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ABSTRACT 

An experiment on "Response of Summer Greengram to varied 

concentrations of Panchagavya" was conducted at Agronomy instructional 

Farm, Chimanbhai Patel College of Agriculture, Sardarkrushinagar Dantiwada 

Agricultural University, Sardarkrushinagar during 2011. Eight treatments viz. 

T1  (Control), T2  (RDF 20:40:0 NPK kg ha-I), T3  Panchagavya @ 1%, T4  

Panchagavya @ 2%, T5  Panchagavya @ 3%, T6  Panchagavya @ 4%, T7  

Panchagavya @ 5% and T8  Panchagavya @ 6% were tested in randomized 

block design replicating four times. Green gram variety GM.4 was used as test 

crop. 

1 he soil of experimental plot was loamy sand in texture, low in organic 

carbon and available nitrogen, medium in available phosphorus and rich in 

potassium status. 

Treatment T5  (Panchagavya @ 3%) showed its superiority producing 

highest seed (1153.8 kg ha) and stover yield (2393.6 kg ha'). The same 

treatment exhibited its better performance bearing maximum values for the 
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growth and yield parameters viz., plant height, number of branches plant', dry 

matter plant', days to maturity, pods plant', pod length, number of seeds podS', 

seed yield plant' and test weight. 
(V. 

With regard to N and P content in seed and stover as well as uptake of 

these nutrients by seed, stover and crop, treatment T5  (Panchagavya @ 3%), 

surpassed rest of the treatments bearing maximum values. Similarly for protein 

yield also it ranked at top. Among the treatments, T5  (Panchagavya @ 3%) 

significantly built up N status of soil. The microbial status of the soil was 

improved by Panchagaiya application over control. 

However, Panchagrnya application did not significantly influence leaf 

area index, chlorophyll content and protein content. 

Maximum net realization of 55370 ha1  with CBR of 1:2.76 was 

obtained from the treatment T5  (Panchagavya @ 3%) followed by treatment T2  

(Recommanded dose of fertilizer) 48940 ha with CBR of 1:2.53. The 

lowest net profit of 23559 ha' with CBR of .1:1.77 was accrued under 

treatment T, (control). 
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I. INTRODUCTION 

Pulses are considered as lifeblood of Agriculture because they occupy a 

unique position in every known system of famiing as main, catch, cover, green 

manure, intercrop and mix crop. It's inclusion in rotatipn keeps the soil alive 

and productive. Pulse crop enriches the soil fertility adding organic matter and 

biological nitrogen fixation mediated by root nodule bacteria Rizizobluin. 

Pulses are the cheapest source of quality protein for the human beings. 

The protein hunger is common problem in India, where majority of the people 

have vegetative diet•. It is well known that paucity of protein diet results in 

malnutrition. in general, pulses have two to three times more protein than the 

cereals or any other group of plants besides supply of micronutrients, low fat, 

high dietary fiber and complex carbohydrates. Pulses thus occupy a unique 

position in the dietary of our people supplying the major portion of balance 

protein requirement and also serve as an excellent forage and grain 

concentration in the feed of large cattle population in the country. 

Over the years, while the India has accumulated a huge surplus of wheat 

and ricc, the pulses remain in shoit supply. Stagnated pulses production due to 

low productivity combined with ever increasing population has led to sharp 

decline in per capita availability from 63 g/day in 1961 to merely 31.6 g in 

2010 (DE&S, 2011). 

in India, pulses occupy 26.28 million hectares with total production of 

18.09 million tonnes with an average productivity of 689 kg ha 4  (DE&S, 2012). 
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Green gram (Vigna radiata (L.) Wilczek) is one of the important pulse crops, 

cultivated in India since ancient times. Green gram is a native of India and 

- Central Asia and grown in these regions since prehistoric times. it is widely 

cultivated throughout the Asia, including India, Pakistan, Bangladesh, Sri 

Lanka, Thailand, Laos, Cambodia, Vietnam, Indonesia, Malaysia, south China 

and Formosa. In Africa and U.S.A. it is probably recent. The cultivation of 

green gram is mainly confined to the states vii Orissa, Maharashtra, Andhra 

Pradesh, Rajasthan, Madhya Pradesh, Biliar , .Karnataka , Uttar Pradesh and 

Tamil Nadu covering 2.21, 4.34 , 2.98, 8.53, 0.76, 0.12, 2.94, 0.37 and 0.48 

lakh hectares, respectively (ICAR, Data Book, 2009-10). 

In Gujarat, it is cultivated in 2.09 lakh hectares with an annual 

production of 1.14 lakh metric tonnes leading to average productivity of 546 kg 

ha 1  (DOA, 2011). It is mainly grown in the district of Kutch, Banaskantha. 

Mehsana and Panchmahal in Khanf season. Due to vagaries of monsoon in 

Gujarat, summer cultivation of green gram is initiated to assure production 

where irrigation water is available. its cultivation in summer has great scope due 

to short duration, higher price with an advantage of improving soil fertility. 

Green gram is a drought resistant crop suitable for dryland farming and 

predominantly grown as an intercrop with other crops. As very good catch crop 

fits well for summer cultivation in the existing cropping system in Gujarat. 

Green gram is a thernici-insensitive, low input requiring and short duration crop. 

it adds about 40 kg N haS' in the soil by fixing the atmospheric N which is 

subsequently beneficial to succeeding crops (Yadav, 1992). Besides enriching 

2 
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the soil fertility by fixing atmospheric nitrogen, it improves the soil structure 

(Asthana and Chaturvedi, 1999). 

/ 
Green gram is rich in protein as it contains about 25% protein, which is 

almost two to three times that of cereals. It is consumed in the form of split 

pulse as well as whole pulse, which is an essential supplement of cereal based 

diet. The nutritive value improves greatly, when wheat or rice is combined with 

green gram because of the complementary relationship of the essential amino 

acids. it is particularly rich in leucine, phenylalanine, lysine, valine and 

isoleuciné. 

The calorific value of green gram is 334 calories per 100 g and its 

chemical composition as follows crude protein 24.0%, fat 1.3% and 

carbohydrate 56.6%. 

Organic farming in recent years is gaining impetus due to realization 

of inherent advantages, it confers in sustaining crop production and also 

maintaining dynamic soil nutrient status and safe environment (Lokanath and 

Parameshwarappa, 2006). 

--'C 
The role of farm yard manure is well recognized as balanced bulky 

organic manure which supplies macro and micro nutrients essential to plant. 

On an average, FYM contains 0.5% N, 0.2% P205  and 0.5% K20. It improves 

the fertilizer use efficiency and microbial activity of the soil. 

Panciiagmya, an organic product is the potential source to pin the 

role for promoting growth and providing immunity in plant system. 

3 
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Panchagavya consists of cow based five products viz, cow dung, cow urine, 

cow milk, curd and ghee. 

/ 
Presence of naturally occuffing, beneficial, effective micro organisms 

(EMO's), in Panchagavya predominantly, lactic acid bacteria, ye4st, 

actinomycetes, photosynthetic bacteria and certain fungi besides beneficial 

and proven fertilizers such as Azotobacte,; Azospirillum and 

Phosphobacterium were detected which have the beneficial effect especially 

in improving soil quality, growth and yield of crops (Xu and Xu., 2000). 

Bio- chemical properties of Panchagavya revealed that it possesses 

almost all the major nutrients like N, P, K.., and micro nutrients necessary for 

plant and growth hormones like IAA & GA required for crop growth as well 

as the predominance of fermentative microorganisms like yeast, azatobactor, 

phospho bacteria and lactobacillus. Role of foliar applied or seed soaking of 

Panchagavya in production of many plantation crops had been well 

documented in India (Selvaraj, 2003). 

Conventional agriculture has made an adverse impact on the health of 

soil and plant. This eventually has led to high demand for organic farming to 

protect soil and plant health. 

In India, organic farming was well developed and systematized 

agricultural practice during the past such as 'vcdas' which has specified use 

of 'Panchagavya' in agriculture, in Sanskrit, Panchagavya means the blend 

4 
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of five products obtained from cow namely dung, urine, milk, curd and ghee 

(Sugha et at, 2005). 

Keeping the above facts in view, the present research entitled 

• "Response of Summer Greengram I Vigna rod/ow (L) Wilezeki to varied 

• concentrations of Panchagavpa" was under taken during 2011 at Agronomy 

Instructional Farm, C.P. College of Agriculture, S. D. Agricultural University, 

,Sardarkrushinagar with following objectives: 

• > To find out the effect of Panchagavya on growth, yield and yield 

attributes of greengram. 

> To find out the effect of Panchagaiya on build up of soil nutrients (NP) 

after harvest of greengram. 

- > To workout the economics of different Panchagavya treatments. 

5 
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II REVIEW OF LITERATURE 

Awareness in the pollution free environment demands for quality 

production has been increased in recent years, which have led lo the renewed 

interest in efficient use of organic manures and Panchagavya. Among various 

agronomical measures application of Panchagavya are the most important for 

harVesting potential production. An attempt has been made to review the 

research work published in India and abroad pertaining to use of Panchagavya 

'as organic source of nutrients in agriculture. 

2.1 Effect of Panchagavya 

2.1.1 Growth 

2.1.2 Yield and yield parameters 

2.1.3 Uptake of nutrients 

2.1.4 Quality 

2.1.5 Economics 
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Effect of Panchagavya 

Presence of naturally occurring, beneficial, effective micro organisms 

-.1 (EMO's). in Panchagavya predominantly, lactic acid bacteria, yeast, 

actinoinycetes, photosynthetic bacteria and certain fungi besides beneficial and 

proven fertilizers such as Azotobacter, Azospirillum and Phosphobacterium 

were detected which have the beneficial effect especially in improving soil 

quality, growth and yield of crops (Xu andXu. 2000)..Balasubrarnanian etal., 

(2001) reported that dipping of rice seedlings in Panchagavya before 

transplanting enhanced the growth and yield. 

2.1.1 Growth 

Somasundaram ci at, (2003) conducted a field experiment at Tamil 

Nadu Agricultural University, Coimbatore to study the response of green 

gram to varied concentrations of Panchagavya through foliar appl:ication. 

Among the treatments, Panchagaiya @ 3% spray produced the highest plant 

height (80.3 cm) and LAI at flowering (8.65). 
/ 

Mohanlakshrni and Vadivel (2008) carried out an experiment on 

influence of organic manure and bioregu!ators on growth and yield of 

Ashwagandha. Spraying of Panchagavya @ 3% produced higher number of 

- leaves plani' (670). 

VA 
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A field experiment was conducted by Sanjutha ci' all. (2008) at Tamil 

Nadu Agricultural University, Coimbatore to findout the effect of organic 

-ç bioregulator slurry, .Panchagrnya on Kairnegh. They observed that application 

of FYM @ 15t ha' + NPK @75:75:50 kg ha' + Panchagavya foliar 

spray recorded the highest plant height (54.10 cm), dry matter production 

(2794.07 kg ha'), number of branches (27.40), number of leaves (105.67) 

and leaf area index (1.03). 

V Vennila and Jayanthi (2008) conducted an experiment to investigate 

response of Okra to integrated nutrient management and revealed that 

application of 100 % recommended dose of fertilizers along with 

panchagavya foliar spray @2 % significantly increased plant height (131.7 

cm) and dry matter production (5.90 g planf'). 

Bindumathi (2008) conducted a field experiment during k/iarf season 

2005 and 2006 at T.S. Srinivasan Centre for Rural Training, 1-losur. They 

observed that plant height (68.8 and 90.2 cm), number of branches (6.0 and 

4.9), number of flower (65.3 and 53.2 plant-) and number of leaves 

(70.6 plant"' and 11.7 branch') of vegetables (brinjal and tomato) were 

•recorded highest under panchagavya @ 3% spray as compared to control, 

respectively. 

F1 
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The investigation pertaining to effect of foliar application of animal 

urine and panchagavya on growth parameters of Desi cotton, was taken up at 

Cotton Research Unit, Dr. PDKV, Akola by Bais e. at, (2009). Foliar 

application of 6 % cow urine was found superior in increasing the leaf area 

index (LAI) at 40 to 160 DAS. 

Kondappa a at, (2009) carried out a field experiment at University of 

Agricultural Sciences, Dharwad to study the effect of integrated nutrient 

management on growth, yield and economics of chilli (Cv. Byadgi dabbi) on 

vertisol. They observed significantly higher number of branches plant' (33.98) 

with application of 50 % RDN + 50 % N through FYM + Biofertilizer + 

Panchagavya. 

A field experiment was conducted by Kurnawat et at, (2009 b) at 

CAZRI, Jaiselmer (Rajasthan) to study the response of cumin (Curninum 

cyrninum L.) to Ranch gavya and leaf extract in and western Rajasthan. They 

reported that foliar application of neem with Panchagavya recorded 

significantly higher plant dry matter (3242.89 mg plant'), plant height (32.71 

cm) and branches plant' (9.45). 

A field experiment was carried out by (Malarvizi a al., 2009) at Tamil 

-K Nadu Agricultural University, Coimbatore to find out the effect of growth 

promoters on growth and yield of Paprika cv. Kt-Pl- 19. Among the treatments 

Panchagavya @ 2% foliar spray brought significant increase in plant height 

(68.90 cm) and dry matter production (380 kg ha'). 
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A field experiment was conducted by Naik and Sreenivasa., (2009) at 

the Institute of Organic Farming, University of Agricultural Sciences, 

Dharwad during 2007-2008 to know the effect of bacteria isolated from 

pan.chagaiya on seed germination and seed vigour in wheat. They observed 

improvement in seed germination (99%), seedling length (28.5cm) and 

seedling vigour index (2822) when seeds treated with bacterial culture isolated 

from Panchagavya. 

Sangeetha and Thaevanathan (2009) studied the effect of foliar 

application of seaweed based Panchagavya on leaves of seedling of the pulses, 

Vigna radiate, Vigna mungo and Arachis hypogea. Application of 

Panchagavya @ 3 % brought increase in the root nodule formation from 18 to 

62%. 

Venkatlakshmi et at, (2009) while investigating the influence of seed 

treatment and foliar spray of Panchagavya on growth and yield of Amardnthus 

viride, indicated that foliar spray of Panchagavya @ 3 % recorded significantly 

H higher plant height (9.6 cm), number of leaves (29.64), and leaf area index 

(0.179) of Amaranthus. Seeds soaked in Panchagavya solution recorded 

significantly higher plant height, number of leaves, dry mailer production  (1.66 

haS') and leaf area index at 15 and 25 DAS. 

While working on mulberry (Morus a/ba L.) by Venkataramana et at 

(2009) during 2006-08 at Research Extension Centre, Central Silk Board 

Vikarabad during 2006-08, they observed that plant height (182.27 cm), 

•10 
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number of branches (9.28 plant'), number of leaves (136.64 plant) and 

height (138.65 cm) of mulberry were recorded significantly higher with 

panchagavya spray as compared to without panchagavya spray. 

Balakumbahan ci at, (2010) at Medicinal Plant Unit, Botanic Garden, 

Tamil Nadu Agricultural Univers:ity, Coimbatore tested the effect of bio 

stimulants on growth and yield of Senna (C'assia angustfoIia var. KKM.i). 

They observed the highest plant height of 9.70, 27.24 and 44.58 cm at 

vegetative, flowering and harvesting stage of plant under tieatment 

combination of Panchagavya 2 % + Humic acid 0.2 % + Moringa Leaf 

Extract 2 %. 

The influence of different organic substances on growth and herb yield 

of sacred basil (Ocimum Sanctum L.) was found out by Prabhu ci al., (2010) at 

TNAU, Coimbtore. It was revealed that spraying of 2 % Panchagavya + 0.2 % 

Humic acid + 2 % Moringa leaf extract resulted in higher plant height (51.16 

cm), number of leaves (476.59) and leaf area index (3.61.). 

—K 

A field experiment was planned during 2008 at Agricultural College and 

Research Institute, MiAürai. They observed that plant height (45.56 cm) and 

number of branches (7.66 plant) of groundnut recorded significantly higher 

- 
under soil application of 100 % P + 50 % NK as basal + Panchagavya spray 

3% on 15, 30, and 45 DAS as compared to soil application of 100 % NPK as 

basal (Avudaithai et al., 2010) 

11 
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An experiment was conducted at the Medicinal Plants Unit, Department 

of Spices and Plantation Crops, TNAU, Coimbatore during the period 2007 - 

08. The results revealed that the treatment combination, .M1 S4  i.e., FY.M (25 

t/ha) + recommended dose of fertilizer (90:45:35 kg/ha of NPK) combined with 

foliar spraying of Panchagavya and Manchurian mushroom extract each at 3% 

and humic acid at 0.3%, recorded highest plant height (227.53 and 286.47 cm), 

number of leaves (62.0 and 70.0).number of branches (36.0 and 48.0) and leaf 

area (12.60, 15.52cm2) at 180 and 240 days of Gymnema Sylvester 

(Padmapriya etal., 2010). 

An experiment was conducted (Nileema et at, 2011) during k/mr/f 2009 

at Main Agricultural Research Station, University of Agricultural Sciences, 

Dharwad. it is seen that plant height (83.15 and 143.21 cm), root length (15.57 

and 19.80 cm) and dry matter (4.06 and 7.94 g/plant) at flowering stage (75 

DAS) and crop harvesting (160 DAS) of tomato were recorded significantly 

higher with RDF+ Beejamrutht  Jeevamruth+ Panchagavya as compared to 

other treatments. 

An experiment was conducted at Experimental Farm, Department of 

microbiology, and Ai:riamalai University by pot culture method during March-

May 2010 season. The results of the experiment revealed that foliar spray of 

K Panchagavya recorded significantly higher plant height, number of branches 

per plant, leaf area index and dry matter production of black grain when 

compared with NPK and control (Suresh cit al., 2011). 

12 
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A pot culture experiment was taken by Kurnar et at, (201 1) at 

Experimental Farm, Annamalai University, Annamalai Nagar, Chidambaram to 

study the growth and development of black gram ( Vigna inungo) under fo.liar 

application of Panchagavya @ 3 % as organic source of nutrient. Foliar 

application of Panchagavya should its superiority recording maximum plant 

height (42.6 cm), number of branches plant' (10), LAI (2.54) and dry matter 

production (5.1 g). 

2.1.2 Yield and yield parameters 

Kanimozhi (2003) conducted an experiment at Tamil Nadu Agricultural 

University, Coimbatore to study the effect of organic production practices on 

coleus for/co/i i/li. Among the practices application of Panchagavya @ 4 % 

spray was found superior in respect to root yield (12.4 kg plot ) compared to 

control (5.23 kg plot') in coleus forsko/iilhi. 

Somasundaram e. at, (2003) conducted a field experiment at Tamil 

Nadu Agricultural University, Coimbatore to study the response of green 

gram to varied concentrations of Panchagavya. The results of study proved 

that Panchagavya @ 3% spray ranked at top in respect to number of pods 

plant' (79.25), 100 grain weight (3.99 g) and higher yield of green gram (17.71 

q haj. 
t 

.Panchagavya spray was found effective on many crops, evaluated at 

Coimbatore than the foliar spray of recommended nutrients and growth 

regulators. The superiority of the Panchagavya in different crops was noticed 

13 
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with respect to the improvement in growth, yield attributes and yield of crops 

than without Panchagavya spray (Somsundaram and Singaram, 2006). 

Yadav and Lourdraj., (2006) conducted a field experiment at 

Tamilnadu Agricultural University, Coimbatore during 2004 to assess the 

effect of foliar spray of Panchagavya on rice. it was observed that 

Panchagavya spray significantly increased the productive tillers hilF' (10.06), 

panical length (19.89 cm), grain (5433 kg haj and straw (7325 kg haS') yield 

of rice. 

Yadav and Lourdraj (2006 a) reported the findings of an experiment 

conducted at Tamil Nadu Agricultural University, Coimbatore on rice during 

summer 2004. While testing the effect of organic manures and Panchagavya on 

rice, Panchagavya spray was found significantly superior in to increase in 

length (8.05cm) and breadth (2.49cm) of spikelets as well as 1000 grain weight 

(16.55g). 

The field experiment conducted at Tamil Nadu Agricultural University, 

Coimbatore to evaluate the organic sources of nutrients Panchagavya spray 

on bio chemical changes, nitrogen flux and yield of crop in the maize-

sunflower-green gram cropping system, application of BGS (biogas slurry) + 

foliar spray of Panchagavya produced the highest grain yield of 3193  kg ha1  
F- 

Sunflower (Soinasundaram e/ at, 2007). 

14 
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(2008) 
conducted a field exper1t during 

kIiarf seasOfl 

BindU11Thth  
2005 and 2006 at T.S. SrinivaS Centre for Rural rainiflg, Hosut. They 

obsejed that number of fitit (37.3 and 113.6 plant 
5 

(1.4 and yield  

3.6 plant') and equiVal 

yield (25.8 and 55.3 t ha1) of vegetables (brinial and 

corded highest under 
panchagavya 

3% spray as comPM to 

tomato) were re  

control. 

iM and Vadivel (2008) catTied out an experiflwnt orf 
Mohanlai  

ts on growth and yield of 
Influence of organic manure and bioregulato  

Ashwagafldha Among ffeaeflt5 app1icat101 of poulto' manure (5 t ha4) 
+ 

PanchagaiYa @ 
3% in ashwagaiidha exhibited significantly superior 

perfonaflce by registedflg the highest root yield of 1354.50 kg ha'. 

Sanjutha et al., (2008) conducted a field experiment at Tamil Nadu 

Agricultural University, Coimbatore to study the effect of organic bio regulator 

slurry. Panclzagaiya on Kalmegh. Among the combinations FYM @ Is t hi' 

+ NPK @ 75:75:50 kg hi' + Panchagavya @ 3% foliar spray showed 

superiority recording the highest total dry herbage yield (1993.10 kg ha') and 

dry leaf yield of (619.06 kg hi'). 

Vennila and Jayanthi (2008) found that application of 100% 

recommended dose of fertilizers along with Panciiagai spray (2 %) 
signiflcanty increased the number of fruits plant 

- (212, fhiit we1g11t(139 

g) and fruit yield (12.7 qha1) of Okra. 

15 
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A field experiment was carried out by Kalappanavar et at (2008) at 

Organic farming unit, Main Agricultural Research Station, University of 

Agricultural Sciences, Dharwad during the rabi season 2005-06 and 2006-07. 

They revealed that yield (28.74 q/ha) and 1000 grain weight (32.82 g) of wheat 

were recorded significantly higher with Panchagrnya @ 3% foliar spray as 

compared to control. 

Kondappa el at, (2009) conducted a field experiment at University of 

Agricultural Sciences, Dharwad to investigate the effect of integrated nutrient 

management on growth, yield and economics of Chilli (Cv. Byadgi dabbi) on 

vertisol. Application of 50% RDN + 50% N through FYM + Biofertilizer + 

Fanchagavya significantly surpassed other treatments recording higher value 

for fruits plant' (49.86), weight of 100 dry fruit (139.50 gm) and dry fruit yield 

(10.34 q haj. 

F:rom the studies on response of cumin (Cuminum cyniinunz L.) to 

Panc/iagavya and leaf exfract in and western Rajasthan, Kumawat c/ at, (2009 

b) reported that foliar application of neem with Pancliagavya brought 

significant increase in higher umbels plani' (24.73), seed umblets' (22.65), 

seeds plant1  (1.57 g), seed yield (615.2 kg ha4), straw yield (789 kg ha1) and 

biological yield (1404.1 kg hi'). 

I- - 

' A field experiment was carried out at Dungarpur, (Rajasthan). during 

2005 to know the effect of Panchagavya and green manuring by mixed crop 

incorporation and deep summer ploughing on moisture use function and 
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yield of maize wherein higher yield of maize 3210 kg hi' was registered with 

application of green manure inëorporation and foliar spray of Panchagavya. 

(Meena et al., 2009). 
I 

From the field studies conducted at All India Sorghum Improvement 

Project, University of Agricultural Sciences, Dharwad to e',aluate the plant 

products in combination with cow urine and Panchagavya against sorghum 

shoot' fly, Antherigona soccata Rondani, Mudigoudra et al., (2009) revealed 

that .Panchagavya + Neem seed kernel extract (5%) recorded significantly 

highest yield (14.16 q/ha). 

At Main Agricultural Research station, University of Agricultural 

Sciences, Dharwad a field experiment was conducted by (Shwetha et at, 2009) 

during kharf and raM season of 2006-07 to study the effect of combined use of 

organics in Soybean-wheat cropping system. The treatment involving 

application of compost + green leaf manure + beejamruth + jeevamruth + 

Panchagavya produced significantly higher yield of Soybean (1698 kg ha") 

-1 and Soyabean equivalent yield (2760 kg ha'). 

Venkatlakshmi et at, (2009) calTied out an experiment to study the 

influence of seed treatment and foliar spray of Panchagavya on growth and 

yield of Amarantlius viride. The experimental results indicated that 3% foliar 

.pray of?anchagaya recorded significantly higher green1eafyie!d (10.05 

ha 1). 

17 



'RSE1'i'EWo'F LF1!E'R$TUcRSE 

A field experiment was conducted at Central Silk Board, Viarabad by 

Venkatrainana et al., (2009) to evaluate the impact of different manures viz., 

farm yard manure, vermicompost, composted poultry manure, green leaf 

manure and 3% Panchagavya fo.liar spray on niulberry leaf. The results 

revealed that application of organic manures and 3 % foliar spray significantly 

improved the mulberry leaf yield and yield attributes. 

1.1 Avudaithai et al., (2010) conducted a field experiment at Anbil 

Dharmalingam Agricultural College and Research Institute, Tiruchirapalli 

(Tamil Nadu) to study the effect of Panclzagavya and .fertigation on growth 

parameters and yield of groundnut. The results indicated that basal application 

of 100% Phosphorous along with 50% Nitrogen and Potassium + spraying of 

3% Panchaga'iya on groundnut at 15, 30 and 45 DAS recorded significantly 

higher 100 pod (74.01 g) and kernel weight (37 g) as well as higher pod (3340 

kg plot1) and haulm yield (8385 kg plot1) over soil application of 100% NPK 

as basal. 

4 Gupta et al., (2010) conducted an experiiient during 2006-07 and 2007-

08 at the experimental farm of Department of Floriculture and Landscaping, Y. 

S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh to 

study the stability analysis of Rose cultivar "First Red" under different 

biostimulants application. The experimental results showed that application of 

50% RDF + 3% Panchagavya + 2% Manchurian tea was found stable 

biostimulant for characters like stem length and flower size of rose. 

iII 



q9q1JrEW Qq LIEcRfit(flE 

A field experiment was conducted at Tamil Nadu Agricultural 

University, Coimbatore wherein Manimekalai et al., (2010) evaluated the 

efficacy of organic invigorated seeds on field productivity in black gram 

(Vigna inungo). Among the treatments 4% foliar spray of Panchagavya 

recorded higher seed yield (848.50 kg ha) than control. 

Prabhu ci cii, (2010) carried out a field experiment at Tamil Nadu 

Agricultural University, Coimbatore to study the influence of different organic 

substances on growth and herb yield of sacred basil (Ocimum sanctum W. The 

results of study showed that spraying of 2% Panchaaiya + 0.2% Humic acid 

+ 2% Moringa leaf extract resulted in higher dry herbage yield (1317 kg ha1). 

An experiment was carried out by Niieema et al., 2011) during kharif 

2009 at Main Agricultural Research Station, University of Agricultural 

Sciences, Dharwad. They observed that significantly higher number fruits 

plant1  (11.12) and fruit weight (167.23g plant) of tomato was recorded under 

the foliar spray of Panchagavya as compared to RDF. 

An experiment on the lines of organic farming was conducted by Suresh 

ci al. (2011) during March- May 2010 season on sandy in texture and mixture 

of black and red soil at Experimental Fanri, Department of Microbiology, 

Annarnalai Univerity by pot culture method. The results of the experiment 

- . revealed that number of pod plant' (20),. number-of seeds pod' (7). test weight 

(3.9 g), and grain yield (4.2 kg) of black gram were also recorded significantly 

higher under foliar spray of Panchagavya over NPK and control. 
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Kumar et at, (2011) reported the findings on a pot culture experiment 

conducted at experimental Farm, Annanialai University, Annamalai Nagar, 

Chidanibarain involving the growth and developnient of black gram (Vigna 

mungo) under foliar application of pancliagavya as organic source of nutrient. 

The results indicated that 3% foliar application of Panchagavya significantly 

increased pods planf' (20), number of seeds pod 1  (7), test weight (3.9 g) and 

grain yield (4.2 kg). 

I.- - 

2.1.3 Uptake of nutrients 

Beaulah (2001) studied organic and inorganic culture of Moringa 

(Moringa oieqfera Lam.) at TNAU, Coimbtore. It was found that the 

secondary and rnicronutrient (Ca, S and Fe) as well as macronutrients content 

of leaves and pods of aimual moringa were superior under poultry manure + 

neem cake + Panchagrnya treatment. 

A field experiment was conducted during 2001 at Tamil Nadu 

Agricultural University, Coimbatore to evaluate the organic soUrces of 

nutrients and Panchagavya spray on biochemical changes, nitrogen flux and 

yield of crop in the maize-sunflower-green gram cropping system. The results 

observed that N uptake by maize and sunflower was estimated higher under 

BGS (Biogas slurry) with Panchagavyc spray over RDF (Somasundarani et 

: at.2007). 

20 
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Sanjutha ci at, (2008) carried out a field experiment at Taniil Nadu 

Agricultural University, Coimbatore to findout effect of organic bio regulator 

/ slurry and Panchagavya on Kalmegh and observed the increase in uptake of N 

(80.47 kg haj, P (8.94 kg haj and K (87.18 kg hi') under FYM @ 15 t ha1  + 

NPK @ 75:75:50 kg hi' + Panchagavya @ 3% foliar spray by Kalmègh. 

A field experiment was conducted during /charf and rabi season 2006-

07 at Main Agricultural Research Station, University of Agricultural Sciences, 

Dharwad. They reported that nutrient uptake of nitrogen (155.8 kg hi') and 

phosphorus (13.0 kg hi') (79.6 kg hi') of soybean was significantly higher 

with compost + GLM + Beejamruth + jeevamruth + .Panchagavya compared to 

other treatments (Shwetha ci al., 2009). 

The field experiment conducted at Regional Research Station CAZRI; 

Jaisalmer {Rajasthan) during 2006 by Kumawat et al., (2009 a) to evaluate the 

efficiency of foliar application of Panchagavya on groundnut. The results 

revealed that foliar application of Panchagavya + neem leaf extract recorded 

significant improvement in nutrient content and uptake of groundnut. 

Naidu ci at, (2009) carried out a field experiment at University of 

Agricultural Sciences, Dharwad to investigate the effect of integrated nutrient 

management on nutrient uptake by chilli (Cv. Byadgi dabbi) and residual 
- Th 

fertility in vertisol soil. They, observed that highest N and P uptake (78.46 and 

16.69 kg hi', respectively) by chilli under 50% RDN + 50% N through FYM + 

Biofertilizer + Panchagavya and highest K uptake was recorded under 
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application of 50% RDN + 50% N through Vermicompost + Biofertilizer + 

Panchagavya. 

-----C Kumar ci at, (2011) conducted a pot culture experiment at Experimental 

Farm, Aniarna1ai University, Annamalai Nagar, Chidambaram to study the 

growth and development of black grani ( Vigna inyngo) under foliar application 

of Panchagavya 3% as organic source of nutrient. The results revealed that the 

nodules of the plants treated with Panchagavya cohtained 5.5% N. 

-I 

The experiment was carried out at the Botanical Garden, Department of 

Floriculture and Medicinal Plants, Horticultural College and Research Institute, 

Tamil Nadu Agricultural University, Coimbatore They observed that closer 

spacing + panchagavya 3 per cent spray (M1S4) was recorded highest 

nitrogen uptake (202.64 kg hi') and phosphorous uptake (20.03 kg hi') of 

Solanum nigrum as compared to control (Sivakumar and Ponnusami, 2011). 

2.1.4 Quality 

Mathivanan ci at, (2006) prepared the Panchagavya and fermented for 

10, 20, 30 and 40 days analyzed for its chemical microbial composition and 

antibacterial activity. They found that panchagavya at.30 days of age recorded 

better proposition of chemical and microbial composition favorable for 

I utilization as growth promoter. 
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Yadav and Lourdraj (2006 b) conducted a field experiment at Tamil 

Nadu Agricultural University, Coimbatore during 2004 to assess the effect of 

foliar spray of Panchagavya on ilce and observed that Panchagavya spray and 

organic manures recorded better cooking qualities of rice. 

A field experiment conducted at TNAU, Coimbatore durng 2001 to 

evaluate the organic sourpes of nutrients and Pan.chagrnya spray on bio 

chemical changes, nitrogen flux and yield of crop in the maize-sunflower- 

- green gram cropping system. The results revealed that increase in soluble 

protein content and nitrate reductase activity of maize, sunflower and greenS 

gram under BGS with Panchagmyn spray over to RDF, RFS and BOS (Biogas 

slurry) treatments in both the years (Somasundaram el at,2007). 

A filed experiment was camed out at Tainil Nadu Agricultural 

University, Coimbatore, by Sanjutha et at, (2008) to study effect of organic bio 

regulator slurry, Panchagavya on Kalmegh and observed that FYM @ 15 t ha' 

+ NPK @ 75:75:50 kg ha 1  + Panchagavya @ 3% foliar spray recorded the 

highest chlorophyll content (52.42 SPAD reading). 

Vennila and Jayanthi (2008) studied the response of Okra to integrated 

nutrient management and revealed that application of i 00% recommended dose 

of fertilizer along with Panchagaiya spray (2 %) resulted in higher crude 
•1 

protein content. 
- - 

I- 
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Kumawat et al., (2009 a) a field experiment at Regional Research 

Station CAZRI, Jaisalmer (Rajasthan) during 2006 to evaluate the efficiency of 

foliar application of Panchagavya on groundnut. The results revealed that 

foliar application of Panchagavya + neem leaf extract recorded significant 

improvement in chlorophyll content, nitrate reductase activity and protein 

content of groundnut. 

A field experiment conducted -at Tamil Nadu Agricultural University, 

Comibatore to study the effect of foliar application of seaweed based 

Panchagavya on the levels of antioxidant enzymes in crop plant. Foliar 

application of Panchagavya anended with seaweed extract to the experimental 

pulse and rice seedlings induced the activities of the antioxidant enzymes in 

all the seedlings (Sangeetha and Thaevanathan 2009). 

A field experiment was conducted at Cotton Research Unit, Dr. PDKV, 

Akola to study the effect of foliar application of animal urine and Panchagavya 

on auxin content and IAA enzyme activity in desi cotton. The experimental 

results showed that foliar application of 6% cow urine followed by 

Panchagavya @ 6% was found superior in increasing the auxin content and 

reducing activity of IAA oxidase enzyme in shoot tip of coftón Cv. AKDH-5 

(Bais ci at, 2010). 
r 
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Gupta et al., (2010) reported the findings of experiment conducted 

during 2006-07 and 2007-08 at the experimental farm, Department of 

Floriculture and landscaping Y.S. Parmar University of Horticulture and 

Forestry, Solan, (H.P.) to study the stability analysis of Rose cultivar "First 

Red" under different biostirnulants application. Application of 50 % RDF + 3% 

Pa,whagavya + 2% Manchurian tea was found to be stable biostimulant for 

vase life of flower. 

Rao et al., (2010) conducted a field experiment at Agricultural Research 

station, Srikakulam (Andhra Padesh) during 2005 to assess the quality 

parameters of maize as affected by organic farming. The results showed that 

the highest protein content in maize grain was recorded with application of 

recommended dose of fertilizers along with spray of Panchagavya. The crude 

protein content of maize grain was also improved to the tune of 2.0 to 11.0% 

with use of Pandiagavya in combination with different manures. 

Kuinar et at, (2011) conducted a pot culture experiment at Experimental 

Farm, Annamalai University, Annamalai Nagar, Chidambaram ascertain the 

growth and development of black grain ( Vigna mungo) using Panchagavya 3% 

as organic source of nutrient. it was observed that Panchagavya treated plants 

contained higher chlorophyll a (2.2), b (0.9) and total chlorophyll (3.2 mg/wt) 

followed by NPK and control. 
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2.1.5 Economics 

Yadav and Lourduraj (2006 a) conducted a field experiment at Tamil 

Nadu Agricultural University, Coimbatore during 2004 to asses the effect of 

organic manures and Panchagavya spray on yield attributes, yield and 

economics of rice and observed that application of 50% N through composted 

poultry manure + 50% N through green leaf manure along with foliar spray of 

.Panchagavya 3% recorded significantly higher net return (17,822 haj. 

Swaminathan et at, (2007) reported that application of Panchagavya at 

3% as foliar spray on 15, 25 and 40 DAS on black gram under irrigated 

condition recorded the highest net return ( 28544 ha') and B.C. ratio (4.91). 

A field experiment was conducted at Main Agricultural Research 

Station, University of Agricultural Sciences, Dharwad during.2007 to evaluate 

the effect of organic and •  inorganic sources of nutrients on growth, yield and 

economics in chilli and revealed that the highest benefit cost ratio (1.78) was 

observed in the treatment which received 50% RDN + 50% N through FYM + 

- BF + Panchagavya. (Kondapa cit at, 2009). 

Narayana ci al., (2009) conducted a field experiment during kharif 2007 

to study the effect of panchagavya on productivity and quality of Bt cotton 

(Gossypium h.irsutuni L.) in black cotton soils of coastal Andhra Pradesh. The 

experimental results showed that application of Panchagavya with chemical 

fertilizers recorded significantiy higher yield with BCR of 2.32. 
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From the result of the field experiment conducted at Tamil Nadu 

Agricultural University, Coimbatore to study the influence of different organic 

substances on growth and herb yield of sacred basil (Ocimum Sanctum L.). 

(Prabhu et aL, 2010) revealed that spraying of 2% Panchagavya + 0.2% Huniic 

acid + 2% Moringa leaf extract recorded the highest benefit:cost ratio of 

(2.7:1). 
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III. MATERIAL AND METHODS 

The details of materials used and experimental techniques employed 

during the course of investigation are described in this chapter. 

3.1 EXPERIMENTAL SITE 

The present investigation entitled "Response of summer Greengrarn 

jVigna radio/a (L.) WilczekJ to varied concentrations of Fanchagavya" was 

conducted during summer 2011 at Agronomy Instructional Farm, C. P. College 

of Agriculture, S. D. Agricultural University, Sardarkrushinagar. 

3.2 CLIMATE AND WEATHER CONDITION 

Geographically, Sardarkrushinagar is situated at 240  - 19' North latitude 

72°  - 19' East longitude with an elevation of 154.32 meters above the mean sea 

level and represents in the North Gujarat Agro-climatic region. 

The climate of this region is sub-tropical monsoon type and falls under 

semi-arid region, in general, monsoons are warm and moderately humid, 

winters are fairly cold and dry, while summer is largely hot and dry. 

Generally, monsoon commences in the middle of June and retreats by 

the middle of September. Most of the precipitation is received from the South-

West monsoon, concentrating in the month of July and August. The annual 

average rainfall is about 550 mm in 21 rainy days (1998-2009). The winter 

season sets in the middle- of October and continues till the middle of February. 

The minimum temperature of the season is observed either in the month of 

December or January. The temperature starts rising and reaches to the 
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Table 3.1: Mean weekly weather parameters recorded during crop 
growth period of 201 0-11. 

PTO 

Months 
Std. 

Week 

Temp. 

(0°C) 
RH (%) 

 Sunshine 
Hours 

Wind 
velocity 
(km h) 

Evapo 
ration 
(mm) Max. 

F  11 
 R-1 R-11 

January- 

2011 

01 24.6 5.5 92.4 24.7 9.5 3.7 3.8 

02 26.5 7.9 85.3 32.6 9.5 
_____ 

 

6.2 4.2 

03 26.0 8.0 76.6 32.4 9.4 4.0 4.0 

04 27.8 10.0 75.3 25.6 9.7 4.4 4.9 

February- 
2011 

:. 01 28.3 11.1 80.6 31.1 9.1 3.4 4.4 

06 29.3 12.1 91.7 37.7 . 9.5 5.7 4.9 

07 28.0 13.7 87.1 40.0 8.6 4.0 4.6 

08 28.9 11.6 82.0 30.9 9.9 3.0 5.9 

March- 
2011 

09 31.7 14.8 68.9 27.3 9.4 . 3.7 7.4 

tO 32.9 14.5 78.0 19.6 9.6 4.2 7.2 

11 37.1 15.6 72.4 12.1 10.3 5.9 •8.6 

12 36.1 16.9 81.7  16.9 10.0 4.7 9:1 

13 37.6 17.7 80.1 15.3 

. 

9.1 5.2 9.8 

April - 

2011 

14 37.1 17.9 53.9 10.9 9.1 6.5 9.8 

15 39.0 21.9 60.3 17.9 9.3 5.1 9.5 

16 38.9 19.6 52.5 13.5 9.1 4.8 9.6 

17 41.4 20.8 50.0 11.7 9.9 4.1 10.2 

May-  

2011 

18 38.1 22.0 72 31 9.8 4.5 9.8 

19 39.3 23.1 78 32 10.0 5.2 9.7 

20 40.3 24.4 76 36 9.9 4.8 9.5 

21 39.0 25.3 74 38 9.7 5.1 9.6 

1- 
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maximum in the month of May, April and May are the hottest months of the 

year. 

The standard week wise meteorological data for the period of 

investigation recorded at the Meteorological Observatory at Agronomy 

Instructional Farm, Chimanbhai Pate! College of Agriculture, 

Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar, 

District: Bqpaskantha are presented in Table 3.1 and depicted graphically in - 

fig. 3.1. 

The data indicates that the mean maximum temperature ranged between 

24.6 to 41.4°C, while mean minimum temperature ranged between 5.5 to 

25.3°C during the period of experimentation in the year 2011. The mean 

relative humidity recorded at 7.40 am ranged between 10.9 to 92.4% and the 

mean sunshine hours ranged between 8.6 to 10.3 hours during 2011. 

The overall climatologicaily data indicated that the weather conditions 

were observed normal and favorable for the satisfactory growth and 

development of the green gram crop during summer season of 2011 

-If- 

3.3 PHYSICO-CIIEMICAL CHARACTERISTICS OF SOIL 

The experimental field has an even topography with a gentle slope 

having good drainage. The soil samples were taken randomly- from 

experimental plot to a depth of 0-15 and 15-30cm before layout and composite 

soil sample was prepared and analyzed for physical as well as chemical 

properties of soil. The values of these properties along with the methods used 

to determine them are presented in Table 3.2. 
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Table 3.2. Physico-chemical properties of the experimental soil 

Sr. 
Soil depth 

No. 

Properties (cm) Methods employed 
0-15 I 15-30  

IA] PHYSICAL 

 Sand (%) 83.90 84.98 

 Silt (%) 5.55 5.47 
_______ international Pipette 

 Clay (%) 9.84 9.02 
Method (Piper, 1966) 

 Textural classes Loamy sand 

IB] CHEMJCAL 

 
Soil pH (1: 2.5, Soil : 

7.0 7.5 
Potentiometric method 

Water Ratio) (Jackson, 1973) 

Electrical Conductivity 
(dSnf') 0.08 0.07 

Schofield method 
 

(Jackson, 1973) 
 (1:2.5, Soil : Water ratio) 

Walkley and Black's 
 Organic carbon (%) 0.17 0.15 rapid titration method 

(Jackson, 1973) 

Alkaline pennanganate 
 Available N (kg ha) 149 138 method (Jackson, 

1973) 

 Available P205  (kg ha') 29.35 31.20 
Olsen's method 
(Jackson, 1954) 

Flame photometer 
(f Available K20 (kg haj 287 281 method (Jackson, 

1973) 

Microbial counts 
Pour plate method 

IC] (xl 04 /g soil) 
- 

57.83 51.10 (Collins and Patricia, 
1975) 
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The data presented in table 3.2 indicate that the soil of experimental plot 

was loamy sand and neutral in reaction. 

3.4 CROPPING HISTORY 

The previous crops grown in the experimental plot and fertilizers 

applied to the crops during preceding three years are given in Table 3.3 

3.5 EXPERIMENTAL DETAILS 

The details of the experimental techniques employed for, the 

investigation are as under. 

The experiment entitled "Response of summer Greengram [Vigna 

radiara (1.) Wilczek] to varied concentrations of Panchagavya" was laid out 

in Randomized Block Design (RBD) with four itplications. 

3.51 Treatrneit details 

i. T1 : Control 

2. T2  RDF (20-40-0 NPK kg/ha). 

3. T3 : Panchagavya spraying @ 1%. 

4. T4  Panch.agrnya spraying @ 2%. 

5. T5  Panchagavya spraying @ 3%. 

6. T6  : Panchagavya spraying @ 4%. 

7. T7  : Panchagavya spraying @ 5%. 

8. T8  Panchagavya spraying @ 6%. 

• Common application i.e. seed inoculation with Rhizobium and PSB 

culture. 

• Four Foliar spray of Panchagavya at 15, 25, 40 and 50 DAS 

coinciding with Vegetative, Preflowering, Flowering and Pod setting 

stage. 
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Table 3.3: Cropping history of experimental field 

Year Season Crop 
Fertilization (kg ha') 

N P 1< 

2008-09 

Summer Pearl millet 80 40 00 

Kharif Mustard 75 50 00 

Rabi Fallow - - - 

2009-10 

Summer Cluster bean 20 40 00 

Khanf Fennel 90 30 00 

Rabi Pearl millet 120 60 00 

2010-11 

Summer Fallow - 

- 00 

K/writ' Cluster bean 20 40 00 

Rabi Fallow - - - 

201 i-12 Summer Greengrarn 20 40 00 

Table 3.4: Details of variety G1VI.4 

S.N. Character Description 

Setting of pods Bunch 

2 Days of flowering 33 to 41 (Early) 

3 Days to maturity 61 to 68 (Early) 

4 Plant height (cm) 50 to 58 cm (Tall) 

5 No. of branches/plant (average) 2-8/plant 

6 No. of pods/plant (average) 24.1/plant 

7 Pod length (average) 7.6 cm 

8 Seeds per pod (average) II 

9 100-seed weight (average) 4.14 g 

10__-  Protein content 
-- - 

22.77% 

11 Yield (average) 1354 kg/ha 

33 



Ct !7.1rEq3'{o'vs 

3.5.2 Details of experimental design and layout 

The experiment was laid out in a Randomized Block Design (RBD) as 

per plan shown in fig. 3.2. Other relevant details are as under. 

--1 

Sr. 

No. 
Particular Detail 

I Experimental design Randomized Block Design 

2 Total number of treatments : 8 

3 Total number of replications : 4 

4 Total number of plots : 32. 

5 Crop : Green gram 

6 Variety : GM.4 

7 

Plot size 

Cross 

Net 

5.0 m x 3.0 m= 15 in2  

4.0 in X 2.4 m= 9.6 rn2  

8 Spacing 30 cmX 10cm 

9 Seed rate 17.5 kg haS' 
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Fig. 3.2: LAYOUT PLAN OF tHE EXPERIMENT 
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3.6 CULTURAL OPERATIONS 

• A schedule of cultural operations followed throughout the crop season is 

given in Table 3.6. 

3.6.1 Land preparation 

The field was cross cultivated with tractor followed by planking to level 

/ the plot. The experiment was laid out as per layout plan and plots were leveled 

manually. The tulTows were opened in all plots keeping 30 cm row spacing. 

3.6.2 Manure and Fertilizer application 

FYM @ 12.5 t haS' was applied in the opened fulTows in all plots. In 

case of RDF freatment, fertilizers were applied in respective plots. The furrows 

were filled with soil and leveled by hand plank. 

3.6.3 PRAPARATION Of Panchagavya 3% 

Panchagavya is a special preparation made from five products of cow 

along with certain other ingredients (as given below) incubated for specific 

duration in an earthen or wide plastic container. 

Ingredients for preparation of Panchagavya are 

Fresh cow dung —5kg 

Cow urine —3 lit 

Cow milk-2 lit 

Cow curd —2 lit 

Cow ghee - 1 kg 

h. 
Sugarcane j uice- - 1 lit 

4

... Tender coconut water - I lit 

Riped banana —12 Nos 

Sugarcane juice and coconut water used to accelerate fermentation. 
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Sr. 
no. Field operations Frequency Date 

IAI PRE-SOWING OPERATIONS 

I Tractor cultivation (Cross wise) Harrowing and 

planking  

One 15-02-2011 

2 Field layout One 21-02-2011 

3 Preparation of beds and irrigation channel One 22-02-2011 

4 Opening of furrows for fertilizer application One 24-02-2011 

5 Application of FYM One 25-02-2011 

6 Application of 20 kg N ha 1  as common dose to 

RDF plots in the form of Urea 
One 28-02-2011 

7 Application of DAP for RDF One 28-02-2011 

8 Seed treatment with PSB and Rhizobiurn One 28-02-2011 

IB] SOWING AND POST-SOWING OPERATIONS 

1. Sowing of seed in furrow by hand One 28-02-2011 

2 First irrigation One 28-02-2011 

3 Gap filling and Thinning One 12-03-2011 

 Second irrigation One 05-03-2011 

 Third irrigation One • 16-03-2011 

 interculturing One 20-03-2011 

 Fourth irrigation One 25-03-2911 

g Hand weeding Two 
11-04-201] 

02-05-2011 

 Fifth irrigation One 05-04-2011 

 Sixth irrigation One 12-04-2011 

ii. Spraying of Panc/zagavya Four 

15-04-2011 

25-04-2011 

10-05-2011 

20-05-2011 

 Seventh irrigation One 01-05-2011 

 Harvesting . . One 23-05-2011 

 Threshing and winnowing One 27-05-2011 

t 
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Table 3.6: Calendar of cultural operations 
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3.6.4 Flow sheet for preparation of Pane/iagavya 

Mix thoroughly fresh cow dung (5 kg) + Cow ghee (1kg) 

I 
Incubate for 2 days 

I 
Add cow urine (3 lit) + 10 lit of water 

I 
Stir properly (morning and evening, daily for I week) 

I 
Add sugarcane juice (1 lit) 

I 
t Cow milk (2 lit) 

I 
Cow curd (2 lit) 

I 
Coconut water (1 liter) 

I 
12-ripped banana 

The ingredients were incubated for twenty five days, after that the preparation 

was filtered through double-layered muslin cloth and stored in transparent 

bottles in a refrigerator. 
yr 
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3.6.5 Chemical and biological properties of Panclzagavya 

(As analysed byTNAU, Coimbatore) 

Chemical composition 

Ph :5.45 

EC dSm2  : 10.22 

Total N (ppm) :229 

Total P (ppm) :209 

Total K (ppm) :232 

IAA (ppm) :8:5 

GA (ppm) :3.5 

Microbial Load 

Fungi :38800/mi 

Bacteria : 1880000/mi 

Lactobacilius : 2260000/mi 

Totalanaeivbes : 10000/1111 

Acidforiners : 360/mI 

Methanogen : 250/mi 

3.6.6 Seed treatment 

The Rhizobiuni (Rhizobiuin legwninosaru,n) culture is gram negative 
yr 

rods and is able to fix nitrogen. The Rhizobiurn and Phosphate Solubilizing 

bacteria (PS13-10) was collected from the Department of Microbiology, C.P. 

College of Agricuimre, Sardarkrushinagar. Solution was prepared by dissolving 

100 g Juggary in 1:1 of boiled, cooled water followed by treated on seed. Then, 

Green gram seeds were dried in the shade. 

IE 
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3.6.7 Seed and sowing 

Green grain variety GM.4 was selected for the investigation. The 

experimental plot was marked both ways keeping row spacing 30 cin and intra 

row spacing 10 cm using marker. The treated seeds were sown manually under 

dry condition at 3-4 cm deep maintaining row spacing 30 cm and intra row 

spacing 10 cm. 

3.6.8 irrigation 

The first irrigation was given to the crop immediately after sowing the 

seeds for uniform germination. 

3.6.9 Gap filling 

Gap filling was performed 10 days afier sowing to maintain equal plant 

population in all the plots. 

3.6.10 Spraying of Panchagavya 

Four foliar sprays of Panchagavya was given at 15, 25, 40 and 50 DAS 

coinciding with Vegetative, Pre-flowering, Flowering and Pod setting stage. 

Solution was prepared as per following method. 

1% = I lit. Panchagavya in 100 lit, of water 

2% = 2 lit. Panchagavya in 100 lit, of water 

3% = 3 lit. Panchagavya in 100 lit, of water 

4% = 4 lit. Panchagavya in 100 lit, of water 

5% = 5 lit. Panchagavya in 100 lit, of water 

6% = 6 lit. Panchagavya in 100 lit, of water 
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3.641  Weeding and Interculturing 

During the crop season two hand weedings and one interculturing was 

followed to keep the crop weed free. 

3.6.12 Harvesting and threshing 

The crop was harvested on 23rd  May, 2011 manually when the crop was 

matured. Initially the ring lines were harvested from each plot and shifted at 

one place in open land. Then each net plot was harvested separately and left for 

sun drying in respective plot. After complete drying, the harvested produce was 

weighed just before threshing to record biological yield of respective plot. 

Thereafter, threshing was done manually. The threshed produce was winnowed 

and cleaned to separate grain and straw. Then grain weight per plot was 

recorded. 

3.7 BIOMETRIC OBSERVATIONS 

The biometric observations were recorded from five randomly selected 

plants tagged earlier in each plot. The details of various growth parameters, 

yield attributes, quality and chemical parameters studied during the course of 

investigation are given in Table 3.7. The details of the techniques followed for 

recording the observation are described below. 

3.7.1 Plant population 

Plant population after 20 DAS and at harvest was recorded by counting 

the number of plants in each net plot. '. 
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Table 3.7: Details of Biornetile Observation of experiment crop during 

Summer 2011 

41 

Sr. 
No. 

1 
Character 

___________________________ _______________________j 
Sample size 1 Time of 

recording 

I Al Growth Attributes  

Plant population Net plot 
20 DAS and

harvest 

2 Plant height (cm) Five plant from net plot 
30, 60 DAS
& at harvest 

3 Number of branches per  Five plant from net plot At harvest 
4 Days to maturity Net plot At maturity 
5 Dry matter per plant (g) Five plant from net plot After harvest 
6 Leaf Area Index Net plot 45 DAS 

[J Yield Attributes and Yield  

No of pods per plant Five plant from net plot At harvest 
2 Length of pod (cm) Five plant from net plot At harvest 

3 No of seed per pod Five plant from net plot At harvest 

4 Seed yield per plant (g) Five plant from net plot After harvest 

5 Seed yield (kg/ha) Net plot After harvest 

6 Stover yield (kg/ha) Net plot After harvest 

7 i 000-seed weight (g) 
One composite sample from 
net  plot  

After harvest 

IC] Biochemical Parameters  

N and P content in seed and 
stover 

Composite seed &stover 
sample from net plot  

After harvest 

2 Chlorophyll content in leaf Five plant from net plot 60 DAS 

3 Protein content 
Composite seed sample 
from each net plot  

After harvest 

4 Protein yield (kg ha1) 
Composite seed sample 
from each net plot  

After harvest 

101 Uptake Study  

N & P uptake by seed and stover 

(g ha) 
Composite seed & straw 
sample from net plot  

After harvest 

2 N & P uptake by crop (kg had) Composite seed & straw 
sample from net plot 

After harvest 

IEJ Soil Chemical Study - 

Available N (kg hi) As per procedure 
Initial & 

After harvest 

2 Available P (kg hi) As per procedure 
Initial & 

After harvest 

3 Microbial counts As per procedure After hai- 'est j 

- 

1 
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3.7.2 Growth attributing characters 

3.7.2.1. Plant height (cm) 

Plant height of randomly selected five plants was measured at 30, 60 
-I 

DAS and at harvest from each net plot and average was worked out and 

recorded separately. 

3.7.2.2 Number of branches plani' 

All the effective branches from the selected five plants in each plot were - - 

recorded at harvest and average value was worked out. 

3.7.2.3 Days to maturity 

Number of days required to mature crop in respective plot was visually 

observed. When more than 50% plants in each plot observed matured, 

respective days were noted for respective plot. 

3.7.2.4 Dry matter plani1  (g) 

Five plants were selected randomly at 30 DAS and at harvest from each 

net plot. The plants were cut from the grøund surface and left in each plot for 

sun drying and then placed in hot air oven at 65 to 70°C up to a constant 

weight, then the dry weight of five plants of each plot was recorded and 

average value was worked out. 

3.7.2.5 Leaf Area index (LAI) 

Five leaves of different size were collected from the selected five plants 

from each net plot and took the reading using Leaf area index meter'at.Cástor 

and Mustard research station, S.D.A.U, S.K.Nagar. 

IN 
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3.7.2.6 Chlorophyll content in leaf 

The Chlorophyll content in leaf was measured from each plot of four 

replications in the morning session by Optical senescence Chlorophyll meter. 

3.7.3 Yield and yield attributing characters 

3.7.3.1 Number of pods pJanf1  

The total numbers of developed pods from previously tagged five 

plants were counted at harvest and their average value per plant was worked 

- 
out and recorded for each treatment. 

3.7.3.2 Pod length (cm) 

The length of pod of five randomly selected plants from each plot was 

measured from the base to the tip of the pods., The mean pod length for each 

treatment was worked out and recorded separately. 

3.7.3.3 Number of seeds pod-' 

Total number of developed seeds were collected from the pods of each 

of five tagged plants and counted and then the average value of seeds per pod 

was worked out and recorded for each treatment. 

3.7.3.4 Seed yield plant' (g) 

The previously tagged five plants were used for working out the mean 

seed yield (g) plant' at harvest, Later on it was added to seed yield of 

respective net plot. 

3735 Seed yield (kg ha) 

The produce of each net plot area was threshed separately. The seeds 

were cleaned and weighed to record seed yield per plot and the same was 
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converted to seed yield (kg) per hectare. 

3.7.3.6 Stover yield (kg had) 

Stover which is a part left after removal of seeds from the harvested 

plants was also weighed and recorded separately for each treatment. it was 

converted to stover yield (kg) per hectare. 

3.7.3.7 Test weight (g) 

_A representative seed sample was drawn randomly from the bulk 

produce of each net plot and one thousand grains were counted from the 

sample and their weight in grams was recorded as test weight for each 

treatment. 

3.8. Quality parameters 

3.8.1 N content in seeds and stover (%) 

The seed samples from each plant of four replications were analyzed for 

total N content. Representative samples of seeds and stover were drawn from 

each net plot yield and oven dried at 700  C till a constant weight was obtained. 

The oven dried samples were ground in a Willy mill fixed 60 mesh sieves and 

then used for biochemical analysis. The technique employed for the 

biochemical analysis of N constituent was micro Kjeldahl's digestion and 

distillation method (Jackson, 1973). 

3.8.2 P content in seed and stover (%) 

The seed samples from four replications were analyzed for total P 

content. Representative samples of seed and stover were drawn from each net 

plot yield and oven dried at 700 C till a constant weight was obtained. The oven 
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dried samples were ground in a willy mill fixed 60 mesh sieve and then acid 

extract was prepared using Ig powered sample and used for biochemical 

analysis. The technique employed for the biochemical analysis of phosphorus 

was Vanadomolybdate method and sample reading was taken on 

spectrophotometer at 470 nm wave length. 

3.8.3 Protein content in seed 

The protein content in seed was calculated by multiplying nitrogen 

11 content of seed (%) with the conversion factor of 6.25. The protein yield (kg 

ha') was computed from the data of per cent protein and seed yield (kg had) 

using following formula (Gassi et al., 1973). 

Protein Content (%) = Nitrogen Content (%) x 6.25 

Protein yield was computed by using following formula. 

Protein content (%) x Seed yield (kg hi') 

Protein yield (kg hi') = 

100 

•  
T 

3.9 UPTAKE STUDY 

3.9.1 Nitrogen and Phosphorus uptake by crop 

The uptake of nitrogen and phosphors by Greeng'am crop was 

calculated from the content of grain and straw by multiplying with grain and 

straw yields as under. 

Nutrient content Grain yield Nutrient content Straw yield 

Nutrient Uptake 
= 

in grain (%) X (kg hi') + in Straw (%) X (kg hi') 

(Kgha4) 
100 
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3.9.2 Soil available nutrients after harvest of crop. 

3.9.2.1 Available N and P in soil 

Prior to sowing, composite soil sample was taken and analysed for the 

status. After harvest of the crop the soil samples were taken from each plot and 

analysed for N and P status as per the prescribed procedure given in Table 3.2. 

-. 3.9.2.2 Microbial Counts (X 104/g soil) 

The soil adhering to the root surface was collected which represented 

the samples. The viable microbial population (Rhizobium, Azotobactor, 

Azospirilum and Phosphate solubilizing bacteria) after harvest of crop was 

determined as per method given in Table 3.2. 

3.10 BIOLOGICAL STUDIES 

3.11 0.1 The chemical constituents of the plant components were estimated 

as per the following standard methods. 

Constituents Methods Authors (s) 

Nitrogen Kjeldhal' method Jackson (1973) 

Phosphorus Vanodomoiybdo phosphoric yellow 

colour method 

Jackson (1973) 

The nutrient content viz., N and P has been expressed in %. 
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3.11 STATISTICAL ANALYSIS 

Data on different aspects of Greengrani crop were subject to statistical 

analysis as per the procedure of Randomized Block Design by computer 

system at the computer centre, Department of Agricultural Statistics, C. P. 

College of Agriculture, Sardarkrushinagar. The value of calculated 'F was 

worked out and compared with the value of table "F" at 5 percent level of 

significance. The value ofS.Em. and coefficient of variation (C.V.%) was also 

calculated. 

3.12 ECONOMICS 

in order to evaluate the effectiveness of each individual treatment, the 

relative economics of each treatment and treatment combination was worked 

out in terms of net profit, so that the most effective and remunerative treatment 

combinations could be found out. 

3.12.1 Net realization 

The gross realization in term of rupees was calculated from the income 

received from seed and straw yield at the prevailing market price during the 

T course of investigation. The cost of cultivation was worked out considering the 

cost of all the operations right from the preparation of land to the harvesting of 

the crop and the cost of all the inputs involved. The net realization was worked 

out by deducing the total cost of cultivation from the gross realization per 

- he-etare for each treatment combination and -recorded accordingly. - 
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3.12.2 Cost Benefit Ratio (CBR) 

The Cost Benefit Ratio (CBR) was calculated on the basis of fonimla 

given below 

Gross incone (Rs. ha1) 
Cost Benefit Ratio (CBR) = 

Total expenditure (Rs. ha') 

I1 
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IV. EXPERIMENTAL RESULTS 

The present investigation was conducted to find out the "Response of 

Summer Greengrarn [ Vigna radiata (L.) Wilczek] to varied concentrations of 

Panchagavya" during of 2011 at Agronomy Instructional Farm, C. P. College of 

Agriculture, Sardarkrushinagar Danliwada Agricultural University, 

Sardarkrushinagar. The experimental results relevant to the response of 

Panclzagavya on growth and yield of green gram are presented in this chapter 

along with statistical inferences. The data pertaining to growth, yield and yield 

attributes as well as chemical and quality parameters were subjected to statistical 

analysis in order to test the significance of the results. The analysis of variance for 

treatment evaluation is given in the Appendix I to VI!. The data pertaining to 

treatment effects and significant interactions are presented in the succeeding 

paragraphs and wherever necessary, the results have been depicted graphically in 

this chapter. 

4.1 PLANT POPULATION 

4.2 EFFECT ON GROWTH PARAMETERS 

i. Plant height (cm) 

/ 
ii. Number of branches plani' 

1' 
Days to maturity 

Dry matter plant4  (g) 

V. Leaf Area Index (LA!) 
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4.3 EFFECT ON YIELD AND YIELD ATtRIBUTES 

i. Number of pods plani' 

Length of pod (cm) 

Number of seeds podS' 

Seed yield plani' (g) 

Seed yield (kg ha') 

Stover yield (kg haj 

Test weight g (1000 grain) 

4.4 EFFECT ON QUALITY PARAMETERS 

Protein content (%) 

ii. Protein yield (kg haj. 

4.5 EFFECT ON NUTRIENT CONTENT (%) 

Chlorophyll content in leaf 

N and P content in seed and stover 

4.6 EFFECT ON NUTRIENT UPTAKE 

N and P uptake by seed 

N and P uptake by stover 

iii.N and P uptake by crop 

4.7 EFFECT ON SOIL AVAILABLE NUTRIENTS! MICROBIAL COUNTS 

N and P status of soil (After harvest) 

Microbial counts in soil (After harvest) 
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4.8 ECONOMICS 

Net realization 

Cost:Benefit Ratio (CBR) 

4.1 EFFECT OF TREATMENTS ON PLANT POPULATION 

4.1.1 Plant population at 20 DAS and at harvest 

The mean data pertaining to the effect of different treatments on 

initial plant population of green gram recorded at 20 DAS and at harvest are 

presented in Table 4.1. 

The results indicated that different treatments tried in this experiment did 

not exert their significant effect on population at 20 DAS and at harvest. 

4.2 EFFECT ON GROWTH PARAMETERS 

4.2.1 Plant height (cm) 

The mean data on plant height recorded at 30, 60 DAS and at harvest are 

presented in Table 4.2 and also depicted graphically in Fig. 4.1. 

4.2.1.1 Plant height at 30 DAS 

The mean data on plant height presented in Table 4.2 indicated that 

different treatments had significant influence on plant height at 30 DAS. The plant 

height (17.25 cm) recorded by treatment T5  (Panchagavya @ 3%) was 

1: 
significantly higher than that of T1  (contro!).& T3  (Panchagavya ® 1%), but at par 

with rest of the treatments. The lowest plant height was recorded with treatment T1  

being at par with T3. 
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Table 4.1: Plant population of summer green gram at 20 DAS and at 

harvest as influenced by different treatments. 

Treatments 

Plant population 

20 DAS At harvest 

Control .. 415.0 403.88 

RDF 449.5 436.79 

T3  : Panchagavya @ 1% 431.9 424.52 

'F4 Panchagavya @2% 443.8 431.19 

T5 Panchagavya @ 3% 452.1 448.24 

Panchagavya @ 4% 448.8 435.50 

T7 Panchagatya @ 5% 445.7 434.67 

Panchagavya @ 6% 434.5 427.92 

S. Em. ± 20.72 25.42 

C.D.at5% NS NS 

9.42 11.81 
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Table 4.2: Periodical plant height (cm) of summer green gram as 

influenced by different treatments. 

Treatments 

Plant height (cm) 

30 DAS 60 DAS At harvest 

T1 : Control 13.27 29.73 35.17 

T2 : RDF 16.5 34.40 42.97 

T3 : Panchagavya @ 1% 14.45 31.05 38.05 

T4  Panchagavya2% 15.95 32.35 39.1 

T5  Panch.agavya @ 3% 17.25 36.63 44.7 

Pan.chagavya 16.4 33.20 39.85 

T7  Panchagavya @ 5% 16.35 32.45 39.45 

T8 : Panc/z.agavya @6% 15.35 32.10 38.7 

S. Em. ± 0.79 1.65 1.82 

C.D. at 5 % 2.34 NS 5.36 

10.12 10.06 9.17 

1*] 
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4.2.1.2 Plant height at 60 DAS 

A perusal of data presented in Table 4.2 revealed that different treatments 

did not exert their significant effect on the plant height at 60 DAS. 

4.2.1.3 Plant height at harvest 

Examination of data indicated that different treatments significantly 

influenced plant height at harvest (Table 4.2). Maximum plant height (44.7 cm) 

was observed under T5  (Panchagavya @ 3%) which was statistically at par with 

treatments T2  (RDF), T6  (Panchagavya @ 4%) and T7  (Panchagavya @ 5%), but 

higher than treatment T1  (control), T3  (Panchagavya @ 1%), T8  (Panchagavya @ 

6%) and T4  (Panchagavya @ 2%). 

4.2.2 Number of branches plant-' 

The data pertaining to number of branches plant-1  as influenced by 

different treatments are presented in Table 4.3 and depicted graphically in Fig. 4.2. 

A perusal of data indicated significant differences in number of branches 

plant- ' due to application of Panchagavya. Among the treatments, T5  

(Panchagavya @ 3%) showed its significant superiority registering highest 

number of branches (9.45) which was statistically at par with T2  (RDF). The 

/ 

lowest number of branches (7.2) were recorded with T1  (control) remaining 

statistically at par with T3 (Panchagcnya @ 1%), Is Panchagavya ® .6%), T4 n 

(Panchagavya @ 2%) and T6  (Panchagavya @ 4%). 
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Table 4.3: Number of branches planf' of summer green gram as 

influenced by differeiit treatments. 

S 
Treatments 

Number of branches 
plant 

Control 7.2 

T2 : RDF 8.3 

Panchagavya @ 1% 7.35 

Panchagavya @ 2% 7.75 

Panchagavya @ 3% 9.45 

Panchagavya @ 4% 8.05 

Panchagavya @ 5% 7.7 

T8  Panchagavya @ 6% 7.4 

S. Em. ± 0.40 

C.D. at5 % 1.20 

10.34 
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4.2.3 Days to maturity 

•

The data pertaining to days to maturity as influenced by different 

treatments are presented in Table 4.4 and depicted graphically in Fig. 4.2. 

Examination of the data indicated that variations in maturity of crop due to 

different treatments were found significant. Though treatment T (Panchagavya @ 

3%) registered lowest number of days for maturity, it remained at par with all the 

treatments except T1  (control). Significantly the longest duration Was recorded by 

treatment Ti . 

4.2.4 Dry matter planf' (g) 

The data regarding dry matter plant' (g) at 30 DAS and at harvest as 

influenced by different treatments are exhibited in Table 4.5 and also graphically 

depicted in Fig. 4.3. 

4.2.4.1 Dry matter at 30 DAS 

An appraisal of the data indicated that the dry matter accumulation of 

green gram at 30 •DAS was significantly influenced by different treatments. 

BE 
Treatment T5  (Panchagavya @ 3%) registered significantly higher dry matter 

plant' over rest of the treatments except treatment 12 (RDF) Treatment 1, 

(control) remaining at par with T3  (Panchagavya @ 1%), T4  (Panchagavya @ 2%) 

& T8  (Panchagavya @ 6%) recorded the lowest value of dry matter plant'. 
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Table 4.4: Days to maturity of summer green gram as influenced by 

different treatments. 

Treatments Days to maturity 

T1 : Control 68.00 

RDF 61.50 

Panchagavyá @ 1% 63.50 

Panc/iagavya2% 63.00 

T5 : Panchagavya3% 61.00 

T6 : Panchagavya @% 61.75 

T7  Panchagavya5% 61.75 

T3  Panchagavyc @ 6% 63.00 

S.Em.± 1.21 

C.D.at5% 3.56 

C.V.% 3.84 

57 



!EXcPEVSWEWZRL USVLTS 

Table 4.5: Dry matter planf' (g) of summer green gram as influenced by 

different treatments. 

Treatments 

Dry matter accumulation (g) 

30 DAS At harvest 

T1 ControI 6.97 28.35. 

T2  : RDF 9.08 35.65 

T3  : Pan.chagavya @ 1% 7.05 30 

174  : Panchagavya2% 7.68 31.55 

T5 Panchagavya @ 3% 9.55 39.35 

T5  : Panchagavya @ 4% 8.19 34.75 

T7 Panchagavya @ 5% 8.07 31.55 

Panchagavya6% 7.44 30.15 

S. Em. ± 0.30 1.32 

C.D. at 5 % 0.88 3.89 

7.46 8.10 

61.1 
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4.2.4.2 Dry matter at harvest 

Panchagavya application exerted significant influence on dry matter 

production at harvest. Among the treatments, T (Panchagavya @ 3%) showed its 

significant superiority obtaining the highest dry matter production at harvest. 

Treatment 12 (RDF) stood next to T5  remaining at par with 16 in respect to dry 

matter accumulation. Treatment T1  (control) recorded the lowest diy.matter 

production standing at par with 13, T43  T7  & T8. 

4.2.5. Leaf Area Index 

The mean data pertaining to the effect of different treatments on leaf area 

index of green gram are presented in Table 4.6. 

The results indicated that different treatments tried in this experiment did 

not exert their significant effect on leaf area index. 

4.3 EFFECT ON YIELD AND YIELD ATTRIBUTES 

4.3.1 Number of pods plant' 

The data pertaining to the number of pods plani' as influenced by different 

treatments are presented in Table 4.7 and also depicted graphically in Fig. 4.4. 

A perusal of data indicated significant differences in number of pods plani' 

- 
due to application of Panchagavya. Among the treatments, T5  (Panchagavya @ 

3%) hoted the highest number of pods standing at par with 12, T6  & T. It was 
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Table 4.6: Leaf area index of summer green gram as influenced by 

different treatments. 

Treatments 
Leaf area index at 

45 DAS 

T1  Control 8.93 

•12  RDF 8.78 

Panchagavya @ 1% 8.20 

T4 : Panchagavya @ 2% 8.33 

T5  Panchagavya @ 3% 8.93 

Panchagavya @ 4% 8.40 

Panchagavya @ 5% 8.38 

T 3 : Panchagavya @ 6% 8.28 

S. Em. ± 0.28 

CD.at5% NS 

6.55 

MI 



Treatments Number of pods plani' 

Control 22.10 

TI'2  RDF 2913 

Panchagavya @ 1% 24.55 

T4 : Panc/iagavya 2% 26.45 

Panchagavya @ 3% 30.63 

Panchagavya @ 4% 27.00 

Panchagavya @ 5% 26.80 

T8  Panchagavya @ 6% 26.20 

S.Ent± 1.35 

C.D.at5% 3.98 

C.V.% 10.18 

fEXPEcRJ2thE9vVJ4L q?.rsVrnY 

Table 4.7: Number of pods planf1  of sunnier green gram as influenced by 

different treatments. 

[31 
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followed by treatment 14  & T3. The lowest number of pods were observed with 

treatment T1  remaining at par with treatment 13. 

4.3.2 Length of pod (cm) 

The data regarding length of pod as influenced by different treatments are 

presented in Table 4.8 and also depicted graphically in Fig. 4.4. 

Examination of data indicated significant effect of Panchagavya 

application on length of pod. Among the treatments, T (Pànc/zagavya @ 3%) 

registered significantly higher length of pod as compared to T, 13, T4  & T3  

however it remained at par with T2, T6  & T7. Treatment T1  (control) recorded the 

lowest value of pod length. 

4.3.3 Number of seeds pod-' 

The data pertaining to the number of seeds pod-' as influenced by different 

treatments are presented in Table 4.9 and depicted graphically in Fig. 4.4. 

- Th< Results revealed significant differences in number of seeds pod' due to 

application of Panchagavya. Though treatment T5  (Panclzagavya @ 3%) produced 

highest number of seeds pod', it remained at par with T2, T6  &T7. The lowest 

number of seeds pod' were found with treatment T1  (control) which remained at 

par with T3  & T. 
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Table 4.8: Length of pod (cm) of summer green gram as influenced by 

different treatments. 

63 

Treatnients Length of pod (cm) 

T1  Control 6.95 

T2 : RDF 8.25 

T 3  Panchagavya @ 1% 7.40 

Panchagavya @ 2% 7.68 

T5 : Panchagavya @ 3% 9.50 

T6  Panchagavya @ 4% 7.95 

F, : Panchagavya @ 5% 7.70 

T3  Panc/iagavya6% 7.50 

S. Em. ± 0.27 

C.D.at5% 0.80 

C.V.% 7.07 
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Table 4.9: Number of seeds pod' of summer green gram as influenced 

by different treatments. 

0' 

Treatments Number of seeds pod' 

Control 6.6 

T2 : RDF 8.13 

Panchagavya @ 1% 7.38 

Panchagavya @ 2% 7.78 

Panchagavya @ 3% 8.98 

Panchagavya @ 4% 8.05 

Panchagavya @ 5% 7.83 

Panchagavya @ 6% 7.65 

S. Em. ± 0.40 

C.D.at5% 1.17 

C.V.% 10.1.9 
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Fig. 4.4: Number of pods/plant, pod length, number of seeds/pod and test weight of summer green gram as 

influenced by different treatments 

113 





xerv&wgvtac qrsviqy 

4.3.4 Test weight (g) 

The data regarding test weight of seeds as influenced by different 

treatments are exhibited in Table 4.10 and also graphically depicted in Fig. 4.4. 

Examination of the data indicated that variations in test weight due to 

different treatments were found significant. Though treatment T5  (Panchagavya @ 

3%) registered highest test weight it remained at par with all the treatments except 

T1  (control). Significantly the lowest test weight was recorded by treatment T i . 

4.3.5 Seed yield plant' (g) 

The data pertaining to seed yield planf'(g) as influenced by different 

treatments are incorporated in Table 4.11 and depicted graphically in Fig. 4.5. 

The results revealed significant differences in seed yield plant1  due to 

different treatments. Among the treatments. T5  (Panchagavya @ 3%) remaining 

statistically at par with T2  (RDF), [F6  (Panchagavya @ 4%) and T7  (Panchagavya 

@ 5%) noted significantly higher seed yield plani' than rest of the treatments. 

Significantly the lowest seed yield plant' was recorded by treatment T1  (control). 

Treatment 13, T4  & T8  followed the treatments T, T2  & T. 
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Table 4.10: Test weight (g) of summer reen gram as influenced by 

different treatments. 

Treatments Test weight (g) 

Control 51.78 

RDF 67.48 

Panchagavya @ 1% 61.20 

T4  Panchagavya @ 2% 63.53 

T5  Panchagavya3% 68.33 

Panchagavya @ 4% 64.85 

Panchagavya @ 5% 64.68 

T8  Panchagavya @ 6% 62.75 

S. Em. ± 2.56 

C.D.at5% 7.53 

8.12 
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Table 4.11: Seed yield plani' (g) of summer green gram as influenced by 

different treatments. 

Treatments Seed yield planf' (g) 

Control 4.8 

T2 :RDF 7.5 

Panchagavya @ 1% 6.3 

Panchagavya 2% . 6.5 

T 5  Panchagavya @ 3% 8.0 

Panchagavya @ 4% 7.2 

T7 : Panchagavya @ 5% 6.9 

Ts  Panchagavya @ 6% 6.4 

S. Em. ± 0.40 

C.D.at5% 1.19 

C.V.% 1.2.05 
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4.3.6 Seed yield (kg ha) 

The data pertaining to the seed yield (kg haj as influenced by different 

treatments are presented in Table 4.12 and depicted graphically in Fig. 4.5. 

Examination of data revealed significant differences in seed yield due to 

application of Panchagavya. Among the treatments, T5  (Panchagavya @ 3%) 

exhibited its superiority producing highest seed yield. However, it remained at par 

with T2  & T6. In the lower order of performance both T4  & 17  followed T5, T6  & 

12. The lowest seed yield was observed with treatment T, (control) which 

remained at par with 13. Treatment Ts  accounted 63.77% higher seed yield than 

treatment T1 . 

4.3.7 Stover yield (kg hi') 

The data pertaining to the effect of different treatments on stover yield (kg 

ha1) of green gram are exhibited in laNe 4.13 and also depicted graphically in 

Fig. 4.5. 

The results indicated that different treatments tried in this experiment did 

not exert their signif cant effect on stover yield (kg hi1 ). 

± - 
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Table 4.12: Seed yield (kg hi) of summer green gram as influenced by 

different treatments. 

Treatments Seed yield (kg hi') 

T1 : Control . 
704.1 

RDF 1072.6 

Panchagavya @ 1% 816.0 

T4 : Panchagavya @ 2% 964.8 

T 5 : Panchagrnya 1153.8 

Panchagavya4% 1045.6 

Panchagavya5% 983.4 

T8 : Panchagavya @ 6% 893.7 

S. Em. ± 55.85 

C.D.at5% 164.26 

11.71 

19 
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Table 4.13: Stover yield (kg hi') of summer green gram as influenced 

by different treatments. 

Treatments Stover yield (kg hi') 

T, : Control - 2049.8 

T2 : RDF 2348.8 

.Panc/iagavya 1% 2133 

Panchagavya2% 2213.6 

Panchagavya 3% 2393.6 

Panc/zagavya4% 2280.6 

Panchagavya5% 2217.6 

T8  Panchagavya @ 6% 2184.9 

S. Em. ± 108.26 

C.D.at5% NS 

C.V.% 9.72 
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4.4 QUALITY PARAMETERS 

4.4.1 Protein content (%) 

The data pertaining to the effect of different treatments on protein content 

(%) of green gram are outlined in Table 4.14 and depicted graphically in Fig. 4.6. 

The results indicated that the protein content was not significantly 

influenced due to different treatments. 

4.4.2 Protein yield (kg hi') 

Data regarding Protein yield (kg ha1) as influenced by different treatments 

are given in Table 4.14 and depicted graphically in Fig. 4.6. 

Examination of data indicated that different treatments exerted significant 

influence on protein yield. Among the treatments T5  (Panchagavya @ 3%) being 

at par with 12 (RDF) produced significantly higher protein yield than rest of the 

treatments. The lowest protein yield was observed with treatment T1  (control) 

which remained at par with 13. Treatment T5  recorded 85% higher protein yield 

than treatment T,. 

El 
4.4.3 Chlorophyll content 

ihe mean data pertaining to the effect of different treatments on 

chlorophyll content of green gram are presented in Table 4.15. 

The results indicated that different treatments did not exert their significant 

effect on chlorophyll content. 
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Table 4.14: Protein content (%) and Protein yield (kg hi) of summer 

green gram as influenced by different treatments. 

Treatments Protein content (%) y   Protein
1 
ield 

(kgha ) 

Control 20.45 143.42 

TI'2 : RDF 21.96 236.41 

Pancliagavya @ 1% 20.76 169.53 

Panch.agavya @2% 21.44 202.58 

Pcinchagavya @ 3% 22.97 266.7 

Panchagavya 21.73 226.63 

T7  Panchagavya5% 21.56 210.79 

T8 : Panchagavya6% 21.20 191.89 

S. Em. ± 0.87 13.48 

C.D.at5% NS 39.65 

C. V. % 8.07 13.09 
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Table 4.15: Chlorophyll content in leaf of summer green gram as 

influenced by different treatments. 

Treatments Chlorophyll content 

Control 72.71 

RDF 91.59 

Panchagavya @ 1% 83.37 

T4 : Panchagavya @2% 85.13 

Panch.agavya3% 101.56 

Panchagavya4% 88.85 

T7 : Panch.agavya5% 
. 88.23 

Ts Panchagavya @ 6% 84.76 

S.Ern.± 5.37 

,C.flat5% NS, . 

12.192 
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4.5 NUTRIENT CONTENT (%) 

- 4.5.1 N and P content in seed and stover (%) 

The data regarding N and P content in seed and stover as influenced by 

different treatments are given in Table 4.16 and depicted graphically in Fig. 4.7. 

A perusal of data indicated that different treatments tried in this experiment 

did not exert their significant effect on N content in seed and stover. 

An appraisal of data indicated significant differences in P content by seed 

due to application of Pcznc/zagaiya. Among the treatments, T5  (Panchagavya @ 

3%) showed its significant superiority registering highest P content (0.42) which 

was statistically at par with T2  (RDF), T6  (Panc/idgavya @ 4%), T4  (Panchagavya 

@ 2%), T7  (Panchagavya @ 5%) and T3  (Panchagavya @ 6%). Significantly the 

lowest P content (0.31) was recorded with T1  (control) which was at par with T3  

(Panchagavya ® 1%) in seed. 

A perusal of data indicated significant differences in P content by stover 

due to application of Panchagavya. Among the treatments, T5  (Panc/iagaa @ 

- 3%) showed its significant superiority registering highest P content (0. i 9) which 

was statistically at par with T2  (RDF) and T6  (Panchagavya @ 4%) followed by T4  

(Panchagavya @ 2%), T7  (Panchagavya @ 5%) and T3  (Panchagavya @ 6%). 

Significantly the lowest P content (0.12) was recorded with 'i' (control) which was 

at par with T3  (Panchagavya ® i %). 
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Table 4.16: N & P content (%) in Seed and Stover of summer green 

gram as influenced by different treatments. 

Treatments 

content in seed 
content in stover (%) 

N P N P 

T1 : Ccintrol 3.16 0.31 0.70 .0.12 

T2 RDF 3.70 0.40 0.85 0.18 

T3  : Panchagavya @ 1% 3.52 0.35 0.79 0.13 

T4 Panc/zagavya2% 3.56 0.37 0.81 0.16 

Panchagavya 3.76 0.42 0.87 0.19 

T6 Panchagavya4% 3.68 0.38 0.84 0.17 

T7  : Panchagavya @ 5% 3.53 0.37 0.83 0.16 

T8 Panchagavya @6% 3.54 0.36 0.81 0.15 

S. Em. ± 0.19 0.02 0.04 0.01 

C.D.at5% . NS 0.06 AS  0.02 

C. V. % 10.45 10.36 10.24 10.62 
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Fig. 4.7: N & P content (%) in Seed and Stover of summer green gram as influenced by different 
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4.6 NUTRIENT UPTAKE 

4.6.1 N and P uptake by seed (kg hi') 

The data on N and P uptake by seed as influenced due to different 

treatments are presented in Table 4.17 and depicted graphically in Fig. 4.8. 

An appraisal of data indicated that the differences in N and P uptake by 

seed (kg hi') due to application of Pñnchgavya were observed significant. 

Significantly the highest N and P uptake by seed (43.70 and 4.85 kg hi' 

respectively) was recorded with treatment T5  (Panchagavya @ 3%), being at par 

with T2  (RDF), T5  (Panchagavya @ 4%) and T7  (Panchagavya @ 5%) followed 

by T4  (Panchagavya @ 2%). Significantly the lowest uptake of N and P was 

recorded with T, (control), which remained at par with T3  (Panchagavya @ 1%). 

4.6.2 N and P uptake by stover 

The data on N and P uptake by stover as influenced due to different 

treatments are given in Table 4.17 and depicted graphically in Fig. 4.8. 

Examination of data indicated that the differences in N and P uptake by 

stover (kg hi') due to application Panc/igavya were observed significant. 
I-. 

Significantly the highest N and P uptake by stover (20.82 and 4.59 kg hi' 

respectively) was recorded with treatment T5  (Panchagavya @ 3%), being at par 

with T7  (RDF), T6  (Panchagavya @ 4%) and 17  (Pancliaga"ya @ 50/.) and Ti  

(Panchagavya @ 2%). Significantly the lowest uptake of N and P was recorded 
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with T1  (control) which remained at par with T3  (Panchagavya @ 1%) and T8  

(Panchagavya @ 6%). 

4.6.3 N and P uptake by Crop 

The data on N and P uptake by crop as influenced due to different 

treatments are incorporated in Table 4.17 and depicted graphically in Fig. 4.8. 

An appraisal of data indicated that the differences in N and P uptake by 

crop due to application Panc/igavya were observed significant. Significantly the 

highest N uptake by crop (64.25 kg hi') was recorded with treatment T5  

(Panchagavya @ 3%) which was at par with T2  (RDF) and T6  (Panchagavya ® 

4%). Significantly the lowest uptake was noted with T1  (control), being at par with 

T3  (Panchagaiya @ 1%). 

Significantly highest P uptake by crop (8.75 kg haj was recorded with 

treatment T5  (Panchagavya @ 3%) which remained at par with T2  (RDF). 

Significantly the lowest uptake was recorded with T1  (control), being at par with 

T3  (Panchagavya @ 1%). 
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Table 4.17: N & P uptake by Seed, Stover and crop of swniner green gram as 

influenced by different treatment. 

Uptake by seed Uptake by Stover I Uptake by crop 

Treatment (kg had) (kg ha') (kg hi) 

N P N P N P 

= Control 22.19 2.17 14.37 2.47 36.00 4.25 

T7  = RDF 39.67 4.29 19.86 4.21 59.00 8.25 

T3  = Panchagavya 28.82 2.85 16.60 2.85 44.75 5.25 
@1%  

T4  = Panchagavya 3392 3.56 17.99 3.54 51.50 6.75 
@2% 

T5  = Panchagavya 43.70 4.85 20.82 4.59 64.25 8.75 

@ 3%  

T6  = Panchagavya 38.22 3.94 19.11 3.74 57.00 7.25 

T7  = Panchagavya 35.05, 3.67 18.18 3.46 52.75 6.50 
@ 5%  

T8  = Panchagavya 31.65 3.18 17.58 3.26 48.75 5.75 
@6%  

S. E.M. ± 2.96 0.30 LIO 0.18 3.23 0.36 

C. D. at 5 % 17.35 0.89 123 0.53 9.51 1.00 

C.V.% 8.71 17.05 12.15 10.25 
12.49 10.93 

1 
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Fig. 4.8: N & P uptake by Seed, Stover and crop of summer green gram as influenced by levels of 
Vermicompost and phosphorus 



XPEI?JM.W7tL ns'VLTS 

4.7 EFFECT ON SOIL AVAILABLE NUTRIENTS/MICROBIAL COUNTS 

4.7.1 N status of soil after harvest (kg had) 

The data pertaining to N status of soil (kg ha') as influenced by different 

treatments are presented in Table 4.18 and depicted graphically in Fig. 4.9. 

The data revealed that N status in soil was variably influenced by different 

treatments. Significantly higher N (191.06 kg) was observed under the treatment 

T5  (Panchagavya @ 3%) but it remained at par with T2  (RDF) and 16 

(Panchagavya @ 4%). The lowest value of soil available N (147.63 kg) was 

recorded with treatment T (control) which was found at par with T3  

Panchagavya @ 1%), 14  (Panchagavya @ 2%), T8  (Panchagavya @ 6%) and 17  

(Panchagavya @ 5%). 

4.7.2 P status of soil after harvest (kg hi') 

The mean data pertaining to the effect of different treatments on P status 

of soil after harvest of crop are presented in Table 4.18 and depicted graphically in 

Fig. 4.9. 

The results indicated that different treatments tried in this experiment did 

not exert their significant effect on P status. 
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Table 4.18: Available N & P status of soil after harvest (kg hi1) of 

summer green gram as influenced by different treatments. 

Treatments 
Available N 

(kgha-I) 
Available P205  

l (kgha- ) 

Control 147.63 26.69 

RDF 179.40 32.93 

Panchagavya @ 1% 151.41 29.00 

T4 : Panchagavya @ 2% 154.34 29.48 

Ts Panchagavya @ 3% 191.06 33.99 

Panchagavya4% 176.74 31.96 

Panchagavya5% 164.85 31.70 

T8  Panc/iagavya6% 153.88 .29.58 

S. Em. ± 7.82 1.58 

C.D. at5 % 23.01 . NS 

C. V. % . 9.49 10.33 

EaJ 
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Fig. 4.9: Available N & P status of soil after harvest (kg/ha) of summer green gram as influenced by different 

treatments 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 



&WW7t.L flSULTS 

4.7.3 Microbial counts (x  Io /g soil) 

The data on microbial counts as affected by different treatments are 

presented in Table 4.19 and depicted graphically in Fig. 4.10. 

Examination of data indicated that treatment T5  (Panc/zaavya @ 3%) 

registered significantly higher microbial population of Rhizobium, Azotobactor, 

Azospiriluni and Phosphate solubilizing bacteria standing at par with treatment T2  

(RDF). 
-4- 

4.8 ECONOMICS 

A perusal of data given in Table 4.20 showed that maximum net realization 

of 55370 haS' with CBR of 1:2.76 was obtained from the treatment T5  

(Panchagavya @ 3%) followed by treatment T2  (RDF) with '48940 ha' and 

CBR of 1:2.53. The lowest net profit of Z23559 hi1  with CBR of 1:1.77 was 

accrued under treatment T (control). 
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Table 4.19: Microbial counts (x 104/g soil) in soil after harvest of 

summer green gram as influenced by different treatments. 

Microbial counts (x 1041g soil) 

Treatments 

Rhizobium Azotobactor Azospirilum PSB 

COntrol 176.25 259.50 116.25 225.75 

RDF 247.25 317.75 134.50 265.50 

Panchagavya @ 
188.25 271.75 118.75 243.75 

1% 

Panchagavya @ 
225.00 283.75 124.00 251.75 

2% 

Panchagavya @ 
254.25 326.00 142.75 270.00 

3% 

Panchagavya @ 
242.75 308.75 133.50 261.25 

4% 

Panchagavya @ 
236.25 304.50 128.75 255.00 

5% 

Panchagavya @ 
6% 

207.75 278.00 122.25 248.25 

S. Em. ± $.41 9.07 4.72 7.58 

C. D. at 5 % 24.72 26.69 13.88 22.30 

C. V. % 7.56 6.18 
1 

7.40 6.00 
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Table 4.20: Economics of different treatments 

Treatment 
Seed yield 
(kg ha') 

Stover yield 
(kg hi') 

Gross return 
(/ha) 

Cost cultivation 
(/lia) 

Net return 
(/ha) 

CBR 

T1  704.1 2049.8 53769 30210 23559 1.77 

T2  - 1072.6 2348.8 80750 31810 48940 2.53 

13  816.0 2133 61951 30943 31008 2.00 

14  964.8 2213.6 72785 31118 41667 2.33 

T5  1153.8 2393.6 86663 31293 55370 2.76 

1045.6 2280.6 78703 31468 47235 2.50 

T-, 983.4 2217.6 74130 31643 42487 2.34 

18 893.7 2184.9 
. 67623 31818 35805 2.12 

Green gram seed: 72 per kg, Green gram Stover 1.5 per kg 
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V. DISCUSSION 

While interpreting the results of an experiment many significant variations 

were found between different treatments, the causes and validity of those 

variations are discussed in this chapter supporting with scientific evidences and 

findings. For the sake of convenience, the entire chapter has been divided into 

following sub-heads. 

5.1 Climate 

5.2 Plant population 

5.3 Growth as well as yield and yield attributes 

5.4 Quality parameters 

5.5. Chemical parameters 

5.6 Economic viability 

5.1 EFFECT ON CLIMATE 

Results of field experiment in agriculture are largely affected by soil and 

weather parameters during crop season. 

The soil of experimental plot was loamy sand in texture, low in available 

nitrogen, medium in available phosphorus and high in available potash with 

neutral in reaction. 
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The meteorological data recorded during the course of investigation 

showed that the weather was favorable for normal growth and developnent of 

t 
green gram crop during the season. Hence, whatever variations observed in the 

present study could be attributed to the different treatments exercised in the 

experiment. 
S 

5.2. EFFECT ON PLANT POPULATION" 

Final plant population was not affected due to different treatments (Table 

4.1). it is ascertained from the data that the population in all, the treatments 

indicating that variations in growth and yield attributes as well as yield were 

obtained due to treatment effects and not due to plant population. 

5.3. EFFECT ON GROWTH ATTRIBUTING CHARACTERS 

Mean plant height was influenced by Panclzagavya treatments at all crop 

growth stages viz., 30, 60 DAS and at harvest of crop. An appreciable increase in 

plant hdight was noticed with the age of crop (Table 4.2). The treatment T5  ( 

.Panc/zagaiya @ 3%) ranked first by recording the maximum plant height of 

17.25, 36.63 and 44.7 cm at respective stages which was higher by 29.9 % at 30 

DAS, 23.2 % at 60 DAS and 27.0 % at harvest as compared to T1  (control). 

Further T5  performed as good that of T2  (RDF) in case of plant height. The 

increase in plant height might be due to application of nutrients through foliar 

spray of Panchagavya enhanced the growth rate of plant since it contains the 

favorable macro and micro nutrients, growth hormones and biofertilizers in liquid 
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formulation. Moreover the presence of growth enzymes in Panclzagavya might 

have favored rapid cell division and elongation. Similar findings have been 

reported by Soniasundararn e. al., (2003), Sanjutha et at, (2008), Vennila and 

Jayanthi (2008), Venkatlakshmi c/. at, (2009), Balakumbahan et at, (2010) and 

Kumar ci at, (2011). 

Significant differences were fdünd in number of branches plani' (Table 

4.3) due to application of Panchagavya. Among the treatments, T5  (Panchagavva 

@%) showed its superiority registering highest number of branches (9.45) which 

was higher by 31.2% as compared to T1  (control). However, T5  found equally 

effectite as that of T2  (RDF). The increase in the number of branches per plant 

could be attributed to the activation of cell division and cell elongation in the 

auxiliary buds due to the presence of auxins in the Panchagavya. The application 

of Panchagcnya would have induced the endogenous synthesis of native auxins 

resulting in an early active growth (Prabhu et at, 2010) in sacred basil (Ocinum 

sanctum L.). These findings are in line with those obtained by Kondapa et at, 

(2009), Kumawat ci at, (2009) and Kumar ci at, (2011). 

Maturity of crop was influenced due to different tieatments (Table 4.4). The 

treatment T5  (Panchagavya @ 3%) found superior bringing early maturity of crop 

(61 days) as compared to T1  (control) (68 days). Moreover, it took equal days as 

that of with T2  (RDF) for maturity of crop. 

1.11 

It 
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Dry matter accumulation was remarkably influenced due to different 

treatments (Table 4.5). Though treatment T5  (Panchagaiya @ 3%) was found 

equally effective as that of T2  (.RDF), recorded maximum dry matter accumulation 

(9.55 g) at 30 DAS, and (39.35 g) at harvest of green gram. The increase in dry 

matter accumulation was to the tune of 37.0 and 38.80% at respective stages over 
IT 

T1  (control). The significant improvement in the accumulation of dry matter in 

plant and its distribution in different plant parts was attributed to increased supply 

of plant nutrients, specific weight of leaf chlorophyll synthesis, nitrogen 

metabolism and phytohormones with the application Panchagavya. Apart from 

nutrient supply, Panchagavya is a proven biofertilizers, viz., Azospirilliu;n, 

Azotobacter, Phosphobacter and Pseudomonas that play an important role in 

stimulation of plant growth by secreting IAA and GA. Sanjutha et at, (2008), 

Vennila and Jayanthi (2008), Kumawat et a)., (2009), Avudaithai et at, (2010), 

.Malarvizi et at, (2009) and Kumar et al., (2011)   have also found similar results. 

Of course treatment T5  (Panchagaiya @ 3%) registered highest leaf area 

index but could not cross the level of significance. Thus it showed promising 

effect overT1  (control). 

5.3.1 EFFECT ON YJELD ATTRIBUTING CHARACTERS 

Due to Fanchagavya application significant variations were observed in 

number of pods plant1, pod length and seeds po& (Table 4.7 to 4.9 respectively). 

Among the treatments, T5  (Panchagavya @ 3%) ranked top registering maximum 
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values of all these aitributes. Treatment T5  (Panchagavya @%) accounted 38.59, 

22.30 and 36.06% increase in pods plant', pod length and seeds pod' over 

treatment T1  (control), respectively. The increase in the number of pods plant-', 

pod length and seeds pod-' is attributed to the better availability of nutrients (Table 

4.18). The quantities of IAA and GA present in Panchagavya when applied as 

foliar spray could have created stimuli in the plant system and might have 

enhanced production of growth regulators in cell system thereby stimulated the 

necessary growth and development. 

With regard to test weight and seed yield plant- ' (Table 4.10 & 4.11) were 

noticed under Treatment T5  (Panchagavya @ 3%) showed its superiority. 

Treatment T5  (Panchagavya @ 3%) accounted 31.9 and 66.6 % increase in test 

weight and seed yield plant-' over treatment T, (control), respectively. It behaved 

equally good as that ofT2  (RDF) in case of both these attributes. The presence of 

IAA and GA in Panchagavya when applied as foliar spray could have created 

stiAiuli in the plant system and increased the production of growth regulators in 

'K 
cell system and the action of growth regulators in plant system stimulated the 

growth and development of crop. The present findings are accordance with those 

earlier reported by Somasundarm el aL(2003), Yadav et UI., (2006), Avuduithai et 

al., (2010) Kumawat et at, (2009) and Kumar et at, (2011). 
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Crop yield is the complex function of physiological processes and 

biochemical activities, which modify plant anatomy and morphology of the 

growing plants. Seed yield of green gram was significantly influenced by different 

treatments of Panchagavya application (Table 4.12). Treatment T5  (Panchagavva 

® 3%) produced the maximum seed yield (1153.8 kg haS'), accounted 63.86% 

higher over treatment T1 .(control). Treatment T5  also recorded 7% higher seed 

yield over T2  (RDF). Higher yield with T5 is contributed to improvement in pods 

plani' (Table 4.7), pod length (Table 4.8), seeds pod' (Table 4.9), test weight 

(Table 4.10) and seed yield plani' (Table 4.11) having significant positive 

correlation with seed yield. These findings are in line with those reported by 

Somasundarani ci at, (2003), Yadav ci at, (2006), Somasundaram et. al., (2007), 

Kumawat ci at, (2009), Mudigoudra ci at,(2009), Avudaithai ci at, (2010), 

Manimekalai ci at, (2010) and Kumawat ci at, (2011). 

Though treatment T5  (Panc/zagavya @ 3%) registered 16.77% higher stover 

yield than treatment T1  (cointrol), but could not reach the level of significance 

(Table 4.13). 

5.4 EFFECT ON QUALJTY PARAMETERS 

Panc/zagavya application did not alter protein content but exerted 

remarkable effect on protein yield (Table 4.14). Among the treatments, T5  

(Panchagavya @ 3%) ranked first producing 85.95% protein yield over T1. ' 

(control). Numerical increase in protein content and remarkable effect of 

M. 
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Panchagavya on seed yield (Table 4.12) is ultimately responsible for higher 

protein yield. Similar findings have been reported by Vanila and Jayanti (2008), 

Kumawat et at, (2009) and Rao el at, (2010). 

5.5 EFFECT ON CHEMICAL PARAMETERS 

In case of chlorophyll content the variations were not found significant due 

to Panchagavya application (Table 4.15). 1; 

Though N content both in seed and stover was not changed but P content 

was significantly influenced by different treatments (Table 4.16). Treatment T5  

(Panchagavya @ 3%) accounted 35.48 and 58.33 % increase in P content of seed 

and stover over these of treatment T1  (control) respectively. Siniilar findings have 

been reported by Beaulah (2001), Kumawat et at, (2009) and Kumar ci at, 

(2009). 

Different treatments remarkably improved nitrogen uptake by seed and 

stover (Table 4.17). The increase in nitrogen uptake by seed and stover with 

treatment T5 was to the tune of 96.93 and 44.88% over T1  (control) respectively. 

With regard to uptake of N and P by seed and stover. T5  (Panchagavya @ 3%) 

was found equally good as that of T2  (RDF). The cow urine rich in uric acid, a 

source of nitrogen (Singh, 1996) was readily soluble in liquid form, one of the 

important compounds in Panchagavya and was readily available to the plants 

directly influencing the nitrogen content of leaves (Salatin, 1993 and Sharma, 

1976). Panchagavya eliminates the imbalances in physical, chemical and 
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biological processes due to the cosmic energy produced by stirring of the stock 

solution. The basic elements of growth were harmonized by this energy, which 

refreshes the growth process (Sundaraman et al.. 2001). Higher removal of N is 

attributed to increase in seed yield due to Panchagavya application (Table 4.17) 

Sathiyamoorthi (1997) reported that Panchagavya spray had higher nutrient 

uptake in black gram. 

The increased dry matter in above ground parts favors translocation of more 

carbohydrate towards developing roots. Increased allocation of food niateilal to 

roots in turn enhanced the root volume and thereby concomitantly increased 

uptake of more plant nutrients (Poorter & Nagel, 2000). 

Remarkable improvement in phosphorus uptake by seed and stover was 

noticed due to Panc/iagaiya treatments (Table 4.17). Among the treatments T5  

(Panchagavya @ 3%) behaved equally as that of T2 (RDF) but registered 79.37 

and 85.82% higher removal of P by seed and stover overT1  (control). Higher seed 

yield (Table 4.12) achieved with T5  is attributed to higher P uptake. 

The regulation of stomata favorably influenced by the bioactive substances 

produced by beneficial microorganisms present in Fanchagaiya, which also 

enhanced the uptake of nutrients of the black grain. In general, farmers and 

consumers entertained a deep convention that organically produced food 

possessed better keeping quality than conventionally produced food using 

inorganic fertilizers as reported by Senthil Kumaran and Vadirel (2001). 
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The available soil nutrient viz., nitrogen and phosphorus content 

remarkably improved by different treatments (Table 4.18). Treatment T5  

(Panc/zagavya @ 3%) accounted 29.4% increase in N status over treatment T1  

(control) but there was no significant change in P205  status of soil. Effective micro 

organisms (fl/JO)  are the mixed culture of naturally occurring beneficial microbes 
S 

predominatly. lactic acid bacteria (lactobacillus). yeast (Saccharomyces),. 

actinomycetes (Streptomyces), photosystnthetic bacteria (R/iodopsyedomonous) 

certain fungi (Aspergi//us) which were found to be present in panchgavya improve 

the soil quality. These findings are in line with earlier results reported by Xu and 

Xu (2000) in sweet corn. 

5.6 EFFECT ON MICROBIAL POPULATION 

Panchagavya application had considerable influence on improvement of 

microbial population viz., Rhizobium, Azotobactor, Azospirrilum and Phosphate 

solubilizing bacteria (PSB) (Table 4.19). Among the treatments, T5  (Panchagavya 

® 3%) performing equally good as that of T2  (RDF), registered higher values of 

microbes than those with T1  (control). improvement in microbial status of the soil 

is attributed to the biological properties of Panchagavya. These findings are in 

agreement with reported by Gopal and Kumutha (2010). 
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5.7 EFFECT ON ECONOMIC VIABILITY 

A perusal of data given in (Table 4.20) showed that maximum net 

realization of 55370 hi' with CBR of 1:2.76 was obtained from the treatment 

T5  (Panchagavya @ 3%) followed by treatment T2  (RDF) Z48940 hi' with CBR 

of 1:2.53. The lowest net profit of 23559 hi' with CBR of 1:1.77 was accrued 

under T (control). 

Higher monetary return under treatment T5  (Panchagavya @ 3%) is mainly 

on accoimt of more yield and favorable response of green gram to Panc/zagavya. 

I 
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VI. SUMMARY AND CONCLUSION 

Field experiment entitled "Response of summer Greengrarn I i'igua 

radiata (L.) Wilczek] to varied concentrations of Panc/iagavya" was carried out 

at Agronomy Instructional Farm, C. P. College of Agriculture, S. I. Agricultural 

University, Sardarkrushinagar during 2011. !t was laid outin randomized block 

design and replicated four times. Eight treatments viz., T1  (Control), T2  (RDF 

20:40:0 NPK kg ha-I), T3  (Panchagavya @ 1%), T4  (Panchagavya @ 2%), T5  

(Pancliagavyc @ 3%), T6  (Panchagavya @ 4%), T7  (Panchagavya @ 5%), T8  

(Panc/iagavya @ 6%) were tested. The soil of experimental plot was sandy loam 

in texture, low in nitrogen, medium in phosphorus and high in potash. The crop 

was sown on 281h  Feb, 2011 and harvested on 23"' May 2011. 

The results presented and discussed in the preceding chapters are briefly 

summarized here. 

> Plant population (30 DAS and at harvest) of green gram was not varied 

significantly due to application of Panclzagvya. 

> The growth attributes vii, Plant height, number of branches plant', days to 

maturity and dry matter accumulation was significantly influenced due to 

Panchagavva application. Among the treatments, T5 (Panchagavya @ 3%) 

ranked top registering maximum values of all growth attributes. 

> Leaf area index was not favorably influenced by Panchagavya application. 
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> With regard to improvement in yield attributes viz., number of pods p1anf1  

length of pod, number of seeds podS', seed yield plani' and test weight, 

treatment 15  (Panchagavya @ 3%) emerged out as best treatment. 

> Spectacular enhancement in seed yield was achieved under treatment T5  

(Panchagavya @ 3%). 

Stover yield was not significantly influenced due to Panchagavya 

application. 

> Maximum content of N and P by seed and stover was observed under T5  

(Panchagavya @ 3%). Similarly, T5  showed its superioriy for uptake of N 

and P by green gram. 

> Protein yield was significantly influenced by Panchagavya application, 

wherein treatment T5  (Panchagavya @ 3%) realized maximum value. 

Panchagavya application did not alter protein content. 

> Treatment T (Panchagavya @ 3%) recorded maximum values for soil 

available N and P after harvest of crop. 

> Panchagavya application remarkably improved microbial population viz., 

3 Rhizobium, Azotobactor, Azospirillum and Phosphate solubilizing bacteria 

(PSB) over that of control. 

> On the basis of net realization and CBR, treatment T (Panchagavya @ 

I 

3%) realized the maximum net return (55370 hi') and CBR (1:2.78). 
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CONCLUSION 

In light of results obtained from present investigation, it is concluded that to 

achieve quantitative, qualitative, economical and sustainable production of 

summer green grain cv. GM.4, foliar feeding of Panc/;agavya @ 3% should be 

followed four times (vegetative, preflowering, flowering and pod setting stage) 

along with seed treatment by PSB and Rijizobium culture. . - 
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APPENDIX-i 

Analysis of variance for growth attributes 

Mean Square For growth attributes  

Source - 
Plant po )ulation Plant_height Number 

of 
30 At D of 

varianc 
F 

20 At DA  60 
harves branche Dry matter e DAS harvest DAS 

S 

3721.0 3175.7 0.•1  
REP 3 2 

2.18 7.49 2.33 0.33 7.14 

17.5 3.4 52.8 
TREAT 7 667.11 726.83 6.61 

2  
34.48 2.11 

2 5 

1614.4 2838.4 10.8 0.3  
Error 21 6 0 

2.52 13.28 0.67 7.00 

* Significant at 5% level of probability 

APPENDIX-il 

Analysis of variance for yield attributes 

Source of 
variance 

 Mean Square For yield attributes 

DF No. of pods Pod length Seed/pod Test weight 

REP 3 5.96 0.36 0.62 25.26 

TREAT 7 
27.09 0.96 1.82 105.23 

Error 21 7.33 0.30 0.63 26.21 

* Significant at 5% level of probability 

- 

1 



V 

'I 

flBFESMDIX 

APPENDIX-Il'! 

Analysis of variance for yield 

Mean_quare For yield 
Source of 

Seed Seed yield Stover yield variance DF 
yieldlplant (kg ha') (kg ha) 

REP 3 .02 5163.57 9370.4 

TREAT 7 84859.86 50122 

Error 
E 

21 0.65 - 12477.3 - 46885 

* Significant at 5% level of probability 

APPENDiX-fl' 

Analysis of variance for nutrient content 

Source of  Mean Square For nutrient content 
DF N content in N content in P content in P content variance 

seed slover seed in stover 
0.28 0.02 0.006 0.001 

REP 3  

0.13 0.01 0.004 0.002 
TREAT 7 

0.14 0.01 0.001 0.000 
Error 21 

* Significant at 5% level of probability 
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APPENDJX-V 

Analysis of variance for nutrient uptake 

Source Mean S uarc For nutrient uptake 
_________ 

- ________ 

N uptake P uptake N uptake P uptake N uptake P uptéke of 

variance 
DF 

by seed by stover by stover  by stover by crop by crop 

46.40 13.39 0.56 0.47 0.00 0.00 
REP 3 

1 75.70 6.65 1.97 105 0.03 0.00 
TREAT 7 

F;7
21  2.54 
77717 3.39 0.14 0.13 0.00 0.00 

* Significant at 5% level of probability 

- 

APPENDIX-VI 

Analysis of variance for protein content and soil available nutrients 

Mean Square For soil fertility  

Available Available 
Source of 

Protein 
Protein yield N in soil P in soil 

variance DF 
content 

kg/ha 
Chlorophyll 

after after 
(%) content 

harvest harvest 

REP 3 0.75 275.3 447.51 697.44 15.21 

TREAT 7 2.38 6008.5 159.23 998.82 22.92 

Enor 21 3.01 727.08 115.46 244.79 10.05 

Signiticant at % level of probability 

P 



Details of operational cost 

Particulai-s =PB 
 Labour Frequency Cost/ha 

(A.) Laipparation  

I Cross cultivation and planking - - I 1050 

2 
Removal of stubble of 
previous crop 

- 4 I 480 

(B.) Sowing  

Preparation of seed bed & 
imgation channel 

I 5 I 950 
- 

2 Sowing - 10 I 1200 

3 Seed17.5kg®Rs.loO per kg - - - 1750 

4 
Cost of fertilizer (20 kg N + 40 
kg P205  per hectare) with 
application charges  

3 1 1600 

5 FYMI2.5th&'  10 1 11200 
4 Rhizohiun, & PSB treatment  I  140 

5 Gap Filling  5  600 
4 Irrigations - 4 4 4480 
5 Weeding  8 2 1920 

Plant protection Dimethoate 
(30 EC)  

- I 1 400 

(C.) After care 

1 Harvesting - 20 I 2400 

2 
_______ 

Threshing and winnowing 
manually  

- 15 1 1800 

3 Cleaning and bagging - 2 1 
- 

240 
- - 

Total - - - . J30210 

Note: - Rate of various items 

I. PB= Pair of bullock @350 per day 2. Irrigation charges® 71000 per irrigation 

V 
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APPENDJX-VII 

APPENDJX-A-J 

3. Tractor charges © 350 per his 4. Rluzohiurn & PSB @ I OZ per iiacket 

5. Labour® 120per day 6. Threshing charges © Rs. 350 Z per hrs 

7. SLSkiIled labour® 186 per day 8. Farm yard manure (FYM) @0.80 Z per kg. 
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APPENDIX-A-2 
Detail of treatment wise cost 

Sr. No. Treatment Quantity ha" flAP 
(kg ha") 

Urea 
(kg ha-') 

Cost kg" Application charge Total cost 

1 T 

2 12  20:40:0 kgNPK ha" 87 10 360 1600 
3 Ti  5 lit. Panchagavya ha" - . 35 lit" 1 558 733 
4 T4 10 lit. Panchagavya ha' - . 35 lit" 558 908 
5 TI 5  IS lit. Panchagavya ha" - . 35 lit" 558 1083 
6 T6  20 lit. Panchagavya ha" . - '35 lit" 558 1258 
7 T7 25 lit. Panchagavya ha" . - 35 lit" 558 1433 
8 T8  30 lit: Panchagavya ha" - - 35 lit" 558 1608 

Note: - Kate of various items 
1. Panchgavya 35 lit- ' 
2.DAP -I3kg1  
3. Urea - 5.60 kg' 

APPENDIX-A-3 

Market price of green gram () 

Seed yield 72 per kg 
2. I Straw yield 1.5perkg 
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