications.


After germination three healthy plants were maintained per pot. Plant protection measures and other cultural practices were followed as per recommendation by Tamil Nadu Agricultural University, Coimbatore. 

TREATMENT DETAILS


T1 
-
Control


T2
-
Composted pressmud 12.5 t ha-1

T3
-
Composted pressmud 12.5 t ha-1 + Farmyard manure 12.5 t ha-1

T4
-
Composted pressmud 12.5 t ha-1 + Farmyard manure 12.5 t ha-1      


+ Gypsum 12.5 t ha-1

T5
-
Composted pressmud 12.5 ha-1 + farmyard manure             



12.5 t ha-1 + zinc sulphate 12.5 t ha-1
VEGETATIVE PARAMETERS


On the 30 DAS and 45 DAS (blackgram and cowpea) plants were uprooted from the pot and the following vegetative characters were noted.

1. Number of leaves

2. Number of nodules

3. Shoot length

4. Root length

5. Plant fresh weight

6. Plant dry weight

YIELD PARAMETERS


On the 70 days in black gram and cow pea, the plants were uprooted from the pot and the following yield parameter were observed. 

1. Length of the pod

2. Weight of the pod

3. Number of seeds per pod

4. Weight of the seeds per pod

BIOCHEMICAL ANALYSIS


Biochemical parameters analysed were

1.
Protein


Estimated on 30 and 45 DAS in black gram and cow pea leaves.

2.
Chlorophyll


Estimated on 30 and 45 DAS in black gram and cow pea leaves.

i.
ESTIMATION OF TOTAL PROTEIN (Lowry et al., 1951)

Principle


The blue colour developed by the reduction of the phospholybdic, phosphotugstic components in the Folin-ciocalteau reagents by the amino acids tyrosine and tryptophan present in the protein plus the colour developed by the biuret reaction of the protein in Lowry’s method.

Materials

1. 2 per cent sodium carbonate in 0.1 N sodium hydroxide (Reagent A). 

2. 0.5 per cent copper sulphate (CuSO4 5 H2O) in 1 per cent potassium sodium tartarate (Reagent B).

3. Alkaline copper solution : Mix 50 ml of reagent A and 1 ml of reagent B prior to use (Reagent C).

4. Folin-Ciocalteau reagent (Reagent D)

5. Protein solution (Stock standard) : Weighed accurately 50 mg of bovine serum albumin (fraction V) and dissolved in distilled water and made upto 50 ml in a standard flask.

6. Working standard : diluted 10 ml of stock solution to 50 ml with distilled water in a standard flask. One ml of this solution contains 200 mg protein.

Procedure

Extraction of Protein from Sample


Extraction is carried out with buffers used for the enzyme assay weighed 500 mg of the sample and ground well with a pestle and mortar in 5 – 10 ml of the buffer centrifuged and used the supernatant for protein estimation.

Estimation of Protein

1. Pipetted out 0.2, 0.4, 0.6, 0.8 and 1 ml of the working standard into a series of test tubes.

2. Pipetted out 0.1 and 0.2 ml of the sample extract in two other test tubes.

3. Made up the volume of 1 ml in all test tubes. A test tubes with 1 ml of water served as the blank.

4. Added 5 ml of reagent C to each test tube including the blank. Mixed well and allowed to stand for 10 min.

5. Then added 0.5 ml of reagent D mixed well and incubated at room temperature in the dark for 30 min. Blue colour is developed.

6. Took the readings at 660 nm. 

7. Drawn a standard graph and calculated the amount of protein in the sample.

Calculation


Expressed the amount of protein mg/g sample



=
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ii.
ESTIMATION OF CHLOROPHYLL CONTENT


Chlorophyll ‘a’, ‘b’ and ‘total’ chlorophyll were analysed following the method of Arnon (1949). 

Materials


Diluted analytical grade acetone to 80 per cent acetone.

Procedure

1. Weighed 1 g of freshly cut sample of leaf was taken into a clean mortar.

2. The leaf bits were ground to a fine pulp with the addition of 20 ml of 80 per cent acetone.

3. The mixture thus obtained was centrifuged (5000 rpm for 5 minutes).

4. The supernatant was transferred to 100 ml volumetric flask.

5. The procedure was repeated till the residue became colourless. 

6. Made up the volume to 100 ml with 80 per cent acetone.

7. The absorbance of the solution was read in a spectrophotometer at 663 and 645 nm against the solvent (80 per cent acetone). 

Calculation


Calculate the amount of chlorophyll present in the extract mg chlorophyll per ‘g’ tissue using the following equation.

1. mg of chlorophyll ‘a’/g tissue
=
12.7 A663 – 2.69 A645 x 
[image: image7.wmf] x W
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2. mg of chlorophyll ‘b’/g tissue
=
22.9 A645 – 4.68 A663 x 
[image: image8.wmf] x W

1000

V


3. mg of total chlorophyll /g tissue
=
20.2 A645 + 8.02 A663 x 
[image: image9.wmf] x W

1000

V


where

A
=
Absorbance of specific wave length

V
=
Final volume of chlorophyll extract in 80 per cent acetone.

W
=
Fresh weight of tissue extract.

PRE AND POST HARVEST SOIL SAMPLE ANALYSIS


The soil samples before and after harvesting the experimental plants were collected and soil characteristics were noted as follows : 

1.
Available nitrogen (alkaline permanganate method ; Subbiah and Asija, 1956).

2.
Available phosphorus (Jackson, 1973).

3.
Available potassium (Standford and English, 1949).

STATISTICAL ANALYSIS


The data obtained from various biometrical observations, yield parameters and biochemical parameters were subjected to the statistical analysis and based on the results, inferences were drawn. Whenever the treatment differences were significant critical differences were worked out.
CHAPTER – IV 

RESULTS AND DISCUSSION


The experimental result pertaining to the composting of agro waste pressmud, farmyard manure, gypsum, zinc sulphate, biometric parameters of test crops during seedling, vegetative growth and yield parameters, during the pot culture experiments on legumes like Vigna mungo L. var. Co. 5 (Black gram) and Vigna unguiculata  L. Walp var. Co(cp) 7 (cow pea), pre and post harvest soil samples were analysed and presented in this chapter. 

COMPOSITION OF RAW AND COMPOSTED PRESSMUD (Table – I and Plate – III)


The pH of the raw pressmud was 7, electrical conductivity 3.6 millimhos cm-1, organic carbon 36 per cent, nitrogen 1.5 kg ha-1, phosphorus 1.2 kg ha-1, potassium 0.63 kg ha-1 and C : N ratio 36 : 1.5.


The physical and chemical characteristics of composted pressmud were pH 7.4, electrical conductivity 6.8 millimohos cm-1, organic carbon 12 per cent, nitrogen 1.95 kg ha-1, phosphorus 2.26 kg ha-1, potassium 2.99 kg ha-1 and C : N ratio 12 : 1.95.


Nitrogen, phosphorus and potassium were increased when compared to raw pressmud whereas C : N ratio was decreased from 36 : 1.5 (raw pressmud) to 12 : 1.95 (composted pressmud) and organic carbon from 36 per cent (raw pressmud) to 12 per cent (composted press mud). The increase 

TABLE – I

CHEMICAL COMPOSITION OF RAW AND COMPOSTED PRESSMUD

	Chemical parameters
	Raw pressmud 
	Composted pressmud

	pH
	7
	7.4

	Electrical conductivity (dSm-1)
	3.6
	6.8

	Organic carbon (%)
	36
	12

	Nitrogen (kg ha-1)
	1.5
	1.95

	Phosphorus (kg ha-1)
	1.2
	2.26

	Potassium (kg ha-1)
	0.63
	2.99

	C : N ratio
	36 : 1.5
	12 : 1.95


PLATE – III

RAW AND COMPOSTED PRESSMUD
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in nitrogen, phosphorus and potassium in the present study was supported by the earlier works (Partha and Sivasubramanian, 2006 and Rangaraj et al., 2007).
SEEDLING GROWTH EXPERIMENTS
Effect of Composted Pressmud Extract on Black Gram Seedling (Table – II, Figures –  1, 2 and Plates – IV)


The composted pressmud extract highly influenced the seedling growth parameters of black gram. In 12 hours soaking experiment of black gram, the epicotyl length was highest in T4 (13.10 cm), T5 (13.60 cm), T6 (13.78 cm) when compared to control T1 (11.23 cm) and other treatments T2 (11.49 cm) and T3 (11.28 cm). The hypocotyl length was highly increased in T6 (17.22 cm) when compared to control T1 (8.57 cm). The root length was highest in T6 (17.48 cm) when compared to control T1 (8.63 cm) and other treatments. The number of lateral roots increased in T4 (19.33), T​5 (21.50) when compared to control T1 (10.50).
Effect of Composted Pressmud Extract on Cowpea Seedling (Table – III, Figures – 3, 4 and Plates – IV)


The composted pressmud extract was more significant in all the treatments of the seedling growth parameters of cow pea. In 12 hours soaking experiment of cowpea, the epicotyl length was highly increased with T5 (17.18 cm) when compared to control T1 (9.77 cm) and other treatments T2 (10.73 cm) and T3 (12.47 cm). The hypocotyl length was highly increased 

TABLE – II

EFFECT OF COMPOSTED PRESSMUD EXTRACT ON BLACK GRAM SEEDLING GROWTH
	Treatment
	Epicotyl length (cm)
	Hypocotyl length (cm)
	Root length (cm)
	Number of lateral root

	T1 - Control
	11.23
	8.57
	8.63
	10.50

	T2 – 1%
	11.49
	10.30
	11.87
	14.43

	T3 – 2%
	11.28
	10.35
	12.12
	12.67

	T4 – 3%
	13.10
	11.08
	14.30
	19.33

	T5 – 4%
	13.60
	11.93
	14.40
	21.50

	T6 – 5%
	13.78
	17.22
	17.48
	16.00

	SEd
	0.4316
	0.6203
	1.2607
	3.3451

	CD (0.05)

CD (0.01)
	0.8889

1.2031
	1.2775

1.7291
	2.5965

3.5144
	6.8895

9.3249


PLATE – IV
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A. COMPOSTED PRESSMUD EXTRACT ON BLACK GRAM SEEDLING

[image: image12.png]



B. COMPOSTED PRESSMUD EXTRACT ON COW PEA SEEDLING

FIGURE – 1

EFFECT OF COMPOSTED PRESSMUD EXTRACT ON BLACK GRAM

SEEDLING GROWTH
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FIGURE – 2

EFFECT OF COMPOSTED PRESSMUD EXTRACT ON

NUMBER OF LATERAL ROOTS OF BLACK GRAM
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TABLE – III

EFFECT OF COMPOSTED PRESSMUD EXTRACT ON COWPEA SEEDLING GROWTH

	Treatment
	Epicotyl length (cm)
	Hypocotyl length (cm)
	Root length (cm)
	Number of lateral root

	T1 - Control
	9.77
	9.70
	12.32
	25.17

	T2 – 1%
	10.73
	11.73
	13.83
	29.86

	T3 – 2%
	12.47
	10.05
	18.25
	35.83

	T4 – 3%
	13.52
	13.05
	15.12
	35.33

	T5 – 4%
	17.18
	10.73
	16.87
	32.17

	T6 – 5%
	14.50
	14.17
	14.98
	25.50

	SEd
	0.7414
	0.7538
	1.5618
	1.7092

	CD (0.05)

CD (0.01)
	1.5270

2.0668
	1.5524

2.1012
	3.2165

4.3546
	3.5202

4.7647


FIGURE – 3

EFFECT OF COMPOSTED PRESSMUD EXTRACT ON

COWPEA SEEDLING GROWTH
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FIGURE – 4

EFFECT OF COMPOSTED PRESSMUD EXTRACT ON

COWPEA NUMBER OF LATERAL ROOTS
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in T4 (13.05 cm), T6 (14.17 cm) when compared to control T1 (9.70 cm). The root length was highest in T3 (18.25 cm) T5 (16.87 cm) when compared to control T​1 (12.32 cm). The number of lateral roots was highest in T3 (35.83), T4 (35.33) when compared to control T​1 (25.17).
POT CULTURE EXPERIMENT

Effect of Composted Pressmud, Farmyard Manure, Gypsum and  Zinc Sulphate  on Vegetative Characters of Black Gram (Table – IV and Plate – V)

Shoot Length


On the 30th day the shoot length increased in T2 (7.8 cm), T3 (6.4 cm) when compared with control T1 (5.5 cm). The treatments such as T5 (4.7 cm) was decreased due to zinc sulphate. On 45th day the treatments was very effective in increasing the shoot length in T3 (10.5 cm) and T4​ (10.8 cm) when compared to control T1 (8.8 cm).


As in the present study increased shoot length was noted in bengal gram due to the addition of pressmud compost (Deshmukh, 2004).
Root Length


On the 30th day the root length was significantly increased in T4 (17.1 cm), T2 (14.1 cm) and T3​ (11.1 cm) when compared to control T1 (9.5 cm). On the 45th day T5 (22.2 cm), T2 (18.5 cm) and T3 (18.0 cm) has a significant increase when compared to control T1 (16.4 cm). The result is in agreement with the results of Sneha et al., (2003).

TABLE – IV

EFFECT OF COMPOSTED PRESSMUD, FARMYARD MANURE GYPSUM AND  ZINC SULPHATE 

ON VEGETATIVE STAGE OF BLACK GRAM

	Treatment
	Shoot length (cm)
	Root length (cm)
	Number of leaves
	Number of nodules
	Plant fresh weight (g)
	Plant dry weight (g)

	
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS

	T1
	5.5
	8.8
	9.5
	16.4
	4.6
	7.6
	1.0
	1.3
	1.1
	0.9
	0.38
	0.22

	T2
	7.8
	8.1
	14.1
	18.5
	5.1
	10.6
	0.0
	6.1 
	1.9
	1.1
	0.48
	0.27

	T3
	6.4
	10.5
	11.1
	18.0
	4..0
	9.6
	0.0
	3.0
	0.6
	1.2
	0.16
	0.28

	T4
	5.4
	10.8
	17.1
	17.3
	4.7
	11.1
	1.3
	2.8
	0.9
	1.5
	0.24
	0.38

	T5
	4.7
	7.8
	10.4
	22.2
	4.1
	9.0
	0.0
	1.6
	0.8
	0.7
	0.18
	0.21

	SEd
	0.66196
	3.01166
	0.68466
	0.49839
	0.16800
	0.05239

	CD (0.05)

CD (0.01)
	1.33330

1.78048
	6.06596

8.10045
	1.37902

1.84154
	1.00384

1.34052
	0.33839

0.45188
	0.10552

0.14091


PLATE – V
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A. VEGETATIVE STAGE OF BLACK GRAM (30 DAS)
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B. VEGETATIVE STAGE OF BLACK GRAM (45 DAS)

Number of Leaves


On the 30th day the number of leaves were highest in T2 (5.1 cm), T4 (4.7 cm) treatment than the control T1 (4.6 cm) and on the 45th day an increase was noted in T4 (11.1 cm), T2 (10.6 cm) and T3 (9.6 cm) than the control T1 (7.6 cm).
Number of Nodules


On the 30th day the number of nodules were significantly increased in T4 (1.3) when compared to control T1 (1.0) and other treatments. On the 45th day the increase was significant in the treatments T2 (6.1), T3 (3.0 ) and T4 (2.8) when compared with control T1 (1.3). This results were in agreement with the findings of Eusufzai et al. (1999) in chick pea.
Plant Fresh Weight


On the 30th day the plant fresh weight was highly increased in T2 (1.9 g) when compared to control T1 (1.1 g). On the 45th day the plant fresh weight significantly increased in T4 (1.5 g), T3 (1.2 g) and T2 (1.1 g) when compared to control T1 (0.9 g). This is an accordance with results of Zarrain Fatima et al. (2006).
Plant Dry Weight


On the 30th day plant dry weight increased in T2 (0.48 g) when compared to control T1 (0.38 g) where as a slight increase is noted in other treatments. On the 45th day the increase is noted in the treatment T4 (0.38 g), T​3 (0.28 g), T2 (0.27 g) when compared to control T1 (0.22 g). Increase in yield was also reported by Chaudhary et al. (1997) in groundnut. Similar findings of Rekhi et al. (2000), Anburani et al. (2003), Makoi and Nadkidemi (2007).
EFFECT OF COMPOSTED PRESSMUD, FARMYARD MANURE, GYPSUM AND ZINC SULPHATE IN YIELD PARAMETERS OF BLACK GRAM (Table – V, Figures – 5, 6 and Plate – VI)

Length of the Pods


At the harvest stage the length of pods increased in T3 (4.48 cm), T4 (4.18 cm), T2 (4.11 cm) when compared with the control T1​ (3.67 cm).

Weight of the Pods


The weight of the pods increased significantly in T3 (0.31 g and T4 (0.28 g) when compared to the control T1 (0.18 g).
Number of the Seeds per Pod


At harvest stage the number of the seeds per pod was increased in T3 (5.33), T4 (5.50), T5 (5.00) when compared to control T1 (4.67).

Weight of the Seeds per Pod


The weight of the seeds per pod was increased in the treatments T3 (0.18 g), T4 (0.17 g) when compared to the control T1 (0.09 g). Increased seed yield due to application of pressmud were reported by Sharma and Sharma (1996) in Lentil. 2.
The beneficial effect of FYM on sunflower seed yield was studied by Mather and Stewart (1982).
TABLE – V

EFFECT OF COMPOSTED PRESSMUD, FARMYARD  MANURE, GYPSUM AND  ZINC SULPHATE 

ON YIELD PARAMETERS OF BLACK GRAM

	Treatment
	Length of pods (cm)
	Weight of pods (g)
	Number of seeds per pod
	Weight of seeds per pod (g)

	T1
	3.67
	0.18
	4.67
	0.09

	T2
	4.11
	0.25
	4.57
	0.07

	T3
	4.48
	0.31
	5.33
	0.18

	T4
	4.18
	0.28
	5.50
	0.17

	T5
	3.72
	0.22
	5.00
	0.08

	SEd
	0.2260
	0.0342
	0.3197
	0.02898

	CD (0.05)

CD (0.01)
	0.4714

0.6430
	0.0714

0.0974
	0.6669

0.9098
	0.0622

0.0849


PLATE – VI
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HARVEST STAGE OF BLACK GRAM

FIGURE – 5

EFFECT OF COMPOSTED PRESSMUD,  FARMYARD MANURE, GYPSUM AND ZINC SULPHATE ON YIELD PARAMETERS OF BLACK GRAM
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FIGURE – 6

EFFECT OF COMPOSTED PRESSMUD, FARMYARD MANURE, GYPSUM AND ZINC SULPHATE ON WEIGHT OF THE POD AND WEIGHT OF THE SEEDS PER POD OF BLACK GRAM
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Effect of Composted Pressmud, Farmyard Manure, Gypsum and Zinc Sulphate on Biochemical Parameters of Black Gram

Protein (Table – VI)


The highest protein content was noticed in the treatment T5​ on 30th day and 45th day (0.0105 g and 0.0136 g) respectively. The lowest protein content of black gram was noted in control on 30th day and 45th day (0.0047 g and 0.0073 g) respectively.  The above results are in collaboration with the findings of Sharma and Namdeo (1999) in soyabean.
Chlorophyll (Table – VII)


On the 30th day the highest content of chlorophyll ‘a’, chlorophyll ‘b’ and ‘total’ chlorophyll of black gram was showed in treatment T5 (0.0225 mg/g, 0.0213 mg/g and 0.0325 mg/g) respectively. The lowest content was observed in control T1 (0.0086 mg/g, 0.0058 mg/g and 0.0216 mg/g).


On the 45th day the highest content of chlorophyll ‘a’, chlorophyll ‘b’ and ‘total’ chlorophyll content of black gram was noted in T5 (0.0169 mg/g, 0.0130 mg/g and 0.0271 mg/g). The lowest content was noted in control on the 45th day in T1 (0.0075 mg/g, 0.0045 mg/g and 0.0162 mg/g) respectively.

TABLE – VI

EFFECT OF COMPOSTED PRESSMUD, FARMYARD MANUARE , GYPSUM 

AND  ZINC SULPHATE ON PROTEIN CONTENT OF BLACKGRAM

	Treatment
	Protein content (mg / g tissue)

	
	30 DAS
	45 DAS

	T1
	0.0047
	0.0073

	T2
	0.0081
	0.0093

	T3
	0.0101
	0.0131

	T4
	0.0097
	0.0121

	T5
	0.0105
	0.0136

	SEd
	0.0001
	0.0002

	CD (5%)
	0.0002
	0.0003

	CD (1%)
	0.0003
	0.0005


TABLE – VII

EFFECT OF COMPOSTED PRESSMUD, FARMYARD MANURE, GYPSUM  AND ZINC SULPHATE ON CHLOROPHYLL ‘a’ CONTENT,  CHLOROPHYLL ‘b’ CONTENT AND TOTAL CHLOROPHYLL CONTENT OF BLACK GRAM

	Treatment
	Chlorophyll ‘a’ (mg / g tissue)
	Chlorophyll ‘b’ (mg / g tissue)
	Total chlorophyll (mg / g tissue)

	
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS

	T1
	0.0086
	0.0075
	0.0058
	0.0045
	0.0216
	0.0162

	T2
	0.0127
	0.0099
	0.0077
	0.0043
	0.0222
	0.0195

	T3
	0.0149
	0.0123
	0.0121
	0.0096
	0.0263
	0.0210

	T4
	0.0198
	0.0135
	0.0177
	0.0131
	0.0292
	0.0232

	T5
	0.0225
	0.0169
	0.0213
	0.0130
	0.0325
	0.0271

	SEd
	0.00146
	0.00183
	0.00125

	CD (0.05)
	0.00304
	0.00382
	0,00255

	CD (0.01)
	0.00415
	0.00521
	0.00347


Effect of Composted Pressmud, Farmyard Manure, Gypsum and Zinc Sulphate on Vegetative Characters of Cowpea (Table – VIII and Plate – VII)

Shoot Length


On the 30th day the treatment T3 (14.1 cm), T2 (12.2 cm) showed the highest value when compared to control T1 (8.4 cm). On 45th day, significant value was obtained in T3 (15.5 cm), T2 (13.1 cm) when compared with control T1 (12.9 cm). As in the present study increased shoot length was noted in Bengal gram due to the addition of pressmud compost (Deshmukh, 2004).
Root Length


On the 30th day root length of cowpea was significantly influenced in the treatments T3 (13.1 cm), T4 (12.9 cm) over the control T1 (10.6 cm) and other treatments. On the 45th day the treatments such as composted pressmud T2 (24.8 cm), T3 (22.0 cm) treatment such as FYM had a greater influence than control T1 (21. 6 cm) in the root length of cowpea.

Number of Leaves


The treatments influenced the number of leaves of cowpea slightly over the control T1 (4.1) on the 30th day a significant increase was observed in T3 (6.1), T2 (5.5), T5 (5.5). On 45th day the increased value was observed in T2 (10.6), T5 (10.6) and T4 (10.3) over the control T1 (8.5).
TABLE – VIII

EFFECT OF COMPOSTED PRESSMUD, FARMYARD MANURE, GYPSUM AND ZINC SULPHATE 

ON  VEGETATIVE STAGE OF COWPEA

	Treatment
	Shoot length (cm)
	Root length (cm)
	Number of leaves
	Number of nodules
	Plant fresh weight (g)
	Plant dry weight (g)

	
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS

	T1
	8.41
	12.90
	10.66
	21.68
	4.16
	8.50
	0.50
	6.83
	1.20
	3.54
	0.39
	0.83

	T2
	12.26
	13.18
	12.53
	24.88
	5.50
	10.66
	0.83
	11.83
	2.62
	4.31
	1.09
	0.96

	T3
	14.10
	15.50
	13.16
	22.00
	6.16
	9.83
	0.66
	3.66
	3.41
	3.96
	0.94
	0.85

	T4
	8.01
	12.33
	12.98
	16.58
	4.16
	10.33
	2.66
	1.66
	1.59
	2.81
	0.60
	0.65

	T5
	7.63
	10.38
	7.80
	14.65
	5.50
	10.66
	0.33
	9.33
	2.00
	3.02
	0.48
	0.59

	SEd
	1.18221
	1.81727
	0.81506
	0.53241
	0.48283
	0.16559

	CD (0.05)

CD (0.01)
	2.38116

3.17978
	3.66028

4.88791
	1.64166

2.19226
	1.07235

1.43201
	0.97251

1.29868
	0.33352

0.44539


PLATE – VII
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A. VEGETATIVE STAGE OF COW PEA (30 DAS)
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B. VEGETATIVE STAGE OF COW PEA (45 DAS)
Number of Nodules


On the 30th day the number of nodules highly increased with T4 (2.6), T2 (0.8), T​3 (0.6) when compared to control T1 (0.5). On the 45th day the number of nodules were highly increased with treatment T2 (11.8), T5 (9.3) when compared to the control T1 (6.8).
Plant Fresh Weight


The treatment such as composted pressmud + farmyard manure T3 (3.41 g), T2 (2.62 g), T5 (2.00 g) increased the plant fresh weight significantly over the control T1 (1.20 g) on the 30th day of growth. On the 45th day, a favourable increase was noted with composted pressmud T2 (4.31 g), farmyard manure T3 (3.96 g) over control T​1 (3.54 g) and other treatments. The application of composted pressmud significantly augmented the plant fresh weight. As in the present study increased growth due to compost application was reported by Kore et al. (1992) in pulses.
Plant Dry Weight


A significant raise in plant dry weight was recorded with T2 (1.09 g), T3 (0.94 g), T4 (0.60 g) when compared to the control T1 (0.39 g) on the 30th day. On the 45th day when compared with control T1 (0.83 g) the weight of T2 (0.96 g) and T3 (0.85 g) increased. This is in agreement with the work of Gaur (1968) in pea. FYM application had increased the dry matter production of groundnut which might be due to increased release of macro as well as micronutrients (Dosani et al., 1999).
Effect of Composted Pressmud, Farmyard Manure, Gypsum and Zinc Sulphate on Yield Parameters of Cowpea (Table – IX and Figures – 7, 8)

Length of the Pods


The increased length of pod was observed in the treatment T3 (5.58 cm). The other treatments were increased slightly over control T1 (4.67 cm).
Weight of the Pods


The increased weight of pod was observed in the treatment T3​ (0.35 g) when compared to the control T1 (0.20 g).
Number of Seeds Per Pod


The number of seeds in T3 and T4 (6.33 and 6.50) are greater when compared with control T1 (5.67). Increase in number of seeds per pod was reported by Yadegari et al. (2008) in bean.
Weight of the Seeds per Pod


The weight of the seeds per pod is observed higher in T4 (0.30 g) and other treatments when compared with control T1 (0.12 g). The results were in agreement with findings of Akilandeswari (2003) in green gram and soya bean. Similar findings of Rangaraj et al. (2007).

TABLE – IX
EFFECT OF COMPOSTED PRESSMUD, FARMYARD MANURE, GYPSUM  AND  ZINC SULPHATE ON YIELD PARAMETERS OF COWPEA

	Treatment
	Length of pods (cm)
	Weight of pods (g)
	Number of seeds per pod
	Weight of seeds per pod (g)

	T1
	4.67
	0.20
	5.67
	0.12

	T2
	5.11
	0.30
	5.57
	0.09

	T3
	5.58
	0.35
	6.33
	0.25

	T4
	5.18
	0.32
	6.50
	0.30

	T5
	4.72
	0.25
	5.03
	0.08

	SEd
	0.2272
	0.0352
	0.3202
	0.0300

	CD (0.05)

CD (0.01)
	0.4718

0.6435
	0.0718

0.0980
	0.6672

0.9099
	0.0625

0.0853


FIGURE – 7

EFFECT OF COMPOSTED PRESSMUD,  FARMYARD MANURE, GYPSUM AND ZINC SULPHATE ON LENGTH OF THE POD AND NUMBER OF SEEDS PER POD OF COWPEA
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T1
-
Control

T​2 
-
Composted pressmud 12.5 t ha-1

T3
-
Composted pressmud 12.5 t ha-1 + Farmyard manure 12.5 t ha-1

T4
-
Composted pressmud 12.5 t ha-1 + Farmyard manure 12.5 t ha-1 



+ Gypsum 12.5 t ha-1

T5
-
Composted pressmud 12.5 t ha-1 + Farmyard manure 12.5 t ha-1

 

+ zinc sulphate 12.5 t ha-1
FIGURE – 8

EFFECT OF COMPOSTED PRESSMUD, FARMYARD MANURE, GYPSUM AND ZINC SULPHATE ON WEIGHT OF THE POD AND WEIGHT OF THE

SEEDS PER POD OF COWPEA
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T1
-
Control

T​2 
-
Composted pressmud 12.5 t ha-1
T3
-
Composted pressmud 12.5 t ha-1 + Farmyard manure 12.5 t ha-1
T4
-
Composted pressmud 12.5 t ha-1 + Farmyard manure 12.5 t ha-1 



+ Gypsum 12.5 t ha-1
T5
-
Composted pressmud 12.5 t ha-1 + Farmyard manure 12.5 t ha-1

 

+ zinc sulphate 12.5 t ha-1
Effect of Composted Pressmud, Farmyard Manure, Gypsum and Zinc Sulphate on Biochemical Parameters of Cowpea

Protein (Table – X)


The highest protein content of cowpea was noted in treatment T5 on 30th day and 45th day (0.0068  mg/g and 0.0074 mg/g). 

The lowest protein content of cowpea was seen in control T1 on 30th day and 45th day (0.0033 mg/g and 0.0042 mg/g). Similar results were reported by Tripathi et al. (2006).

Chlorophyll (Table – XI)


On the 30th day the highest content of chlorophyll ‘a’, chlorophyll ‘b’ and ‘total’ chlorophyll was influenced by treatment T3 (0.0319 mg/g, 0.262 mg/g and 0.0422 mg/g) when compared to control T1 (0.0198 mg/g, 0.0261 mg/g and 0.0412 mg/g). 


On the 45th day the highest content of chlorophyll ‘a’, chlorophyll ‘b’ and ‘total’ chlorophyll was shown in treatment T3 (0.0256 mg/g, 0.0245 mg/g and 0.0406 mg/g) when compared to control T1 (0.0166 mg/g, 0.0154 mg/g and 0.0337 mg/g) respectively. Increase in chlorophyll content of leaves are reported by Sneha et al. (2004).
TABLE – X

EFFECT OF COMPOSTED PRESSMUD, FARM YARD MANURE, GYPSUM  AND  ZINC SULPHATE ON PROTEIN CONTENT OF COWPEA

	Treatment
	Protein content (mg / g tissue)

	
	30 DAS
	45 DAS

	T1
	0.0033
	0.0042

	T2
	0.0042
	0.0048

	T3
	0.0052
	0.0058

	T4
	0.0062
	0.0063

	T5
	0.0068
	0.0074

	SEd
	0.0001
	0.0002

	CD (0.05)
	0.0003
	0.0003

	CD (0.01)
	0.0004
	0.0004


TABLE – XI

EFFECT OF COMPOSTED PRESSMUD,  FARMYARD MANURE, GYPSUM AND ZINC SULPHATE ON CHLOROPHYLL ‘a’ CONTENT, CHLOROPHYLL ‘b’ CONTENT AND TOTAL CHLOROPHYLL CONTENT OF COWPEA

	Treatment
	Chlorophyll ‘a’ (mg / g tissue)
	Chlorophyll ‘b’ (mg / g tissue)
	Total chlorophyll (mg / g tissue)

	
	30 DAS
	45 DAS
	30 DAS
	45 DAS
	30 DAS
	45 DAS

	T1
	0.0198
	0.0166
	0.0261
	0.0154
	0.0412
	0.0337

	T2
	0.0262
	0.0217
	0.0172
	0.0156
	0.0396
	0.0403

	T3
	0.0319
	0.0256
	0.0262
	0.0245
	0.0422
	0.0406

	T4
	0.0339
	0.0245
	0.0270
	0.0230
	0.0392
	0.0451

	T5
	0.0332
	0.0257
	0.0250
	0.0258
	0.0421
	0.0373

	SEd
	0.00285
	0.00462
	0.00365

	CD (0.05)
	0.00595
	0.00965
	0.00761

	CD (0.01)
	0.00812
	0.01316
	0.01037


SOIL SAMPLE ANALYSIS

Initial Soil Sample Analysis (Table – XII)


The initial sandy clay loam soil sample has pH of 7.4 was assessed for its physical and chemical properties. The available nitrogen, phosphorus and potassium were 64 kg/h, 9 kg/h and 300 kg/h respectively. Electrical conductivity was 0.3 which is medium.

Post Harvest Soil Sample Analysis of Black Gram and Cowpea (Tables – XIII and XIV)


The pre-harvested soil with pH 7.4 after harvesting the pH was significantly increased in both black gram and cowpea grown soil and  in all treatments 7.5 to 7.9 and 7.6 to 7.9 respectively..


In the present study the available nitrogen, phosphorus and potassium of the harvested soil sample of both black gram ad cowpea significantly  increased in all the treatments.

This is in agreement with the earlier reports of Kumaraswamy (2001), Prabakaran (2003), Singh (2007).

The results of present investigation is in agreement with Nehra and Hooda (2002), Dinesh Kumar and Shivay (2007).

TABLE – XII

INITIAL SOIL SAMPLE ANALYSIS

	Particulars
	Control soil
	Interpretation 

	pH
	7.4
	Medium 

	Electrical conductivity (dSm-1)
	0.3
	Medium

	Texture
	SCL
	Sandy clay loam

	Nitrogen (kg ha-1)
	64
	Low

	Phosphorus (kg ha-1)
	9
	Medium

	Potassium (kg ha-1)
	300
	High


TABLE – XIII

POST HARVEST SOIL SAMPLE ANALYSIS OF BLACK GRAM

	Particulars
	Treatments 

	
	T1
	T2
	T3
	T4
	T5

	pH
	7.5
	7.6
	7.6
	7.7
	7.9

	Electrical conductivity (dSm-1)
	0.5
	0.5
	0.5
	0.6
	0.4

	Texture
	SCL
	SCL
	SCL
	SCL
	SCL

	Nitrogen (kg ha-1)
	70
	72
	72
	74
	81

	Phosphorus (kg ha-1)
	12.5
	13.6
	33.6
	30.4
	34.5

	Potassium (kg ha-1)
	300
	310
	390
	381
	386


TABLE – XIV

POST HARVEST SOIL SAMPLE ANALYSIS OF COWPEA

	Particulars
	Treatments 

	
	T1
	T2
	T3
	T4
	T5

	pH
	7.8
	7.7
	7.6
	7.7
	7.9

	Electrical conductivity (dSm-1)
	0.58
	0.59
	0.60
	0.6
	0.4

	Texture
	SCL
	SCL
	SCL
	SCL
	SCL

	Nitrogen (kg ha-1)
	70
	72
	74
	73
	72

	Phosphorus (kg ha-1)
	5
	5.8
	12.4
	12.6
	18

	Potassium (kg ha-1)
	300
	320
	390
	381
	386


CHAPTER – V

SUMMARY AND CONCLUSION

The changes in agro wastes after composting, seedling growth,  biometrical, yield and biochemical parameters, initial and post harvest soil sample analysis under the effect of composted pressmud on Black gram and cowpea were analysed and the results were summarized.

After composting the pH and electrical conductivity were increased in composts than raw agro wastes. The macronutrients like nitrogen, phosphorus and potassium were increased by a decreasing trend was noted in organic carbon nitrogen ratio in composts.

GERMINATION EXPERIMENT
The composted pressmud significantly increased the seedling growth of black gram and cowpea. The parameters like length of epicotyl and hypocotyl, root length, number of lateral roots, plant fresh weight and dry weight were increased in the treatments.

POT CULTURE EXPERIMENT
The vegetative parameters like shoot length, root length, number of leaves, number of pods, number of nodules, plant fresh weigh and dry weight in black gram and cowpea were increased by the application of pressmud, farmyard manure, gypsum and zinc sulphate.

The yield parameters studied increased significantly by composted pressmud, farmyard manure, gypsum and zinc sulphate. The yield parameters like length of the pods, weight of the pods, number of seeds per pod, weight of the seeds per pod were increased in both black gram and cowpea.

Biochemical parameters such as protein, chlorophyll ‘a’, chlorophyll ’b’ and total chlorophyll were increased in both black gram and cowpea leaves. Protein content of harvested seeds increased significantly by composted pressmud, farmyard manure, gypsum and zinc sulphate of black gram and cowpea when compared to the control.

POST HARVEST SOIL SAMPLE ANALYSIS
The pH and electrical conductivity were increased after harvesting in the soil. The major nutrients like nitrogen, phosphorus and potassium were raised by the application of composts.

CONCLUSION
Agro industrial wastes can be recycled and used as a cheaper sources of organic nutrients. Integrated nutrient management alleviates the effect of inorganic elements responsible for toxicity hazards and prevents the physical, chemical degradation of soil there by contributes to the restoration of soil health.

From the present investigation, it has become evident that the composted pressmud, farmyard manure, gypsum an zinc sulphate treatment increases the biometrical, yield and biochemical parameters of black gram and cowpea. Hence it was concluded that the pressmud on composting can be effectively used as an organic manure.
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