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Abstract: A study was conducted at the Department of Seed Science and Technology, Tamilnadu Agricultural Uni-
versity, Coimbatore in June - July season of two different years to find out suitable organics for enhanced productiv-
ity of rice cv ADT 43 for organic seed production. The results revealed among the organic soil application of neem
cake (1786 kg ha™) along with 3 per cent panchakavya foliar spray maximized the yield along with yield attributing
characters (plant height, total number of tillers hill’*, productive tillers hill*, chlorophyll content, panicle length) and
resultant organic seed quality characters. However, the yield was higher with basal nutrients applied as inorganic
(3537 kg ha™ in initial and 4352 kg ha™ in confirmation), which was on par with neem cake + panchakavya (3500 kg
ha™ in initial and 4315 kg ha™ in confirmation), GLM + azolla (3380 kg ha™ in initial) and GLM + azolla +
panchakavya (4213 kg ha™ in confirmation) treatments and sprayed with panchakavya at vegetative, flowering and
maturity. These findings are highly useful for paddy organic seed production programme.
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INTRODUCTION pesticides to 1.5 lakh tonnes as agairjst curr_eatgejef

0.8 lakh tones that started expressing theirfidots
Rice Oryza sativa L.) is the important world’s staple \jth advances in periods. Inspite of increased afse
food, particularly in South Eastern countries, @hit  costly inputs, it is not certain whether we coulden
India 70 per cent of the population depends onfoce  the challenge of feeding the people to desirednéxte
their feeding. During the year 2010-11, rice with@®L  jith the right quality of safe food. At this juncey a
million tonnes of prOdUCtion contributed to 40.5% o keen awareness has sprung on the adoption of organi
the total foodgrain production of the country farming as a remedy to cure the ills of modern
(Anonymous, 2011). Venkataramani, (2002) alsochemical agriculture. Organic  agriculture is
expressed that Asian people consume 92 per cent adnvironmental friendly ecological production system
the 90 per cent global rice production. India ig th that promotes and enhances biodiversity, biological
largest country with rice cultivated area of 44.97 cycle and biological activities. It is based on imial
million hectares and holds the second pOSition inuse of off-farm inputs and management practices tha
production (85.5 million tonnes) next to china and restore, maintain and enhance ecological harmolng. T
Contribl.!tes 7.53 per cent of the world’s total rice principa| guide“nes for Organic production areuse
production. materials and practices that enhance the ecological
In India, the green revolution undoubtedly helped t palance of natural systems and integrate the mdirts
tide over the food crisis during the last four dé&s  the farming systems into an ecological holisticteys
Use of chemical fertilizers is one of the majorthHs Organic agricu|ture practices cannot ensure that
for increasing the food production from 50 million products are completely free from residues, however
tonnes to 200 million tonnes. Chemical fertilizars methods are used to minimize po”ution of air, wate
the immediate source of nutrients in soils. Consump and soil reported by Mary, (2007). The primary gofal
tion of nitrogenous (N), phosphatic (P) potassi9 (K organic agriculture is to optimize the health and
fertilizers has increased from 1.1 million tones §66 productivity of interdependent communities of tg'|n
-67, the year preceding the green revolution to&/ 27. sejl, plant, animals and people. Use of organic
million tonnes in 2011-12 (Anonymous, 2013). manures in one form or the other though inherent in
Continuous usage of fertilizers enhanced the demanghdian farming has advantages like nutrient
for fertilizers to the tune of about 28 million toes Conservation, slow re|ease’ improvement of soil
from the current level of 17 million tonnes and physica| conditions resumng in h|gher crop y|e|ﬂ:9r
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efficient nutrient management in a cropping systemPseudomonas and transplanted at the spacing of 15 x
basis, the use of available organic resources agch 10 cm. During the growth period, based on need the
Farmyard manure (FYM), compost, biogas slurry, plant protection measures were taken with organic
green manure, green leaf manure, sewage sludg@roducts such as Neem based products (3 ml / lit)
urban waste, farm waste and crop residues shoulgNeem oil)andPseudomonas for plots evaluated for
necessarily dovetailed for increasing soil produitsti organic farming ,while for T11, the inorganic nar
Keeping in view of the nutrient needs of the crope  source monocrotophos (2 ml/lit) was sprayed. The
of biofertilizers and microorganisms also could be panchakavya stock solution was prepared usirkgy 5
adopted (Krishnappat al., 1993). Since rice being of Cowdung, 3 litres of cow’s urine, 2 litres, @iw’s
cultivated throughout the year, quality seed préidac  milk , 2 litres of cow's curd and 1 litre of ctw
plays a vital part to supply seeds in time at reabte  clarified butter / ghee as per Natarajan (1999) an
cost. Seed production in rice varieties involveswere diluted to three per cent for the spray. Dwyirrin
application of large quantities of inorganic inpums  crop growth, observations on plant and yield attels
the field as well as on the foliage of the crop to like plant height, days to 50 per cent floweringafl
facilitate production of good quality seed. Hermeed  folder incidence, number of tillers, number of
production using organic means is getting momentunproductive tillers, panicle length, chlorophyll (3tuda
now a days. As per the stipulations of Internationa et al., 1972), total number of spikelets panitle
Federation of Organic Agriculture Movements number of filled seeds panicie number of ill-filled
(IFOAM), sowing organic seed has become mandatoryseeds panicle seed yield plaftt seed yield plet,
for organic agriculture since 2003. Nutrition totimer ~ computed seed yield fa The resultant seeds were
crop plays a significant role in improving the yiglnd  also evaluated for seed quality attributes likedsee
quality of seed. Maximum yield is a constantly rmayi  recovery, seed to husk ratio, seed hardness
target because of continuing technological advance(Viswanathanet al., 1997), 100 seed weight (ISTA,
Organic nutrient management has more often beeri999), seed germination (ISTA, 1999), drymatter
used as low and locally available input sustainableproduction (ISTA, 1999) and vigour index (Abdul-
agriculture by maintaining soil fertility (Madeet Baki and Anderson, 1973). The seeds were also evalu
al.,2002). The present study was therefore initidted ated for field emergence (%) after thiry days aivs
study the effect of mother crop nutrition in redetito ing and the seedlings were measured for the vigour
organics and to compare with the inorganic inputs o parameters such as drymatter production (ISTA,
seed yield and quality in rice cv. ADT 43 in thedu-  1999), vigour index (Abdul-Baki and Anderson, 1973)
July season of 2003 as initial and 2004 as confiona  In addition the seed biochemical attributes likéalto
trail sugars (Hodge and Hofreiter, 1962), protein content
(Piper, 1966), ATPase (Unbredt al., 1964), alpha —
MATERIALS AND METHODS amylase (Simpson and Naylor, 1962) and dehydrogenas
The experiment was designed in Randomized Blockactivity (Kittock and Law, 1968). The data gathered
Design with three replications during June — July were evaluated for their significant differencebater
season for consequent two years (initial andcent probability as per Panse and Sukhatme, (1999).
confirmation). The area were ploughed and puddle
well adopting RBD with three replication, the atf dRESULTS AND DISCUSSION
size 3.25 x 3.25 m (net plot size 3 x 3 m) werePlant height referred as an index of plant growths
segregated and the the basal application of misria maximum in neem cake + panchakavya during initial
different form of organic viz., () Neem cake (1786 trial ,while during confirmation trial, inorgantceatment
kg ha'), (T, ) Biogas slurry (5555 kg Fy, T;-  was the best ,but was followed by neem cake +
Vermicompost (3333 kg F, T, -GLM (Green Leaf panchakavya (Table 1). Natarajan (2002) has also
Manure) (3641 kg h§ + Azolla (1000 kg ha), Ts— reported that organic manure application enhanled t
FYM (Farm Yard Manure ) (12500 kg Mawere rice plant growth attributes. Foliar application of
applied based on the inorganic nitrogen recomnmeénde panchakavya enhanced the absorption of nutrients,
for the crop. Each of the above set of treatmerewe thus increasing the plant height (Sebastian, 26@b a
also sprayed with three per cent panchakavya (I Srimathi et al.,2013). Early flowering was noticed in
+ Panchakavya, 7T-T,+ Panchakavya, gl - T3 + plots applied with neem cake + panchakavya which
Panchakavya, of- T4 + Panchakavya, 1§ - Ts+ were on par with the recommended practice of imuoga
Panchakavya, ) at vegetative, flowering and seedreatment (Table 1) in both the trials. Early floing
maturation stages.These organic treatments weee alanight also be due to early accomplishment of ihitia
compared with (13 inorganic nutrient source @100 : stages and correspondingly all other stages of timow
50 : 50 N P K kg hdas per the recommendation of owing to the cumulative effect of both soil andidol
CPG, (1999). Twenty five day old seedlings nutrition and also presence of GA and other growth
organically produced seedlings (applied with FYM promoting substances in panchakavya (Sarihal.,
only) were transplanted after root dipping in 2 pent  2013). Similar advancement of flowering by organic
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manure + panchakavya in  green gram, maize an@f soil microorganisms. Koyama (1975) opined that
sunflower were reported by Somasundram (2003) anagtven under heavy nitrogen application about 68 per
Shakuntalat al. (2012) in rice. cent of N absorbed by rice was from soil N and hsimu
Total number of tillers varied significantly in altages  is an important source of N in soil. The organiarse
(vegetative, flowering and maturity) on account of of the treatment might have improved the availgbili
treatments. Inorganic plots registered the maximumof micronutrients well by binding and protectingih
number of tillers and productive tillers which was from losses. The bound nutrients will be released f
par with neem cake + panchakavya (Table 1). Inereasassimilation by plants. Beneficial effects of
in plant height and number of tillers was mainheda panchakavya on yield have been reported by Sriethar
N as reported by De Datta (1981) in rice and intmafd ~ al. (2001) in rice, Somasundaram (2003) in maize,
to involvement of certain growth substances likéAIA green gram and sunflower, Kumaravelu and Kadamban
(Sen and Bose, 1959) in rice. Application of organi  (2009) in greengram and Padmaprstaal.(2010) in
combination with inorganic fertilizers or biofeiiers  Gymnema sylvestre. It is also supported by the presence
or micronutrient have recorded the more number ofof low leaf folder incidence in neem cake +
productive tillers in rice as reported by Hattl99%5). panchakavya applied plot and it was higher in ianig
Inorganic treatment and neem cake + panchakavyautrients (30% in initial trail and 22% in confirtian
were again on par in registering maximum panicletrail) (Table 4).

length (Table 2). Panicle length even though cdiedlo  Seed quality attributesiz, seed to husk ratio, seed
partly by genetic character that was influenced byhardness and 100 seed weight of size graded ské&ds (
nutrition as reported by Matsushima, 1980). mm x 19 mm slotted hole sieve) were significantly
The other yield components like, total number of influenced by organic manures. Percentage recayery
spikelets paniclé filled seeds panicle were the seeds upon grading with 1.5 mm x 19 mm slotted hole
highest in neem cake + panchakavya (Table 2)sieve were higher in most of the organic treatments
because of balanced supply of nutrients throughtmut  (Table 4). Higher seed hardness, seed to huskaatlo
growth period and proper physiological partitioning 100 seed weight were maximum in neem cake +
from source to sink. By virtue of the ability toopide panchakavya (Table 4 and 5). In general, seeds
the nutrients in a steady manner, organics woule ha harvested from organic plots recorded higher hagsine
increased the filled seeds as compared to inorganithan inorganic plot (Table 4). This might probably
treatment. The maximum chlorophyll content was due to availability of additional growth promoting
recorded in inorganic treatment (Table 3). substances in the organics in addition to major
Chlorophyll is important nitrogen containing nutrients. Another reason could be that the ready
compound of the green plants (Mishra and Srivastavaavailability would have enabled the plant to absorb
1983). Neem cake + panchakavya also showednore nitrogen resulting in increased succulenceetf
beneficial effect in chlorophyll, which was on paith wall causing reduced hardness in the seeds of
inorganic fertilizers. The seed yield planseed yield inorganic plots. Chandrgirarat al. (1987) reported
plot* and computed seed yield were maximum in that the highest seed hardness in wheat was retorde
inorganic plot (3537 kg hain initial trail and 4352 kg  control treatment (unfertilized plot). Similar etteof

ha' in confirmation trail), which was on par with neem organic on 1000 seed weight was reported by
cake + panchakavya (3500 kg*him initial trail and  Kenchaiah (1997) in rice.

4315 kg h in confirmation trail), GLM + azolla (3380 In any seed production activity, achieving highdleof

kg ha' in initial trail) and GLM + azolla + germination is the prime objective. As per minimum
panchakavya (4213 kg hain confirmation trail)  seed certification standards rice seeds shouldepass
treatments (Table 3). The yield level attained inleast 80 per cent germination. In this study ndiy on
inorganic might be due to the immediate availapitit organically produced seed but also seed produced fr
nutrients to the plants. Quantity of organics wasinorganic treatment registered a germination lefel
calculated on equal nitrogen basis. However, intiga above 80 per cent. However, inorganic seeds hamtl5 a
plot received P and K at a dose of 50 kg each peB per cent lesser germination during initial and
hectare respectively. Organics might not be in aconfirmation trail, respectively than the best aiga
position to make available this much quantity cdriel combination of neem cake + panchakavya (Table 5).
K to the plants. However, some of the organically Better germination of seeds of the neem cake +
treated plots also performed on par with inorganicpanchakavya treatment might be because of increased
treatment due to other bioactive compounds availabl fillness as revealed from seed to husk ratio and 10
in organics.Aapplication of neem cake + panchakavyaseed weight. Biochemical estimations involving
GLM + azolla and GLM + azolla + panchakavya protein content, ATPase activity, alpha-amylaséalto
evoked response to a greater level as that of amicg sugars and dehydrogenase showed the superiority of
fertilizer application. neem cake + panchakavya treatment, which again
Organic matter increased the availability of uniatdé  would have been the reason for higher germination
plant nutrients by enhancing the biochemical amtivi ( Krishnasamy and Seshu, 1990).
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Seed quality, apart from genetic and physical pyrit and Farms, 13(1): 39-40. o
includes viability, health, structural soundnesizes De Datta, S.K. (1981). Principles and practices riog
and vigour, all of which may influence the perfonoa production. John Wiley and Sons, New York, p. 618.

; ; utta, G.C. (1979). Seed quality studies in someonti#mt
of a seed. Seedling vigour measured through dr)P cultivars of rice. M.Sc.(Ag.) Thesis, Tamil Nadu

matter production and vigour index was maximum in Agricultural University, Coimbatore
neem cake + panchakavya (Table 5). This again woulq,h "0 K. (1995). Studies on the combined effecor-

have been the result and effect of higher seedhteig ganic and inorganic nitrogen sources of nutrielease,
protein content and enzyme activity present in this  yield and quality of rice. Ph.D., Thesis, Tamil Nad
treatment. Field emergence is the ultimate meastre Agricultural University, Coimbatore.

seed vigour (Tonkin, 1969).The superior qualitydsee Hodge, J.E. and Hofreiter, B.T. (1962). Determioratof
produced in neem cake + panchakavya conformed with ~ reducing sugars and carbohydrates. I. Analysis and
higher field emergence per cent, dry matter anduwig preparation of sugars. Methods in carbohydrate Sigm _
index in the field emergence test (Table 6). Ttesoa E?éssByl.\leF\j\bo\r/l\(/hll_scflr?éo?nd J.N. Beniller. Academis
for the favourable effect of neem cake + pancha#avy ! : '

. . . ISTA. (1999). International Rules for Seed TestiBged Sci.
might be due to higher 100 seed weight and better &(Techr)lol. Supplement Rules. 27: 25-30. g

biochemical attributes. Kenchaiah, K. (1997). Organic farming studies @eriPh.D.
The biochemical attributes like total sugar, protei Thesis, Tamil Nadu Agricultural University, Coimb.
ATPase and alpha-amylase activity were higher inKittock, P,A. and Law, A.G. (1968). Relationshipsafedling
neem cake + panchakavya (Table 6 and 7). Kenchaiah vigour to respiration and tetrazolium chloride retion
(1997) reported improvement of protein due to neem  of germinating wheat seedsgron. J., 60: 286-288. .
cake application in rice. Increase in protein cohtlue ~ Koyama,  T. (1975). Practice of determining potnti
to panchakavya spray was reported by Somasundaram Nitrogen supplying capacities of paddy soils aru ri
(2003) in maize, green gram and sunflower and yield. J. Sci. Soil Manure, 46: 260-269.

. " Krishnappa, A.M., Gajanana, C.N. and Ananthararay
Sebastian (2005) In_sunflower. Du_t';a (1979) h_ad_lylmp R. (1993). Accent on integrated nutrient management
demonstrated in rice, the positive association of  for sustainable soil fertility Dr. S.V. Govinda Raja
viability and vigour with dehydrogenase activityhel memorial seminar on land, people and environmeht. 1
dehydrogenase activity significantly differed among (March), pp. 19-24.
treatments where in neem cake + panchakavy&rishnasamy, V. and Seshu, D.V. (1990). Alpha a@sgl

registered maximum activity. activity in relation to seed vigour in rice. Proat.
_ Conf. Seed Sci. & Technol., New Delhi. p. 88.
Conclusion Kumaravelu, G. and Kadamban, D. (2009). Panchaganga

- its effect on the growth of the greengram cultiar
It was concluded that there was no much significant  gg1 |nt. 3. Plant Sci. 4(2):409-414.

difference between inorganic and neem cake +mader, P., Fliessbach, A., Dubois, D., Gunst, ligdE P.
panchakavya 3 percent spray treatment. But seed and Niggli, U. (2002). Soil Fertility and Biodivetgiin

quality parameters viz., seed germination, sediddil Organic FarmingScience 296 : 1694—-1697.
and field emergence was significantly maximum in Mary V. G. (2007). Organic production/ organic food
organic treatment than inorganic treatment. In @it Information assess tools, June 2007 from

to above, the neem cake + panchakavya treatment Www.nal.usda.gov/afsic/pubs/ofp/ofp.shtmi

. Matsushima, S. (1980). Rice cultivation for Milliodapan
would not cause any problem to the soil, water @nd Scientific Societies Press, Tokyo, pp. 260-275.

the rice consumer. Because of this property and forMishra, S.N. and Srivastava, H.S. (1983). Role ofganic

sustaining the paddy seed production neem cake and nitrogen in the synthesis and degradation of clployt
panchakavya treatment was the best when compared to  and carotenoids in maize leaves. Biologia planta@6n,

rest of the treatments. Hence, the finding would be  (1): 21-27.

highly useful for organic paddy seed production. Natarajan, K. (2002). Panchakavya — A manual. Otthaia
Press, Mapusa, Goa, India, p. 33.
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