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Abstract 
Rice (Oryza sativa L.) is the prime source of food for nearly half of the World’s population and it is one 

of the most important food crops in Asia. Nearly 91 per cent of world’s rice is produced and 92 per cent 

is consumed in Asia. Modern intensive agriculture is heavily dependent upon the chemical fertilizers for 

meeting the nutrient demand. Organic agriculture is environmental friendly ecological production system 

that promotes and enhances biodiversity, biological cycle and biological activities. Field experiments 

were conducted to study the effect of organic seed crop management techniques on seed yield and quality 

in rice cv. ADT 45. The mother crop nutrition in relation to organics i.e., neem cake, biogas slurry, 

vermicompost, Green leaf manure + azolla, poultry manure, neem cake + panchagavya, FYM, Glyricidia 

sepium + starter solution @ 10% soil application, FYM + panchakavya, vermi compost + panchakavya 

were compared with inorganic inputs on growth, yield and seed quality parameters in rice cv. ADT 45. 

The experimental results revealed that T6 treatment i.e., neem cake + panchagavya @ 3 % foliar spray 

treatment recorded higher values for the growth, yield and seed quality parameters. The above mentioned 

treatment recorded highest plant height, lesser number of days to 50 per cent flowering, higher total 

number of tillers, higher number of productive tillers, panicle length, total number of spikelets panicle-1, 

filled seeds panicle-1, seed yield plant-1, seed yield ha-1 and higher seed quality parameters. 

 

Keywords: organic seed management, rice yield, seed quality 

 

Introduction 
Rice (Oryza sativa L.) is the prime source of food for nearly half of the World’s population 

and it is one of the most important food crops in Asia. It is the staple food for nearly 65 per 

cent of the population in India and Sri Lanka (Sharma, 2004) [27]. More than 50 per cent of the 

global population consume rice particularly. Rice is the staple food for nearly 65 per cent of 

the population in India. Demand for rice is expected to grow faster than production in most 

countries. The projected global rice demand for 2025 was 700 million tonnes, but current 

production was only 545 million tonnes. Modern intensive agriculture is heavily dependent 

upon the chemical fertilizers for meeting the nutrient demand. The chemical residues of 

fertilizers and pesticides accumulated in the soil year after year have rendered our soil lifeless 

with its structure hardening. Deterioration of soil health, stagnation in productivity, insecurity 

of quality seed and environmental hazards have come before the scientific and farming 

community as big challenges along with new research avenues. Hence, awareness has sprung 

on the adoption of organic farming as a remedy to cure the ills of modern chemical agriculture. 

 Organic agriculture i.e., the use of available organic resources such as FYM, compost, biogas 

slurry, green manure, green leaf manure, sewage sludge, urban waste, farm waste and crop 

residues should necessarily be given due importance for increasing soil productivity. 

Organically grown products are expected to fetch higher price and this can offset any loss due 

to lower yield (Motsara, 2000) [16]. Organic market analysis has forecasted 20-30 per cent 

growth in global demand for $ 100 million in the ensuing decade. Panchagavya, starter 

solution and vermiwash are the piece of traditional wisdom meant to safe guard plants and soil 

micro organisms (Natarajan, 2002) [17]. Since rice being cultivated throughout the year, quality 

seed production plays a vital part to supply seeds in time at reasonable cost. Hence, seed 

production using organic means is getting momentum now a days. As per the stipulations of 

International Federation of Organic Agriculture Movements (IFOAM), sowing organic seed 

has become mandatory for organic agriculture since 2003. With this insight in view, the 

present study on effect of organic seed production techniques on yield and quality in rice cv. 

ADT 45 was taken up with the objective to fix optimum organic seed management technique 

for seed crop management. 
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Materials and Methods 
The experiment was conducted at the Experimental Farm, 

Department of Genetics and Plant Breeding, Faculty of 

Agriculture, Annamalai University, Chidambaram, India. The 

site is located at 11° 24’ N latitude and 79°44’ E longitude. 

The altitude of Annamalai Nagar is + 5.79 meter above sea 

level. The mean annual temperature is 30°C. The minimum 

annual temperature is 24°C and the maximum annual 

temperature is 32°C. The experiment was designed in 

Randomized Block Design with three replications. The plot 

size was 3.5x3.5m. The following organic treatments were 

imposed to the seeds of paddy cv. ADT 45.  

 

Treatments Details  
T1 - Neem cake (1786 kg ha-1) 

T2 - Biogas slurry (5555 kg ha-1) 

T3 - Vermicompost (3333 kg ha-1) 

T4  - Green leaf manure) (3641 kg ha-1) + azolla (1000kg 

ha-1) 

T5 - Poultry manure (7000 Kg ha-1) 

T6 - Neem cake (1786 kg ha-1) + Panchagavya @ 3 % 

foliar spray 

T7 - FYM (12500 kg ha-1) 

T8  -  Glyricidia sepium + starter solution 10% soil 

application @ 1 lit.m-2 

T9 - FYM (12500 kg ha-1) + Panchakavya @ 3 % foliar 

spray 

T10 -  Vermi compost (3333 kg ha-1) + Panchakavya @ 3 % 

foliar spray 

T11 - Inorganic nutrient source 

 

Organically produced seedlings were (applied with FYM 

only) used for the experiment. Twenty five day old seedlings 

were transplanted after root dipping in Pseudomonas 2% 

solution with the spacing of 15 x 10 cm. Recommended dose 

of 100: 50: 50 N P K kg ha-1 (CPG, 2013) was applied in the 

form of urea, super phosphate and murate of potash 

respectively for inorganic treatment (T11) and neem cake, 

biogas slurry, vermicompost, green leaf manure (Glyricidia), 

poultry manure, panchavya, FYM alone and their 

combinations were applied for organic treatments (T1 – T10) at 

equal nitrogen basis. 

 

Biometric and yield parameters 
During maturity stage, the height of the main tillers of ten 

randomly selected hills from the ground level to the tip of the 

plant was measured and mean expressed in cm. Number of 

days taken to 50 per cent of population to come to flowering 

was also recorded. Ten seedlings from each plot were 

randomly selected and the number of tillers were counted and 

finally expressed as number of tillers seedling-1. The number 

of productive (ear bearing) tillers hill-1 was counted in the ten 

randomly selected hills at the maturity stage and the mean 

value was recorded. The amount of chlorophyll a, b and total 

were calculated for fresh leaf sample was collected from all 

treatments (Yoshida et al., 1972) [37]. 

At harvest, earheads of the main tiller of ten randomly 

selected plants were taken and the panicle length was 

recorded by measuring from the point of ligules to the tip of 

the panicle, and mean value expressed as cm. The number of 

spikelets were recorded for ten main panicles of randomly 

selected ten plants and the mean value expressed as number of 

spikelets panicle-1. Individual earheads from ten plants of 

different treatments were threshed manually and separated. 

The filled seeds panicle-1 were counted and expressed as 

percentage. Seeds were harvested from randomly selected ten 

plants, dried to 12 per cent moisture content, weighed and 

expressed in g plant-1. The panicles harvested from each 

treatment plot were threshed separately, cleaned and dried to 

12 per cent moisture content and the seed weight was 

recorded in kg plot-1. Computed seed yield was calculated 

from the plot yield, which was expressed in kg ha-1.  

The seeds were graded by using size length 8.00 breadth 2.16 

thickness 1.97 slotted hole sieves. Those seeds retained by the 

sieve were weighed and the seed recovery was worked out 

using the following formula: 

 

 
 

Three replicates of 100 seeds each were randomly selected, 

the husk including lemma and palea and caryopsis were 

separated manually and their respective weights were 

recorded in a sensitive electronic balance in g. The seed to 

husk ratio was calculated based on mean weight. Ten seeds of 

two replications were taken and used for measuring the seed 

hardness (Viswanathan et al., 1997) [36] using hardness tester. 

The seeds were placed in their natural resting position on the 

pressing table. In this method a screwable rod was used to 

press the seed against the table while a pointer attached to the 

pressing table denotes the pressure applied in kgs. As soon as 

the seed cracks, a red pointer moving along with the black one 

stays at the cracking pressure point, while the black one 

moves back to the resting position. The pressure in kg 

denoted by the red pointer is taken as the hardness 

measurement of the seeds. The mean is expressed in kg. The 

100 seed weight (ISTA, 1999) [8] was determined by recording 

the mean of eight replications and expressed in g. 

 

Seed quality parameters 

The germination test was conducted following the procedure 

outlined by (ISTA, 1999) [8] using paper (Between paper) 

medium. Three replicates of 100 seeds each were germinated 

in a germination room maintained at 25± 20C temperature and 

95± 3% RH. At the end of the fourteenth day of sowing, 

number of normal seedlings in each replication was counted 

and based on the mean values of normal seedlings, the 

germination was calculated and expressed in percentage.  

Ten seedlings were randomly removed from each plot 

carefully so as to remove the plant intact with entire root 

system. The length of root in each plant was recorded and the 

mean was arrived at and reported in cm. The same ten 

seedlings randomly selected in each plot were used to 

measure shoot length from the base of the seedling to the tip 

of the top most leaf stretched, mean shoot length was arrived 

at and reported in cm. The seedlings selected for root and 

shoot length were placed in a paper cover, shade dried for 24 

hrs. And 24 hrs. In a hot air oven maintained at 85 ± 1 °C. 

Then they were cooled in a desiccator, weighed and expressed 

in g per seedlings-10. Vigour index was estimated by adopting 

the procedure of (Abdul-Baki and Anderson, 1973) [1]. Protein 

content was estimated as per the procedure of (Piper, 1966). 

Similarly, alpha – amylase activity and dehydrogenase 

activity were also estimated as per the procedures described 

by Simpson and Naylor (1962) [28] and (Kittock and Law, 

1968) [10] respectively. 

The data pertaining to the observations in the field and 

laboratory experiments were statistically analysed adopting 

the procedure described by (Panse and Sukhatme, 1999). 

Wherever necessary, suitable transformation was made before 
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analysis. 

 

Results and Discussion 

Plant height referred as an index of plant growth, was 

maximum in neem cake + panchakavya. The maximum plant 

height at maturity stage was observed in T6 (77.9 cm) 

followed by T11 (76.4 cm). The minimum plant height at 

maturity stage was noted in T3 (65.3) when compared to the 

other treatments. In the present study, the T6 treatment i.e., 

Neem cake + Panchagavya treatment recorded higher values 

for biometrical traits (Table 1). Similar results were reported 

by (Sireesha, 2013 and Sujatha et al., 2014) [29, 34] in paddy, 

(Rajesh and Kaliyamoorthy, 2013) [22] in bhendi and 

(Sudhagar Rao and Wahab, 2014) [33] in rice fallow green 

gram. (Natarajan, 2002) [17] has also reported that organic 

manure application enhanced the rice plant growth attributes. 

Foliar application of panchakavya would have enhanced the 

absorption of nutrients, thus increasing the plant height 

(Sebastian, 2005) [24]. The increase in plant height due to 

panchakavya spray was been reported by (Sridhar et al., 2001) 

[31] in chillies and (Sireesha, 2013 and Sujatha et al., 2014) [29, 

34] in paddy. 

 
Table 1: Effect of organic seed management techniques on growth and yield parameters in rice cv.ADT 45. 

 

Treatments 

Plant height at 

maturity 

stage(cm) 

Days to 50% 

flowering 

Number of 

tillers hill-1 

Number of 

productive tillers 

hill-1 

Panicle 

length 

(cm) 

Total number of 

spikelets panicle 
-1 

Filled seeds 

panicle -

1(%) 

T1 74.1 80 13.3 11.7 18.4 112 81.2 

T2 67.5 81 11.8 10.3 17.8 99 78.0 

T3 65.3 83 11.6 9.8 17.4 93 76.1 

T4 72.1 77 14.0 12.0 18.8 110 80.5 

T5 66.3 75 13.1 11.0 18.0 98 81.1 

T6 77.9 73 15.5 13.0 20.2 123 84.4 

T7 66.9 76 12.8 11.6 18.3 103 76.5 

T8 68.7 79 12.3 11.3 18.1 109 79.8 

T9 69.1 82 13.9 12.1 19.0 101 78.3 

T10 69.6 78 12.7 11.2 18.2 102 80.7 

T11 76.4 74 14.7 12.8 20.0 117 82.4 

Mean 70.35 78 13.24 11.52 18.56 106.0 79.90 

SED 0.236 1.026 0.515 0.232 0.340 1.716 0.563 

CD(0.05) 0.471 2.051 1.029 0.464 0.680 3.432 1.125 

 

The T6 treatment also took minimum days to 50 per cent 

flowering and recorded higher number of tillers (table 1). The 

minimum days to 50 % flowering observed in T6 was 73, 

followed by T11 (74). The maximum days to 50 % flowering 

was noted in T3 (83) when compared to the other treatments. 

Early flowering was noticed in neem cake + panchakavya 

treated plot followed by the recommended practice of 

inorganic treatment. As far as neem cake + panchakavya 

treatment is concerned the combined beneficial factors present 

in those organics would have helped earlier flowering. Earlier 

flowering might also be due to earlier accomplishment of 

initial stages and correspondingly all other stages of growth, 

owing to the cumulative effect of both soil and foliar nutrition 

and also presence of GA and other growth promoting 

substances in panchakavya.  

Chlorophyll is important nitrogen containing compound of the 

green plants (Mishra and Srivastava, 1983) [15]. The above T6 

treatment also recorded Chlorophyll a, Chlorophyll b and total 

Chlorophyll content. It was recorded 1.213 mg g-1, 0.781 mg 

g-1 and 2.769 mg g-1 in respected with above mentioned 

characters (Table.2). It was ascribed that increase in 

chlorophyll with nitrogen was due to increase in synthesis of 

pigments (Bose and Srivastava, 1979) [6]. Neem cake + 

panchakavya also showed beneficial effect in chlorophyll, 

which was on par with inorganic fertilizers. 

 
Table 2: Effect of organic seed management techniques on chlorophyll content in rice cv. ADT 45 

 

Treatments Chlorophyll a (mg g-1) Chlorophyll b (mg g-1) Chlorophyll total (mg g-1) 

T1 1.054 0.686 2.171 

T2 0.965 0.656 2.099 

T3 0.961 0.612 1.891 

T4 1.051 0.685 2.202 

T5 0.990 0.616 1.920 

T6 1.213 0.781 2.769 

T7 1.033 0.653 2.105 

T8 1.046 0.644 2.213 

T9 1.049 0.704 2.186 

T10 1.052 0.695 2.086 

T11 1.114 0.733 2.503 

Mean 1.048 0.678 2.195 

SED 0.019 0.013 0.018 

CD(0.05) 0.038 0.025 0.035 

 

The T6 treatment i.e., neem cake + panchagavya treatment 

recorded higher values for all the yield parameters i.e., 

number of productive tillers, panicle length, total number of 

spikelets panicle-1, number of filled seeds panicle-1, seed 

yield plant-1, seed yield plot-1, and seed yield ha-1 when 

compared with other treatments (Table. 3). The maximum 

number of productive tillers per hill was observed in T6 

(13.0) followed by T11 (12.8) whereas the minimum number 



 

~ 1161 ~ 

Journal of Pharmacognosy and Phytochemistry 

of productive tillers per hill was noted in T3 (9.8). The 

maximum panicle length was observed in T6 (20.2cm) 

followed by T11 (20.0). The T6 treatment recorded maximum 

number of spikelets per panicle (123) followed by T11 (117).  

The minimum number of spikelets panicle-1 was noted in T3 

(93). A similar trend was noted for the filled seeds panicle-1 

also. Higher seed yield plant-1, plot-1 and ha-1 were observed 

in T6 followed by T11 and the minimum seed yield was noted 

in T3 (2.74g) when compared to the other treatments. 

Application of organic in combination with inorganic 

fertilizers or biofertilizers or micronutrient have recorded the 

more number of productive tillers in rice as reported by 

(Pathak and Sarkar, 1994) [20], Tripathi et al., 1994, Hattab 

1995) [35, 7] in paddy. The neem cake + panchakavya treatment 

followed by inorganic treatment registered maximum panicle 

length. Panicle length even though controlled partly by 

genetic character, is also influenced by nutrition (Matsushima, 

1980) [14]. 

 
Table 3: Effect of organic seed management techniques on yield and seed parameters in rice cv. ADT 45. 

 

Treatments 
Seed yield (g 

plant -1) 

Seed yield (kg 

plot-1 ) 

Seed yield (kg 

ha-1) 

Seed recovery 

(%) 

Seed to husk 

ratio 

Seed hardness 

(kg) 

100 seed 

weight (g) 

T1 3.64 3.11 3463 96.4 4.08 12.50 1.44 

T2 3.03 2.81 3118 96.5 4.06 12.49 1.50 

T3 2.74 2.68 2976 95.3 4.03 11.59 1.42 

T4 3.57 3.19 3551 96.3 4.20 12.65 1.45 

T5 3.03 2.87 3187 96.2 4.10 11.66 1.46 

T6 4.41 4.01 3982 97.5 4.40 14.31 1.53 

T7 3.38 3.30 3333 96.8 4.17 14.15 1.49 

T8 3.24 3.31 3328 96.0 4.14 12.68 1.43 

T9 3.78 3.37 3745 96.1 4.22 13.72 1.48 

T10 3.60 2.98 3310 96.6 4.21 13.02 1.47 

T11 4.31 3.55 3944 96.9 4.30 14.17 1.52 

Mean 3.520 3.198 3448.82 96.4 4.17 12.99 1.47 

SED 0.256 0.026 110.465 0.219 0.019 0.398 0.005 

CD(0.05) 0.511 0.051 220.929 0.437 0.038 0.786 0.011 

 

The other yield components like, total number of spikelets 

panicle-1, filled seeds panicle-1 were the highest (table 1) in 

neem cake + panchakavya treatment because of balanced 

supply of nutrients throughout the growth period and proper 

physiological partitioning from source to sink. By virtue of 

the ability to provide the nutrients in a steady manner, 

organics would have increased the filled seeds as compared to 

inorganic treatment. 

The T6 treatment recorded higher values of seed yield plant-1, 

seed yield plot-1 and computed seed yield (table 3). The yield 

level attained in inorganic might be due to the immediate 

availability of nutrients to the plants. Quantity of organics was 

calculated on equal nitrogen basis. However, inorganic plot 

received P and K at a dose of 50 kg each per hectare 

respectively. Organics might not be in a position to make 

available this much quantity of P and K to the plants. 

However, some of the organically treated plots also performed 

on par with inorganic treatment due to some other bioactive 

compounds available in organics. 

Organic matter increased the availability of unavailable plant 

nutrients by enhancing the biochemical activity of soil 

microorganisms. The organic source of the treatment might 

have improved the availability of micronutrients well by 

binding and protecting them from losses. The bound nutrients 

will be released for assimilation by plants. Beneficial effects 

of panchakavya on yield have been reported by (Sridhar et al., 

2001) [31] in rice, (Beaulah, 2001) [3] in moringa, 

(Somasundaram, 2003) [30] in maize, green gram and 

sunflower, (Selvaraj, 2003) [25] in french bean, (Boomiraj, 

2003) [5] in bhendi and (Srimathi et al., 2013) [32] in biofuel 

crops. 

Seed quality attributes were significantly influenced by 

organic manures. The T6 treatment recorded higher values for 

seed qualities i.e., seed recovery, seed to husk ratio, seed 

hardness (table 2), 100 seed weight, germination percentage, 

root length, shoot length, dry matter production and vigour 

index(table 3) when compared with other treatments. It 

recorded 97.5 %, 4.40, 14.31 kg, 1.53 g, 98 %, 22.3 cm, 13.8 

cm, 0.163 g and 3462 in respect with above mentioned 

characters.  

Seed to husk ratio is an indication of seed fillness in the 

caryopsis. (Shanmugasundram, 1987) [26] and (Hattab, 1995) 

[7] reported that seed hardness value of rice grain was 

enhanced by application of organic manure. Seed hardness is 

the degree of compactness of starch in the kernels and 

complete development of kernel leaving no space between the 

kernel and hull. Low degree of starch filling and more space 

between the kernel and hull results in small and light kernel 

and vice versa (Matsushima, 1967) [13]. The density of starch 

in the endosperm determines the weight of the kernel. 

Therefore specific gravity of a seed indicates the degree to 

which the space of hull is filled and the density of starch 

deposition in the kernel (Padmaja Rao et al.1985; Padmaja 

Rao and Venkateswarlu, 1986; Venkateswaralu, et al., 1986) 

[19, 18]. In the present study higher seed hardness was recorded 

in neem cake + panchakavya treated seeds. In general, seeds 

harvested from organic plots recorded higher hardness than 

inorganic plot. This might probably be due to availability of 

additional growth promoting substances in the organics in 

addition to major nutrients. Another reason could be that the 

ready availability which would have enabled the plant to 

absorb more nitrogen resulting in increased succulence of cell 

wall causing reduced hardness in the seeds of inorganic plots. 

The highest value of 100 seed weight was recorded by neem 

cake + panchakavya treatment as against inorganic treatment. 

Similar effect of organics on 1000 seed weight was reported 

by (Kenchaiah, 1997) [9] and Mallavarapu Geetha, L. Satya 

Bhavani et al., 2015) [12] in rice. 

In any seed production activity, achieving high level of 

germination is the prime objective. As per minimum seed 

certification standards, rice seeds should posses at least 80 per 

cent germination. In this study not only organically produced 

seed, but also seed produced from inorganic treatment 

registered a germination level of above 80 per cent. However, 

inorganic seeds had 2 per cent lesser germination. The better 

germination of seeds of the neem cake + panchakavya 



 

~ 1162 ~ 

Journal of Pharmacognosy and Phytochemistry 

treatment might be because of increased fillness as revealed 

from seed to husk ratio and 100 seed weight. Close perusal of 

data further revealed that panchakavya spray had brought out 

additional benefit in terms of germination by virtue of its 

effect on seed weight. The maximum germination (%), shoot 

length and root length were observed in T6 followed by T11 

and their minimum values were noted in T3 when compared to 

the other treatments (Table. 4). 

 
Table 4: Effect of organic seed management techniques on seed quality parameters in rice cv. ADT 45. 

 

Treatments Germination (%) Root length(cm) Shoot length (cm) 
Drymatter production 

(g 10 seedlings -1) 
Vigour index 

T1 96 21.2 13.0 0.150 3288 

T2 93 20.4 12.5 0.147 3113 

T3 88 20.3 12.2 0.145 3051 

T4 94 20.9 13.1 0.155 3290 

T5 89 20.6 12.4 0.152 3078 

T6 98 22.3 13.8 0.163 3462 

T7 92 21.1 13.3 0.153 3333 

T8 93 21.3 13.2 0.154 3277 

T9 90 21.4 12.6 0.156 3323 

T10 91 20.5 12.9 0.151 3111 

T11 96 21.6 13.6 0.158 3353 

Mean 92.72 21.05 12.96 0.153 3243.5 

SED 1.371 0.125 0.157 0.005 31.01 

CD(0.05) 2.741 0.249 0.314 0.008 62.02 

 

Seedling vigour as measured through shoot length and dry 

matter production was maximum in neem cake + 

panchakavya (table 3). This again would have been the result 

and effect of higher seed weight, protein content and enzyme 

activity of this treatment. Similar association of biochemical 

attributes with germination or vigour was reported by 

(Ramegowda, 1992, Bhaskaran (1995) and Sireesha, (2013) 

and Mallavarapu Geetha, L. Satya Bhavani et al., 2015) [23, 29, 

12] in rice. 

The maximum protein content was observed in T6 followed 

by T11. The minimum protein content was noted in T3 when 

compared to the other treatments. Similarly maximum alpha- 

amylase activity and dehydrogenase activity were observed in 

T6 followed by T11 and the minimum alpha- amylase activity 

and dehydrogenase activity were noted in T3 (Table. 5).  

 
Table 5: Effect of organic seed management techniques on seed content in rice cv. ADT 45. 

 

Treatments Protein content (%) Alpha - amylase activity (cm) Dehydrogenase activity (OD) 

T1 8.47 0.93 0.151 

T2 8.32 0.80 0.155 

T3 8.31 0.70 0.132 

T4 8.50 0.98 0.156 

T5 8.36 0.87 0.145 

T6 8.71 1.15 0.168 

T7 8.34 0.86 0.152 

T8 8.46 0.94 0.154 

T9 8.42 0.95 0.147 

T10 8.52 0.92 0.158 

T11 8.58 1.05 0.166 

Mean 8.42 0.922 0.153 

SED 0.019 0.039 0.003 

CD(0.05) 0.038 0.078 0.006 

 

The seed quality parameters viz., protein, alpha-amylase 

activity and dehydrogenase activity were higher in neem cake 

+ panchakavya (table 4). Kenchaiah (1997) [9] reported 

improvement of protein due to neem cake application in rice. 

Increase in protein content due to panchakavya spray was 

reported by (Albert, 2004) in tomato, (Somasundaram, 2003) 

[30] in maize, green gram and sunflower, (Sebastian, 2005) [24] 

in sunflower and (Sireesha, 2013) [29]. The measurement of 

dehydrogenase activity would prove to be immensely useful 

and empirical tool for measuring the incipient vigour existing 

in seeds very precisely (Kittock and Law, 1968) [10]. Dutta 

(1979) had amply demonstrated in rice, the positive 

association of viability and vigour with dehydrogenase 

activity. The dehydrogenase activity significantly differed 

among treatments where in neem cake + panchakavya 

registered maximum activity. Panchakavya might also have 

contributed in enhancing the level of growth promoting 

substances in the seed. Biochemical estimations involving 

protein content, ATP ase activity, alpha-amylase, total sugars 

and dehydrogenase showed the superiority of neem cake + 

panchakavya treatment, which again would have been the 

reason for higher germination (Krishnasamy and Seshu, 1990) 

[11]. To conclude, it was found that the seeds treated with 

Neem cake + Panchagavya @ 3 % foliar spray recorded 

higher seed yield and resultant seed quality when compared to 

other treatments. 
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