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CHAPTER – I

INTRODUCTION


India is one of the major agricultural country. Agriculture is the core sector of Indian economy and is the backbone of more than 70 per cent of the Indian population. By agriculture, our Indian economy is more improved. 

The old traditional agriculture practice, in the tropical was based on some kind of rotational system and was entirely dependent on soil organic matter and manure. But the modern agriculture practice, intensive and continuous due to increased human population and pressure on land, is based on development of improved varieties of crops, chemical fertilizers and pesticides. But the tropics where the human populations are more and poor do not have the adequate infrastructure, particularly economy, necessary for sustained intensive agriculture. In such a context it is essential that agriculture practices give priority to agro-forestry or herbaceous legume based cropping system based on local conditions and regulate soil fertility by biological processes. This could be done by increased efficiency of the use of natural resources which is otherwise known as organic farming. 

ORGANIC FARMING


Organic farming is a system where readily soluble, synthetic fertilizer and biocides are avoided during cultivation. It relies on crop rotations, crop residues, animal residues, particularly vermicompost, legumes, green manures, bioremediation and biological pest control to maintain soil productivity and tilth. The principles of organic farming are :

1. Production of enough food of high nutritional quality.

2. Working with natural system avoiding chemical and heavy farm machinery. 

3. Availing the use of local resources - soil microorganisms, flora and fauna. 

4. Enhance and sustain the long term fertility of the soil.

5. Avoid pollution and 

6. Maintain genetic diversity.

By all these purposes we use green manure for improving soil fertility. Green manure play an important role in agriculture. 

GREEN MANURING


Green manuring is useful in minimizing the ill effects of intensive agriculture that has resulted in many adverse effects on natural resources. Plant nutrients are provided in a better form and over a longer period for the crops grown after green manuring. The leguminous green manuring crops fix the atmospheric nitrogen in the soil in the available form, improve the soil health, physical structure, prevent leaching and consume excess soil moisture. Green manuring with comparatively low cost is an alternative way to improve soil fertility status. 

Importance of Green Manure


Growing of suitable crop preferably a legume and burying it, while green at the appropriate time in the soil is for improving its productivity. Green manuring increases the availability and the uptake of nitrogen, phosphorus, potash and other nutrients that ultimately contribute to the increase in crop yields. It also increases the activity of microorganisms as the fresh organic matter that is added to the soil, serves as food for these organisms. Plant nutrients are provided in a better form and over a longer period for the crops grown after green manuring. 

The structure of heavy, light and sandy soil is considerably improved and unproductive lands can be converted into fertile one with green manuring. In hilly areas, green manuring prevents soil erosion on sloping lands by providing very good soil cover. A green manure crop should preferably have the ability to grow under adverse condition of both soil and environment. A large number of plants both legume and non legumes are used as green manure. Leguminous crops used as green manure are more advantageous as they do not require nitrogen but improve nitrogen status of the soil through biological nitrogen fixation process. These crops develop nodules on their roots that provide a suitable environment and necessary food material for the growth of rhizobia. Organic matter provides greater surface air for retaining all nutrients against their leaching provides great moisture holding capacity to the soil. Liberation of CO2 on decomposition of organic matter helps in breakdown and ultimately release soil minerals (Virdi et al., 2005).

Green manures can be used to interrupt pest and disease cycles in much the same way as crop rotation. Particular green manures can be used to control root knot nematodes and root rot fungal pathogens, reducing the need to use toxic chemical for soil.

Like green manuring green leaf manuring is also being practiced. It is always good for soil treatments, if soil contain any chemical or waste like oil, alkali or some other non-degradable material. We can degrade those toxic material by using green leaf manure (Buddha, 2009). The soil improve water holding capacity, porosity, nutrient value and pH.

Pulses are the world’s major source of plant protein. The productivity of green gram is declined due to inadequate plant stand heavy flower drop and immature pod abscission leading to poor seed setting besides unfavourable environment. Therefore, the solution to increase the productivity is to develop a method by which the seed vigour and viability could be maintained. 

Biological inputs through seed and foliar nutrition are ideal for improving crop yield and environmentally safe. It is also gaining more attention in recent past years because of its biosafety nature. Hence it is important to find out the organic sources for seed and foliar treatment for effective maintenance of vigour and viability. Use of plant leaf extracts and other biological products for seed storage and germination improvement is well documented in many crops (Mahanasarida and Mathew, 2005 ; Ramamoorthy et al., 2006 and Sujatha, 2006). However use of biological inputs along with inorganic component viz., di-ammonium phosphate (DAP), on plant growth and yield improvement in green gram is limited. Since the DAP spray is essential for pulses and it can be tested along with biological materials for further yield improvement.

In this context a study was conducted to investigate the benefits of foliar spray using the leaf extracts of Lantana camara L. and Ocimum basilicum L. along with di-ammonium phosphate on the seedling growth and yield of green gram. 
Lantana camara L.


Lantana camara is an erect or subscandent, vigorous shrub belonging to the family Verbenaceae. Leaves are bright green, rough, finely hairy with serrate margins and emit a pungent odour when crushed. The methanolic extract of Lantana camara leaves showed healing of gastric ulcers and also prevent development of duodenal ulcers in rats. Extracts of the fresh leaves are antibacterial and traditionally used in Brazil as an antipyretic, carminative and in the treatment of respiratory system infections. 

Ocimum basilicum L.

Ocimum basilicum L. holy basil is an aromatic plant in the family Lamiaceae. It is an erect, much branched sub shrub, 30-60 cm tall with hairy stems and simple, opposite, green leaves that are strongly scented. Leaves are petiolate, and are ovate upto 5 cm long, usually slightly toothed. The flowers are purplish in elongate racemes in close whorls. Tulsi is cultivated for religious and medicinal purposes and for its essential oil. Tulsi extracts are used in ayurvedic remedies for common cold, headaches, stomach disorders inflammations, heart disease, various forms of poisoning and malaria. Traditionally tulsi is taken in many forms as herbal tea, dried powder, fresh leaf or mixed with ghee. Essential oil extracted from karpoora tulsi is mostly used for medicinal purposes and herbal cosmetics. 


The study was conducted with the following objectives. 

1. To elucidate the effects of leaf extracts of Lantana camara and Ocimum basilicum and DAP on the growth attributes of green gram.

2. To assess the biochemical parameters of the seedlings at different stages of growth.

3. To evaluate the yield components of the plants. 
CHAPTER – II

REVIEW OF LITERATURE


Halepyati and Sheelavantar (1990) increased the grain yield of rice by applying Sesbania rostrata as green manure along with 100 per cent recommended nitrogen. Khurana et al. (1991) reported that dhaincha incorporation with soil chiseling and gypsum proved to be the best for attaining the highest straw and grain yields of barley. 


Green manuring with dhaincha in potato-wheat-green manure rotation resulted in better utilization of soil and applied N (Sud and Sharma, 1992). Green manuring with dhaincha alone gave increased rice yield (Mohapatra and Jee, 1993) and yield of succeeding wheat crop (Goel and Verma, 1994). Green manures on decomposition releases NPK into the soil which in turn is taken by rice grains and straw (Duhan and Singh, 1994). 


Budhar and Palaniappan (1994) obtained more number of productive tillers and higher grain yield of rice by incorporation of Sesbania rostrata into fields. Gill et al. (1994) observed significantly more grain yield of rice and wheat with green manuring and 50 per cent recommended inorganic fertilizers. Anilkumar and Josemathew (1994) and Maniwade and Sheelavantar (1994) obtained significantly higher yield attributing characters and yield of rice by green manuring with S. rostrata.


Green leaf manures supply nitrogen and are cheaper, alternative and a renewable source of energy. Besides supplying the nutrients, it helps to maintain long term productivity. This is applied alone or in combination with fertilizer (Bharadwaj and Datt 1995).


Surendragopal and Shetty (1996) stated that the response of rice crop to incorporation of rhizobium inoculated green manure was encouraging with respect to N, P contents and grain yield. Green manuring with dhaincha significantly increased the grain and yield of wheat and manganese uptake (Dhaliwal and Chabal, 1996).


Bhattacharyaa and Mandal (1996) opined that green manuring significantly increased the availability of iron in soil and its accumulation in rice over control. Effect of green manuring on zinc availability and its accumulation remained variable in different soils and cultivars of rice. 


Mohandas et al. (1997) observed enhanced uptake of P, Ca, Mg and Fe by rice with the combined addition of basic slag along with green leaf manure. Available P content of the soil increased with incorporation of green manures and organic manures (Kumar and Singh, 1997). 


According to Solaiappan and Veerabadran (1997) incorporation of green manure biomass increased yield of rabi rice. The results of Vaiyapuri et al. (1998) revealed that combined use of green manure with recommended doses of N recorded highest growth and yield components and grain and straw yields in rice. Combined application of moderate level of green manure and inorganic fertilizers is more efficient in increasing availability of P to rice thereby increasing growth and yield of rice (Pushpa et al., 1999). In situ incorporation of Crotalaria juncea with NPK registered maximum cane and sugar yield (Kathiresan and Manoharan, 1999). 

Deka (2000) found that the organic carbon and available nitrogen in soil were significantly influenced by different sources of pre-digested organic manure (Sesbania acculeata, Ipomoea carnea and Chromolaena odorata).


According to Kalpana and Balasubramanian (2000) rice yield obtained with incorporation of S. rostrata and red gram with 50 kg N/ha was higher than that obtained with 100 kg N/ha.


The results of Sharma and Rameshwar (2000) indicated that green manuring of sunhemp (Crotataria juncea) in combination with 40 kg N/ha gave significantly higher yield and improved organic carbon, total and available nitrogen, available phosphorus, available potassium contents and water holding capacity of soils. Patil and Sheelavantar (2000) found that application of subabul increased the biometric and yields of sorghum.


Subramanian et al. (2000) opined that the yield of black gram was significantly highest with application of green leaf manure. Accordin to Kumar and Sharma (2000) growing dhaincha and black gram as preceding crops resulted in significantly higher grain yield of wheat.


Shanmugam and Veeraputhran (2000) observed that application of green manure with Azospirillum recorded significantly shorter period for flowering and increased grain yield of rice. Kathiresan et al. (2000) reported that incorporation of green manures along with NPK 175 : 63 : 113 kg/ha produced higher sugarcane yields. 

Organic carbon content and available NPK mulching with green leaves facilitate better sprouting in ginger, prevent erosion of soil and adds organic matter to soil (Hegde, 2001).

Subbiah and Kaleswari (2001) reported that combined application of green manure and P2O5 to rice recorded higher available phosphorus content.

Onyango et al. (2001) experimented with maize by relaying green manure legumes and reported that rotating legumes with maize improved the food supply and soil nutrient status.
When sunhemp was incorporated in the soil before sowing 15.2 per cent of increased seed cotton yield was observed by Katkar et al. (2002).

Mythili et al. (2003) found that the application of recommended dose of NPK (100 : 50 : 50 NPK kg ha-1) Zn as ZnSO4 and S as gypsum coupled with green manuring resulted in significantly higher grain yield of rice. Ramesh et al. (2003) reported that the incorporation of green manure leguminous crops viz., sunhemp, dhaincha, gur, mung and soyabean etc. into the soil have the beneficial effect on sugarcane productivity and soil fertility.

Swarup et al. (2004) reported that the leguminous green manure crops can fix large quantities of atmospheric nitrogen. Integrated use of fertilizers and green manures help in maximizing and sustaining yields, improving soil health and fertilizer use efficiency. Bheemaiah et al. (2004) found that the application of 100 per cent recommended dose of nitrogen (80 kg/ha) through green leaf manure also resulted in equally superior seed yields of sunflower.

Sultani et al. (2004) reported the yield response to various green manure legumes. There was a significant but variable effect of incorporation of various green manure legumes on wheat growth and yield. Maximum total biomass was produced by Sesbania incorporation followed by cluster bean.
Green manuring is a cheap monetary input in crop production, which increases the yield and improves soil health besides becoming eco-friendly to the environment. Hence farmers should include green manure crops into the existing crop rotation (Brar et al., 2005).

Dongarwar et al. (2005) investigated that application of garadi leaves at 1.5 kg ha-1 gave significantly higher paddy grain yield. Cherr et al. (2006) observed that corn rotated with sunhemp plus winter green manure supplemented with 133 kg ha-1 produced marketable ear yields.

Garg et al. (2007) studied the role of green manuring as part of integrated nutrient management in Basmati rice. They reported that water conservation was evident from extra yield increase during the drought years. However, no residual effect of green manuring in rice crop was observed.

Skuodiene et al. (2007) observed that when perennial legumes and timothy used as green manure for the biological properties of triticale and rye, the highest grain yield was obtained. It improved the plant height, ear length and number of grains per ear.
Recycling of the green manures with organic amendments enhances the organic matter content, also supplements the nutrients pool of the soil (Kumar et al., 2008).

Zai et al. (2008) stated that green manure with rapeseed residue also supplied higher residual nutrients and improved uptake and yield components in wheat-rice cropping system. 

Indrani et al. (2008) observed a significant increase of organic carbon and NPK content of soil when G. arborea and T. nudiflora were used as green manure with inorganic fertilizer, it contributed a lot to improve degraded jhum fallow by increasing productivity and nutrient status of soil. 
The increase in soil organic carbon content with green manures and FYM in rice-wheat system was reported by Kumar and Prasad (2008). According to Mosavi (2009) application of green manure increases soil moisture content which leads to higher wheat grain yield in dry land area.

Slepetys (2009) experimented with six legumes during the period 2003-2008. He could get twice the amount of seed yield of timothy fertilized with green manure reaching 193 kg ha-1 in comparison with 95 kg ha-1 for non fertilized with green manure.

Green manures can increase crop yields more than inorganic fertilizers alone. This increase in yield potential might be due to the improvement of soil physical, chemical and microbiological properties (Baba et al., 2010).

Raja and Geetha (2010) reported that the biological inputs through seed and foliar nutrition are ideal for improving crop yield and environmentally safe. 

Akhtar et al. (2010) observed that legume intercropping and manuring are important measures to sustain fertility and enhance productivity of soil.
Odhiambo (2011) stated that overall legume treatments, with or without N fertilizers produced between 19 to 58 per cent more grain yield than control in maize. Lab lab and sunhemp seem to be suitable green manure legume. Use of green manure legumes has the potential to increase maize yield in small holder farms in Limpopo province.

Jeon et al. (2011) observed that the application of green manure with Broadcasting Before Rice Harvesting (BBRH) and Partial Tillage Seeding (PTS) treatments led to a significant increase in rice yield when compared to conventional fertilization. Chemical fertilizers can be replaced with hairy vetch as green manure in rice based cropping systems.

Mohammadi et al. (2011) opined that in canola grain yield in green manured rotation and co application of chemical and organic manure treatment were higher than other treatments. Application of organic manure significantly increased unsaturated fatty acids.

Belachew et al. (2011) observed that green manuring vetch and fallow treatments gave comparable plant height, grain yield and straw yield in bread wheat (Triticum aestivum).

Hirel et al. (2011) stated that the green manure fertilization aims to improve soil fertility and quality by incorporation into the soil of any field or forage crop while the cultivated plant is still at the green vegetative stage, or just after the flowering stage. Green manure can also be crushed or rolled before no-till seeding. 


Studies conducted by Shaheen et al. (2012) revealed that micro elements foliar spraying of spinach plants caused an improvement in all plant growth measurements as well as the total yield compared with the control treatment.


Nyalemegbe et al. (2012) opined that the incorporation of S. sesban in the soil and the supplementary application of 50 per cent of inorganic N requirement gave rice grain yield that did not differ significantly from the recommended inorganic fertilizer application and resulted in a 20.7 per cent savings in nitrogen fertilizer use.


Sanjay (2012) reported that studies conducted by green weeds as a source of manure for the production of maize as compared to the other manuring methods, weed green manuring is the best, active and cheapest source of plant nutrients as it is less wasteful and time consuming.


According to Ali et al. (2012) the adoption of green manuring / leguminous crops such as mung bean, cowpea and Sesbania rostrata (dhaincha) can tremendously benefit the nutrient exhaustive rice-wheat cropping system through nitrogen fertilizer saving, increase in crop yields and higher income per unit area as these crops increases the level of NPK, decreases the soil pH and improves the soil structure. 
CHAPTER – III

MATERIALS AND METHODS


A study was conducted to assess the effect of DAP along with herbal leaf extracts on morphometric, biochemical and yield parameters of green gram. 
I.
COLLECTION OF VARIOUS MATERIALS

COLLECTION OF SOIL SAMPLES


Red sandy loam soil was collected from Karimangalam, Dharmapuri (District).

COLLECTION OF SEEDS


Seeds of green gram (Vigna radiata) (Var. Co.6) were bought from Department of Pulses, Tamil Nadu Agricultural University, Coimbatore. 

Collection of Lantana and Sweet Basil


Lantana and sweet basil leaves were collected from Avinashilingam University campus. Leaf extracts were taken by grinding the leaves in a mixie and filtered and used afresh. 
TEST CROP


Green gram is one of the most important legume crops in the world belonging to the family Papilionaceae. Plants are erect or sub-erect herb, 0.5 – 1.3 m tall (Purseglove, 1974). Flower is pale yellow. The seed colour exhibits a wide range of variations from yellow, greenish yellow, dark green, dull green. Pod colour is either black, brown or pale grey when mature. Trifoliate leaves are present. 

METHODS


The soil was cleaned absolutely by removing stones and other unwanted materials and was homogenized properly by mixing red soil and sand at 1 : 1 ratio and filled in pots having 7 kg capacity.


A study was conducted to assess the effect of DAP along with herbal leaf. (Lantana and sweet basil) extracts singly and in combination on the seedling growth, biochemical parameters and yield parameters of green gram. The treatments were given as foliar spray on 30th day, 45th day and 60th day after sowing (DAS) the seeds. The dosage was as per the recommendations of Tamil Nadu Agricultural University, Coimbatore. 

TREATMENTS


T0
-
Control


T1
-
DAP – 2%


T2
-
Sweet basil leaf extract (10%)


T3
-
Lantana leaf extract (10%)


T4
-
DAP – 2% and sweet basil leaf extract (10%)


T5
-
DAP – 2% and Lantana leaf extract (10%)


T6
-
DAP – 2% and Lantana leaf extract (10%) and sweet                 


 basil leaf extract (10%)

GERMINATION PERCENTAGE


On 7th day, 14th day, 21st day and 28th day after sowing the number of seeds germinated was counted and the germination percentage was calculated using the following formula (ISTA, 1993).


Germination (%)   =   
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The growth attributes and quality parameters were analysed on 45, 60 and 75 days after sowing (DAS). The yield components were recorded on 75 DAS. 
II.
BIOMETRIC PARAMETERS


Plant samples were uprooted carefully on 45, 60 and 75 DAS and the following biometric parameters were measured and recorded for all the samples. 

1. Root length (cm)

2. Shoot length (cm)

3. Fresh weight of the plant (g)

4. Dry weight of the plant (g)

5. Number of nodules per plant

6. Vigour index

Root Length (Shukla and Mishra, 1986)


One plant was selected from each treatment per replication and washed to get rid of adhering soil particles. Then the length of the root was measured with a scale from root collar point to root tip and expressed in cm.
Shoot Length (Shukla and Mishra, 1986)


The shoot length of the plants was recorded from the root collar point to shoot apex and expressed in cm.
Fresh Weight of the Plant (Shukla and Mishra, 1986)


The plant was then used for taking the fresh weight using electronic digital balance. The fresh weight was expressed in grams. 
Dry Weight of the Plant (Shukla and Mishra, 1986)


The plant samples used for fresh weight were wrapped in butter paper and placed in a hot air oven at 70(C for 12 hours. The weight of the dried plant was taken and recorded in gram.

Number of Nodules Per Plant


Number of nodules was observed on each plant on 30, 45, 60 and 75 DAS and expressed in whole number. 
Vigour Index 


The vigour index was calculated using the formula (Abdul-Baki) and Anderson (1973).

Vigour index   =   Germination percentage x (Root length + shoot length)

III.
BIOCHEMICAL PARAMETERS

1.
Chlorophyll – estimated on 45, 60 and 75 DAS for leaves.

2.
Protein – estimated on 45, 60 and 75 DAS for leaves

3.
Total carbohydrates – estimated on 45, 60 and 75 DAS for leaves

4.
Ascorbic acid – estimated on 45, 60 and 75 DAS for leaves. 

ESTIMATION OF CHLOROPHYLL (Arnon, 1949)
Principle


Chlorophyll was extracted in 80 per cent acetone and the absorption at 663 nm and 645 nm were read in spectrophotometer. Using the absorption coefficient, the amount of chlorophyll was calculated.

Materials


Analytical grade acetone was diluted to 80 per cent (prechilled).

Procedure

1. 1 g of leaf tissue was ground to a fine pulp with the addition of 20 ml of 80 per cent acetone with a mortar pestle. 

2. It was centrifuged at 5000 rpm for 5 minutes and the supernatant was transferred to a 100 ml volumetric flask. 

3. The residue was ground with 20 ml of 80 per cent acetone, centrifuged and the supernatant was transferred to the same volumetric flask. 

4. This procedure was repeated until the residue became colourless. The mortar and pestle was washed thoroughly with 80 per cent acetone and was collected in the volumetric flask. 

5. The volume was made upto 100 ml with 80 per cent acetone.

6. The absorbance of the solution was read at 645 nm and 663 nm against the solvent (80 per cent acetone) blank.

Calculation


The amount of chlorophyll present in the extract was calculated and expressed in mg chlorophyll per g tissue using the following equations. 

i) Chlorophyll ‘a’ (mg / g tissue)  =  12.7 (A663) – 2.69 (A645) x 
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ii) Chlorophyll ‘b’ (mg / g tissue)  =  22.9 (A645) – 4.68 (A663) x 
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1000
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iii) Total Chlorophyll (mg/g tissue)  =  20.2 (A645) + 8.02 (A663) x 
[image: image5.wmf] x W

1000
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where,

A
=
Absorbance at specific wave lengths,

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

W
=
Fresh weight of tissue extracted. 

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

Principle


The blue colour developed by phosphomolybdic phosphotungstic components in the Folin-Ciocalteau reagent by the amino acids, tyrosine and tryptophan present in the protein plus the colour developed by the biuret reaction of the protein with the alkaline cupric tartrate are measured in the 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 . 5H2O) in one per cent potassium sodium tartrate (Reagent B).

Alkaline Copper Solution : Mix 50 ml of A and 1 ml of B prior to use (Reagent C).

Folin-Ciocalteau Reagent (Reagent D)

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.

Working Standard : About 10 ml of the stock solution was diluted to 50 ml with distilled water in a standard flask. One ml of this solution contains 200 (g protein.

Procedure

Extraction of Protein from Sample


Extraction is usually 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 to 10 ml of the buffer, centrifuged and used the supernatant for protein estimation. 
Estimation of Protein

1. About 0.2, 0.4, 0.6, 0.8, 1 ml of working standard were pipetted into a series of test tubes and 0.1 ml and 0.2 ml of the sample extract in two other test tubes.

2. The volume was made upto 1 ml using distilled water in all the test tubes. A tube with 1 ml of water served as the blank.

3. About 5 ml of reagent C was added to each tube including the blank. Mixed well and allowed to stand for 10  minutes.

4. Then 0.5 ml of reagent D was added. Mixed well and incubated at room temperature in the dark for 30 minutes. Blue colour developed was read at 660 nm. 

5. A standard graph was drawn and the amount of protein present in the sample was calculated.

Calculation


The amount of protein in the sample was expressed in mg / g.

ESTIMATION OF TOTAL CARBOHYDRATES (Hedge and Hofreiter, 1962)

Principle


Concentrated sulphuric acid hydrolyses the glycoside bond of carbohydrate to the given monosaccharides which were then dehydrated to furfural reacted with anthrone (10-keto 9, 10-dihydro anthracene) to give the blue coloured complex which was measured calorimetrically at 630 nm. 

Materials Required

a. 2.5 NHCl

b. Anthrone Reagent : Dissolved 200 mg anthrone in 100 ml of ice cold 95 per cent H2SO4. Prepared freshly before use.

c. Stock Standard Solution : 100 mg of glucose was dissolved in 100 ml of water.

d. Working Standard : 5 ml of stock standard solution was diluted to 100 ml using distilled water (50 mg / ml). 

Procedure

1. 100 mg of the sample was taken in a boiling tube and it was hydrolysed by keeping it in a boiling water bath for three hours with 5 ml of 2.5 N HCl and cooled at room temperature.

2. Then it was neutralized with solid sodium carbonate until the effervescence ceased.

3. The volume was made upto 100 ml and centrifuged.

4. The supernatant was collected and 0.5 and 1 ml aliquots were taken for analysis.

5. The standard was prepared by taking 0, 0.2, 0.4, 0.6, 0.8 and 1 ml of the working standard and a blank was maintained.

6. The volume was made upto 1 ml in all the tubes including the sample test tubes by adding distilled H​2O.

7. Then 4 ml of anthrone reagent was added and heated for eight minutes in a boiling water bath.

8. Then it was cooled rapidly and green colour developed was read at 630 nm.

9. A standard graph was drawn by plotting concentration of the standard on the X axis versus absorbance on the Y axis.

10. From the graph, the amount of carbohydrate present in the sample was calculated.

Calculation

Amount of carbohydrate present in 100 mg of the sample  

=
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ESTIMATION OF ASCORBIC ACID (VOLUMETRIC METHOD) (Sadasivam and Balasubramanian, 1987)

Materials

1. Oxalic acid 4 per cent.

2. Dry Solution : Weighed 42 mg sodium bicarbonate into a small volume of distilled H2O. Dissolved 52 mg, 2, 6-dichlorophenol indophenols in it and made upto 200 ml with distilled water.
3. Stock Solution : Dissolved 100 mg ascorbic acid in 100 ml of 4 per cent oxalic acid solution in a standard flask (1 mg / ml).
4. Working Standard : Diluted 10 ml of the stock solution to 100 ml with 4 per cent oxalic acid. The concentration of working standard in 100 (g / ml.
Procedure

1. Pipetted out 5 ml of the working standard into 100 ml conical flask.

2. Added 10 ml of 4 per cent oxalic acid and titrated against the dye (V1 ml). End point is the appearance of pink colour which persists for a few minutes. The amount of the dye consumed is equivalent to the amount of ascorbic acid.

3. Extracted the sample (0.5 – 5 g depending on the sample) in 4 per cent oxalic acid and titrated against the dye (V2 ml).

Calculation


Amount of ascorbic acid mg / 100 g sample 



=
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IV.
YIELD PARAMETERS

1. Number of pod per plant.

2. Number of seeds per pod

1.
Number of Pods Per Plant


The number of pods were counted in each plant and expressed in whole number.

2.
Number of Seeds Per Pod


The number seeds per pod was counted and expressed in whole number. 

STATISTICAL ANALYSIS


The data obtained from various biometric and biochemical observations were subjected to statistical analysis as per the procedure outlined by Panse and Sukhatme (1978). Based on the results inferences were drawn whenever the treatment differences were significant, critical differences were worked out.

CHAPTER – IV

RESULTS AND DISCUSSION


The results of the experiments conducted on Vigna radiata with the foliar spray of sweet basil, Lantana camara, Di-ammonium phosphate on germination, biometric, biochemical and yield parameters were statistically analysed and presented below.

Germination Percentage


The higher germination per cent was obtained in T2 (Sweet basil) and T5 (DAP + Lantana) (76 per cent) on 7 DAS (days after sowing) and 86 per cent germination was observed in T4 (DAP + Sweet basil) on 14 DAS and 96 per cent germination was observed in T3 (Lantana) and T5 (DAP + Lantana) on 21 DAS and 100 per cent germination was observed in T2 (sweet basil) on 28 DAS. The minimum germination per cent was shown by control on 7, 14, 21 and 28 DAS (56 per cent, 76 per cent, 80 per cent and 83 per cent respectively) (Table – I, Figure – 1 and Plate – I).


Ghuman et al. (1997) reported that green manuring increased the germination and growth of wheat.


Use of plant leaf extracts and other biological products for seed storage and germination improvement is well documented in many pulse crops and rice (Mohanasarida and Mathew, 2005). 

TABLE – I

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE GERMINATION PERCENTAGE OF GREEN GRAM (Vigna radiata L.)
	Treatments
	7 DAS (%)
	14 DAS (%)
	21 DAS (%)
	28 DAS (%)

	T0 – Control
	56
	76
	80
	83

	T1 – DAP 
	60
	80
	83
	86

	T2 – Sweet basil
	76
	80
	86
	100

	T3 – Lantana
	60
	70
	96
	96

	T4 – DAP + Sweet basil
	73
	86
	93
	93

	T5 – DAP + Lantana
	76
	80
	96
	96

	T6 – DAP + Sweet basil + Lantana
	73
	83
	90
	90


DAP : Di-Ammonium Phosphate

DAS : Days After Sowing

The value indicate average of three replication.

FIGURE – 1
INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE GERMINATION PERCENTAGE OF GREEN GRAM (Vigna radiata L.)
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PLATE – I

OVERALL VIEW OF POT CULTURE EXPERIMENT

Biometric Characters


The results of biometric parameters analysed on 45, 60 and 75 days after sowing of green gram are shown in Tables – II, III, Figure – 2 and Plates – II, III and IV.

Root Length


Maximum root length on 45th and 60th day after sowing was noticed in T3 (Lantana spray) 12.5 cm and 16.33 cm respectively. On 75 DAS it was higher in T6 (DAP + Lantana + Sweet basil) 18.78 cm. The minimum root length was shown by control (T0) on 45, 60 and 75 DAS (8.67, 14.17 and 14.43 cm respectively). 


Gaffer et al. (1992) reported that green manure improved the root length of sorghum. The better emergence of the root length is due to the incorporation of green manure that increase root length and vigour index. 

Shoot Length


Maximum shoot length was shown by T6 (DAP + Sweet basil + Lantana) on 45 DAS (23.08 cm) and in T5 (DAP + Lantana) on 60 DAS and 75 DAS (34.40 cm, 37.86 cm respectively). On 45, 60 and 75 DAS the lowest shoot length was recorded by control plants as 13.77 cm, 20.20 cm and 31.73 cm respectively. 


Bhuvaneshwari et al. (2011) studied the effect of cyano pith and cyano spray  in  sunflower and showed improvement in shoot length in comparison 

TABLE – II
INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE BIOMETRIC PARAMETERS OF GREEN GRAM (Vigna radiata L.)
	Treatments
	Root length (cm)
	Shoot length (cm)
	Fresh weight (g)
	Dry weight (g)

	
	45 DAS
	60 DAS
	75 DAS
	45 DAS
	60 DAS
	75 DAS
	45 DAS
	60 DAS
	75 DAS
	45 DAS
	60 DAS
	75 DAS

	T0 – Control
	8.67
	14.17
	14.43
	13.77
	20.20
	31.73
	1.60
	5.68
	5.96
	0.30
	0.94
	1.12

	T1 – DAP 
	8.86
	9.33
	10.5
	14.66
	27.72
	32.57
	1.74
	7.16
	9.26
	0.34
	1.00
	1.86

	T2 – Sweet basil
	11.57
	14.46
	16.27
	16.71
	26.27
	35.46
	2.57
	8.41
	11.58
	0.62
	1.56
	2.23

	T3 – Lantana
	12.53
	16.33
	18.46
	15.28
	25.58
	34.82
	2.44
	7.31
	11.02
	0.46
	1.91
	2.56

	T4 – DAP + Sweet basil
	10.87
	12.17
	14.32
	20.48
	22.78
	36.93
	2.44
	6.40
	11.45
	0.52
	1.15
	1.98

	T5 – DAP + Lantana
	11.43
	15.23
	17.45
	19.75
	34.40
	37.86
	2.33
	6.41
	12.68
	0.40
	1.44
	2.08

	T6 – DAP + Sweet basil + Lantana
	11.02
	16.31
	18.78
	23.08
	26.00
	33.71
	1.86
	6.57
	8.75
	0.37
	1.56
	2.12

	SEd
	0.7923
	1.1312
	0.1232
	0.0380

	CD (0.05)
	1.7263
	2.4646
	0.2684
	0.0827

	CD (0.01)
	2.4203
	3.4553
	0.3763
	0.1160


DAP : Di-Ammonium Phosphate

DAS : Days After Sowing

SEd : Standard Error Deviation

CD : Critical Difference

The value indicate average of three replication.

FIGURE – 2

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE ROOT LENGTH AND SHOOT LENGTH OF GREEN GRAM (Vigna radiata L.) ON 75 DAS
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PLATE – II

LENGTH OF GREEN GRAM PLANTS – 45 DAS

[image: image12.png]



PLATE – III

LENGTH OF GREEN GRAM PLANTS – 60 DAS
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PLATE – IV

LENGTH OF GREEN GRAM PLANTS – 75 DAS

with chemical fertilizers. The increase in shoot length might be due to the presence of micronutrients and growth promoting substances present in the cyanospray (Sharma and Govil, 1988).

Fresh Weight


The fresh weight was found to be maximum on sweet basil spray in T2 on 45 and 60 DAS as 2.57 g and 8.4 g and on 75 DAS the fresh weight was more in T5 (DAP and Lantana spray) as 12.68 g.


The minimum fresh weight was shown by control plants on 45, 60 and 75 DAS (1.60 g, 5.68 g and 5.96 g respectively).


Boopathy and Balasubramanian (2004) reported that green leaf manure substituted to 90 kg nitrogen enhanced soil fertility and fresh weight and vigour index in sunflower. Subramanian et al. (2000) opined that the plant height and fresh weight of black gram was significantly highest with application of green leaf manure.


In the present study the increase in fresh weight might be due to the supplementation of nutrients by the herbal leaf extracts and DAP. 

Dry Weight


The maximum dry weight was shown by plants T2 (Sweet basil spray) on 45 DAS as 0.62 g. On 60 and 75 DAS it was higher in T3 plants (Lantana spray)   as  1.91 g  and  2.56 g  respectively. The  minimum  dry  weight   was 

FIGURE – 3

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE FRESH WEIGHT AND DRY WEIGHT OF GREEN GRAM (Vigna radiata L.) ON 75 DAS
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observed in control plants on 45, 60 and 75 DAS as 0.30 g, 0.94 g and 1.12 g respectively.

Vigour Index


The vigour index was more in T5 (DAP + Lantana spray) on 45 DAS as 32.73 and on 60 DAS it was in T2 44.43. On 75 DAS, T6 (DAP + Sweet basil + Lantana  spray) showed maximum vigour index 48.08 (Table – III and Figure – 4).


The vigour index was least in control plants as 20.77, 27.45 and 36.43 respectively on 45, 60 and 75 DAS. 

Nodules


Highest number of nodules was shown by T2 (Sweet basil) on 45 DAS and T1 (DAP) on 60 DAS as 7.00, later it was decreased on 75 DAS in T2 (Sweet basil), T3 (Lantana) and T4 (DAP + Sweet basil) as 4.00. The least number of nodules was observed in T0 (Control), 4.00, 5.00 and 2.00 on 45, 60 and 75 DAS (Table – III and Figure – 4).


The plant height, shoot per m2 and dry matter accumulation were significantly higher in Lantana incorporated plots (Thakur and Singh, 1987). Application of green manure (dhaincha) proved to be superior in improving the biomass of rice (Oryza sativa) seedlings. There was a significant increase in dry matter of sorghum in the treatments where root and root + shoot of Sesbania cannabina were used for green manuring. Contribution of more N, 

TABLE – III

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE NUMBER OF NODULES AND VIGOUR INDEX

OF GREEN GRAM (Vigna radiata L.)
	Treatments
	Number of nodules
	Vigour Index

	
	45 DAS
	60 DAS
	75 DAS
	45 DAS
	60 DAS
	75 DAS

	T0 – Control
	4.00
	5.00
	2.00
	20.77
	27.45
	36.43

	T1 – DAP 
	6.00
	7.00
	4.00
	27.89
	38.05
	40.57

	T2 – Sweet basil
	7.00
	5.00
	4.00
	23.10
	44.43
	46.60

	T3 – Lantana
	5.00
	5.33
	4.00
	30.00
	41.38
	43.77

	T4 – DAP + Sweet basil
	5.00
	4.00
	3.00
	28.30
	43.44
	46.17

	T5 – DAP + Lantana
	6.00
	4.00
	3.00
	32.73
	43.93
	44.16

	T6 – DAP + Sweet basil + Lantana
	6.00
	4.00
	3.00
	23.67
	42.66
	48.08

	SEd
	
	2.7010

	CD (0.05)
	
	5.885

	CD (0.01)
	
	7.6489


DAP : Di-Ammonium Phosphate

DAS : Days After Sowing

SEd : Standard Error Deviation

CD : Critical Difference

The value indicate average of three replication.

FIGURE – 4

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE 

NUMBER OF NODULES AND VIGOUR INDEX OF 

GREEN GRAM (Vigna radiata L.)ON 75 DAS
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improvement of the physical properties of the soil and excretion of growth promoting substances by root might have been the possible reasons for the increase in dry matter of sorghum. This work of Lalitha (1985) is in accordance with the present work where Sweet basil and Lantana spray contributed for the significant increase in dry weight of the plant. 

Biochemical Parameters


Chlorophyll ‘a’, ‘b’ and ‘total’ chlorophyll were observed on 45, 60 and 75 DAS. The maximum content of chlorophyll ‘a’ was observed in T6 (DAP + Sweet basil + Lantana spray) on 45 DAS as 399.2 mg/g. Later it was increased on 60 DAS in T1 (DAP) as 570.86 mg/g and on 75 DAS it was in T4 (DAP + Sweet basil spray) 811.73 mg/g (Table – IV and Figure – 5).


The maximum chlorophyll ‘b’ content was observed in T5 (DAP + Lantana) on 45 DAS as 282.99 mg/g and it was increased in T2 (Sweet basil spray) on 60 DAS and 75 DAS as 285.09 mg/g and 399.04 mg/g respectively.


Total chlorophyll content was maximum in T2 (Sweet basil spray) on 45 DAS as 80.80 mg/g and it showed an increase to 165.16 mg/g and 236.42 mg/g in T5 (DAP + Lantana spray) on 60 DAS and 75 DAS.


All the chlorophyll contents (a, b and total) were least in control plants on 45, 60 and 75 DAS as 285.04, 314.06, 320.25, 106.09, 118.64, 163.05, 56.55, 77.40 and 105.12 respectively. 

TABLE – IV
INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE CHLOROPHYLL CONTENTS OF GREEN GRAM (Vigna radiata L.)
	Treatments
	Chlorophyll ‘a’ (mg / g)
	Chlorophyll ‘b’ (mg / g)
	‘Total’ chlorophyll (mg / g)

	
	45 DAS
	60 DAS
	75 DAS
	45 DAS
	60 DAS
	75 DAS
	45 DAS
	60 DAS
	75 DAS

	T0 – Control
	285.04
	314.06
	320.25
	106.09
	118.64
	163.05
	56.55
	77.40
	105.12

	T1 – DAP 
	333.64
	570.86
	613.24
	132.62
	184.09
	206.12
	63.21
	111.84
	175.01

	T2 – Sweet basil
	334.75
	361.92
	696.45
	118.64
	285.09
	399.04
	80.80
	133.47
	232.08

	T3 – Lantana
	363.84
	370.90
	749.11
	164.60
	179.55
	248.18
	71.55
	130.66
	138.85

	T4 – DAP + Sweet basil
	379.88
	437.09
	811.73
	201.14
	159.91
	299.28
	77.40
	142.31
	137.12

	T5 – DAP + Lantana
	252.72
	347.09
	572.74
	282.99
	106.03
	388.94
	71.31
	165.16
	236.42

	T6 – DAP + Sweet basil + Lantana
	399.21
	416.73
	491.81
	142.89
	110.92
	251.91
	60.12
	107.35
	167.03

	SEd
	4.2527
	1.8557
	4.0039

	CD (0.05)
	9.2660
	4.0433
	8.7237

	CD (0.01)
	12.9908
	5.6687
	12.2305


DAP : Di-Ammonium Phosphate

DAS : Days After Sowing

SEd : Standard Error Deviation

CD : Critical Difference

The value indicate average of three replication.
FIGURE – 5

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE

CHLOROPHYLL ‘a’, ‘b’ AND ‘TOTAL’ CHLOROPHYLL CONTENTS OF

GREEN GRAM (Vigna radiata (L.)) ON 75 DAS
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According to Bhavaneswari et al. (2011) chlorophyll ‘a’, ‘b’ and ‘total’ chlorophyll contents were found to be significantly increased in leaves of plants treated with Cyanospray and Cyanopith 500 g/sq.m.


Humic acid application significantly influenced total chlorophyll content and this effect was mainly on chlorophyll ‘b’ content. Foliar 200 ml/L and soil 20 ml/L humic acid application resulted in the highest total chlorophyll content of pepper (Yasarkarakut et al., 2009). Combined application of DAP and herbal extracts might have supplied the required nutrients for the enhancement of chlorophyll contents in the present study. 

Protein


The maximum protein content was shown on 45th day, 60th day by T6 (DAP + Lantana + Sweet basil spray) 68.72 mg/g, 77.93 mg/g, on 75 DAS it was  more  in  T4  (DAP  + Sweet basil) as 91.46 mg/g (Table – V and Figure – 6).


The control plants registered lower content on 45, 60 and 75 DAS (44.72, 48.93 and 58.16 mg/g respectively). 


Significantly more protein content was recorded in mulberry plants grown in the presence of green manure. According to Ravignanam and Gunathilagaraj (1996) the higher nutritional levels of mulberry is attributed to the increased root growth resulting in greater uptake of nutrients from soil. Sankar et al. (2000) observed significantly higher crude protein content in mulberry leaves by application of green manure.

Carbohydrates


The highest carbohydrates content was found in T3 (Lantana spray) on 45th day and 75th day 46.81 mg/g and 100.65 mg/g respectively. On 60th day it was  more  in  T6 (DAP + Lantana + Sweet basil spray) as 63.61 mg/g (Table – V and Figure – 6).


The decreased content of carbohydrates in control plants (T0) on 45, 60 and 75 DAS was 22.65 mg/g, 26.11 mg/g, 31.77 mg/g respectively.


Rajula and Padmadevi (2000) also showed increased morphological and biochemical contents like protein, carbohydrates, amino acids in the seedling of H. annus by using cyanopith and cyanospray.

Ascorbic Acid


Ascorbic acid content was analysed in leaves. The highest ascorbic acid content had been observed in T5 (DAP + Lantana spray) on 45 and 60 DAS (288.86 mg/g and 350.93 mg/g). On 75 DAS ascorbic acid content was more in T6 (DAP + Sweet basil + Lantana) as 538.93 mg/g (Table – V and Figure – 6).


The lowest ascorbic acid content was observed in control plants T0 on 45, 60 and 75 DAS as 225.60 mg/g, 238.13 mg/g and 240.16 mg/g respectively.

TABLE – V
INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE PROTEIN, CARBOHYDRATES AND ASCORBIC ACID CONTENTS

OF GREEN GRAM (Vigna radiata L.)
	Treatments
	Protein (mg / g)
	Carbohydrate (mg / g)
	Ascorbic acid (mg / g)

	
	45 DAS
	60 DAS
	75 DAS
	45 DAS
	60 DAS
	75 DAS
	45 DAS
	60 DAS
	75 DAS

	T0 – Control
	44.72
	48.93
	58.16
	22.65
	26.11
	31.77
	225.60
	238.13
	240.16

	T1 – DAP 
	51.97
	66.70
	80.13
	31.04
	35.19
	74.21
	231.46
	287.02
	376.00

	T2 – Sweet basil
	59.65
	61.56
	84.99
	29.99
	45.58
	63.55
	272.58
	337.14
	379.60

	T3 – Lantana
	51.90
	72.90
	83.77
	46.81
	59.46
	100.65
	230.86
	300.80
	386.48

	T4 – DAP + Sweet basil
	52.24
	60.91
	91.46
	33.41
	58.67
	71.05
	248.26
	320.82
	396.00

	T5 – DAP + Lantana
	61.99
	75.36
	79.25
	27.89
	62.55
	81.84
	288.80
	350.93
	357.20

	T6 – DAP + Sweet basil + Lantana
	68.72
	77.93
	85.42
	32.102
	63.61
	69.30
	225.60
	238.13
	538.93

	SEd
	0.2984
	17.7846
	81.8674

	CD (0.05)
	0.6502
	38.7497
	178.3754

	CD (0.01)
	0.9115
	54.3264
	250.0793


DAP : Di-Ammonium Phosphate

DAS : Days After Sowing

SEd : Standard Error Deviation

CD : Critical Difference

The value indicate average of three replication.
FIGURE – 6

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE PROTEIN, CARBOHYDRATES AND ASCORBIC ACID CONTENTS

OF GREEN GRAM (Vigna radiata L.) ON 75 DAS
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Yield Parameters


The yield parameters of green gram (Vigna radiate L.) are furnished in Table – VI, Figure – 7 and Plate – V.

Number of Pods / Plant


The pods were observed from 60th day onwards. The number of pods was found to be more in T6 on 60th and 75th DAS 6 and 7 respectively. Least number of pods was observed in control plants (T0) 2.33 and 2.67 respectively. When given through foliar spray, they supplemented the limiting nutrients, as well as plant growth hormones leading to higher biomass and yield (Abetz, 1980). Use of herbal leaf extract on yield and quality enhancement was reported by Sujatha (2006) in blackgram. The yield of black gram (Vigna mungo) was significantly the highest with the application of green leaf manure (Subramanian et al., 2000).


Incorporation of Lantana camara, Eupatorium and wheat straw resulted in increased grain yield in rice (Oryza sativa) (Takur and Singh, 1987). Increased yield might have been due to additional nutrients supplied by the organics and also as a result of better utilization of applied N through DAP. 

Number of Seeds / Pod


The maximum seeds per pod was observed in T3 (Lantana) as 4.33 on 75 DAS. 

TABLE – VI

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE YIELD PARAMETERS OF GREEN GRAM (Vigna radiata L.)

	Treatments
	Number of pods / plant
	Number of seeds / pods

	
	60 DAS
	75 DAS
	75 DAS

	T0 – Control
	2.33
	2.67
	2.67

	T1 – DAP 
	4.67
	5.00
	3.00

	T2 – Sweet basil
	5.60
	6.67
	3.67

	T3 – Lantana
	3.33
	4.00
	4.33

	T4 – DAP + Sweet basil
	5.00
	6.00
	3.33

	T5 – DAP + Lantana
	3.33
	4.70
	3.67

	T6 – DAP + Sweet basil + Lantana
	6.00
	7.00
	3.67


DAP : Di-Ammonium Phosphate

DAS : Days After Sowing

The value indicate average of three replication.

FIGURE – 7

INFLUENCE OF HERBAL EXTRACTS AND DAP ON THE YIELD PARAMETERS OF GREEN GRAM (Vigna radiata L.) ON 75 DAS
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PLATE – V

PODS OF GREEN GRAM ON 75 DAS IN DIFFERENT TREATMENTS
CHAPTER – V

SUMMARY AND CONCLUSION


Sustainable agriculture is the need of the hour and it will maintain the cycles of input output and ecosystem balance. Because of over emphasis on chemical farming deterioration of land took place and improvement in productivity showed down along with very serious soil and water pollution problems.


Considering the implications of chemical usage in agriculture, it is high time to suitably modify the recent agro-technologies to best suit the need with an overall view of restoring the ecosystem, preserving the biodiversity and ultimately human health and wealth. So there is a considerable demand and scope for development of “organic technologies” either individually or as a package. 


The concept of green farming actually seeks to re-establish the balance of energy in nature without using the chemical fertilizers and pesticides. This farming system is mainly based upon traditional methods / techniques derived on sound ecological principles. The ill-effects of chemicals used in agriculture have changed the mindset of some consumers of different countries who are now buying organic with high premium for health.


Hence, an experiment was conducted to study the influence of herbal extracts (sweet basil and Lantana) and DAP singly and in combination on the germination, biometric, biochemical and yield parameters of green gram (Vigna radiata L.)).


The effect of herbal extracts and DAP on the seed germination of green gram was recorded on 7, 14, 21 and 28 DAS. Best germination was noticed in T2 and T5 on 7 DAS, in T4 on 14 DAS, in T3 and T​5 on 21 DAS and T2 on 28 DAS.

The biometric and biochemical attributes were evaluated on 45, 60 and 75 DAS.


Root length was significantly high in T3 (Lantana spray) on 45th and 60th day after sowing and on 75 DAS T6 (DAP + Lantana + sweet basil spray) showed highest root length. Least root length was observed in control plants.


Shoot length was maximum in T6 (DAP + sweet basil + Lantana spray) on 45 DAS and T5 (DAP + Lantana) showed highest shoot length on 75 DAS. In all the cases control plants showed minimum shoot length.


On 45 and 60 DAS fresh weight was more in T2 (sweet basil spray) and T5 (DAP + Lantana spray) showed maximum fresh weight on 75 DAS.


Dry weight was more in T2 plants on 45 DAS and T3 plants showed highest value of dry weight on 60 and 75 DAS. Least values were observed in control plants.


Vigour index was more in T5, T2 and T6 plants on 45, 60 and 75 DAS. Nodules were more in T2​ plants on 45 DAS and T1​ plants on 60 DAS and T2 plants on 75 DAS.


The biochemical parameters observed indicated that chlorophyll ‘a’ was maximum in T6 plants on 45 DAS T1 plants on 60 DAS and T4 plants on 75 DAS. Cholorophyll ‘b’ was more in T5 on 45 DAS and on 60 and 75 DAS it was more in T2 plants. Total chlorophyll was more in T2 on 45 DAS, and T5 showed more contents on 60 and 75 DAS.


Protein control was more in T6 plants on 45th and 60th DAS and T4 plants showed maximum protein content on 75 DAS. Carbohydrate content was maximum in T3 on 45 and 75 DAS and on 60 DAS it was in T6 plants. Highest content of ascorbic acid was observed in T5 on 45 and 60 DAS and in T6 on 75 DAS.


More number of pods per plant was observed in T6 on 60th and 75th DAS and maximum number of seeds per pod was observed in T3 plants on 75 DAS.


Both biometric and biochemical parameters were least in control plants.


From the investigation it is concluded that the foliar application of herbal extracts of Lantana and sweet basil could be an ideal and suitable green manure for the growth and yield of green gram (Vigna radiate L.)  Var. Co. 6.
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