
EFFECT OF ORGANIC MANURES AND BIOFERTILIZERS 
WITH REDUCED DOSES OF NITROGEN ON GROWTH, 

YIELD AND QUALITY OF CHINA ASTER 

THESIS 

dubmi/led lo !lie 

'lJr 'Panfabrao 'lJeslimu.kli J(rislii Vidyape~dli, ?£o(a 
·•· 1/l j) '-· 

in parlial fulj/lmenl of/lie reruiremenls .... ....:._:~. ~''~-
,, , 'I 

for /he 'lJe1ree of , .. . 111 

I (4~.?1 J J • J 

~ ... .,... .:., 1<. <.)\ ..... ." ,~· 
.... , .. ~ ___ ... ~ 

MASTER. Of SCIENCE 

lN 

AGRICUL TUR£ 

(HORTICULTURE) 

By 

Miss. MOGAL SMITA ASHOK 

DEPARTMENT OF HORTICULTURE, 

COLLEGE OF AGRICULTURE, NAG PUR 

DR PANJA8RAO DESHMUKH KRISHI VIDYAPEETH, 

AKOLA (M .S.) 

INDIA 

Enrolment No. 88/994 2005 



DECLARATION OF STUDENT 

I hereby, declare that the experimental work and it's interpretation of the 

thesis entitled "EFFECT OF ORGANIC MANURES AND BIOFERTILIZERS 

WITH REDUCED DOSES OF NITROGEN ON GROWTH, YIELD AND QUALITY 

OF CHINA ASTER" or part thereof has neither been submitted for any other 

Degree or Diploma of any University, nor the data have been derived from any 

thesis or publication of any University or Scientific Organization. The sources of 

materials used and all assistance received during the course of investigation 

have been duly acknowledged . 

Place : Nagpur 

Date : 30·'!;-. 05 

~ 
MISS MOGAL SMITA ASHOK 

Enrolment No. BB I 994 



CERTIFICATE 

This is to certify that the thesis entitled " EFFECT OF ORGANIC MANURES 

AND BIOFERTILIZERS WITH REDUCED DOSES OF NITROGEN ON GROWTH, 

YIELD AND QUALITY OF CHINA ASTER" submitted in partial fulfillment of the 

requirements for the degree of "Master of Science in Agriculture (Horticulture)", of 

Dr. Panjabrao Deshmukh Krishi Vidyapeeth , Akola is a record of bonafide research work 

carried out by Miss. MOGAL SMITA ASHOK under my guidance and supervision. The 

subject of the thesis has been approved by the Student's Advisory Committee. 

(Shri S. D. Khiratkar) 

Chairman , 
Advisory Committee 

Associate Professor of Horticulture, 
College of Agriculture, Nag pur. 

THESIS APPROVED BY THE STUDENT'S ADVISORY COMMITTEE INCLUDING 

EXTERNAL EXAMINER (AFTER VIVA-VOCE) 

Chairman (Prof. S. D. Khiratkar) 

Member (Prof. V. J . Gdliwar) 

Member (Miss. 0. D. Kuchanwar) 

Member (Dr. K. D. Thakur) 

Member (Prof. S. G. Thote) 

External Member 



ACKNOWLEDGEMENT 

Words are insufficient to express the emotions and therefore, my 

acknowledgement are many times more than what I am expressing here. 

I feel immense pleasure for having this opportunity to express my esteem 

and profound sense of gratitude to my honorable Chairman of advisory 

Committee Shri S. D. Khiratkar, Associate professor of Horticulture, for 

suggesting the research problem and for thought provoking discussion, valuable 

and constructive suggestions and criticisms during the research work. 

I am highly indebted to member of Advisory Committee Shri. V. J. 

Golliwar, Associate Professor of Horticulture, Dr. K. D. Thakur, Associate 

Professor of Plant Pathology, Shri S. G. Thote, Associate Professor of Statistics 

and Economics Miss. 0. D. Kuchanwar, Assistant Professor of Agriculture 

Chemistry and Soil Science for their valuable guidance during the course of 

present studies. 

I gratefully record my sense of gratitude to Dr. M. M. Damke, Professor of 

Horticulture and Associate Dean, College of Agriculture, Nagpur for providing me 

the necessary facilities to complete my research work in stipulated time. 

It is my profound privilege to offer sincere thanks to Associate Professor 

of Horticulture Shri R. Z. Shembekar. Assistant Professors of Horticulture 

Mrs. N. K. Chopde and Mrs. S. S. Pillewan for their constant inspiration, advice 

and help rendered during the research work. 

I am very thankful to Shri Y. R. Khobragade, Officer-In-Charge, 

Smt. Khobragade madam (S.R.A.) Maharaj Bag, Shri Gadekar (Agril. Asstt.) 

Shri. Kamal Dahat (Lab Attendant) Shri Abhalyankar, Shri Verma and all the 



staff members in the Department of Horticulture for their kind co-operation during 

research work . 

I also take th is opportunity to express my sincere thanks to my friends 

Mr. Mahesh, Sachin, Aj it, Nakul , Mukesh, Khushal , Manjusha, Ashwin i and 

all my Junior Colleagues for their kind co-operation and encouragement from 

time to time . 

It is the rightful moment to express my warmest and sincere thanks to 

Ashish, Miss. Jesmy, Bhavita , Dhananjay, Pavni , Jaydeep, Kishor, Mauli, 

Milind, Vivek, Shiba, Mukul, Pragati , Jayshree all other friends for giving me 

moral support, help and advice whenever needed. 

Words are insufficient to express my deepest sense of gratitude, love and 

affection to my father Shri Ashok S. Mogal , my mother Smt. Vrushali A. Mogal, 

who have always supported me, never once denying me any facility , providing 

me always with whatever foundation required throughout my educational carrier, 

as without their pains and hard work this success was impossible. They have 

taken a lot of pain to educate me and their constant encouragement to enable to 

accomplish my educational carrier. 

I have no words to express my Cordial reverence to my beloved father-in­

law Late Shri. Rangnath D. Kshirsagar, mother-in-law Smt. Sindhu R. 

Kshirsagar, Smt. Mandakini R. Kshirsagar, brother-in-law Shri. Kailas R. 

Kshirsagar and sister-in-law Smt. Savita K. Kshirsagar, whose blessings are 

always with me and who shouldered the responsibilities of my studies and 

nursed to me to accomplish this elevated standard of education. At the same 

time I am greatful to my husband Mr. Prashant R. Kshirsagar, who has always 

supported me as pillars of strength and inspiration to complete this Herculean 

task. 



No words of gratitude are sufficient to pen down my hearty feelings 

towards my sister Miss. Vijaya A. Mogal brother Rajvardhan , Shantanu, 

Chaitanya and my beloved nephew Pranav who kept me cheerful throughout my 

work . 

I will be failing in my duties without expressing love. affection and deep 

regards to my grandmother Smt. Satyabhama S. Mogal , my uncle Shri. Sharad 

S. Mogal and Smt. Ratnamala S. Mogal for their moral support and inspiration 

to complete this work. 

While traveling on the path of life and education many hands pushed me 

forth , learnt. enlightened by their knowledge and experience, I ever rest thankful 

to all of them. 

I am also thankful to Mr. Umesh Chitriv and Mrs. Vandana Chitriv and 

Kavita , CICE Computers , Nag pur for their timely printing and proficient works of 

my thesis . 

Above all I bow my head before God , almighty whose blessing gave me 

the strength to make th is a successful venture . 

Date ::30 I ::j.-12005 

~<\~ 
Miss. Moga~ta Ashok 

Place : Nagpur 



.. . 

CONTENTS 

CHAPTER PARTICULARS PAGE NO. 

I INTRODUCTION 1 -4 

II REVIEW OF LITERATURE 5-16 

Ill MATERIAL AND METHODS 17-24 

IV EXPERIMENTAL FINDINGS 25-40 

v DISCUSSION 41-48 

VI SUMMARY . ..... 6' 49-51 

.. LITERATURE CITED 52-59 

.. THESIS ABSTRACT 

.. APPENDICES 

.. VITA 



LIST OF TABLES 

TABLE 
TITLE 

PAGE 
NO. NO. 

1. Chemical composition of soil. 18 

2. 
Effect of organ:ic manures and biofertilizers with reduced 

26 
dose's of nitrogen height of plant (em). 

3. 
Effect of organic manures and biofertilizers with reduced 

27 
doSes 0f nitroge'ri ori girth·ot stem Of plant (em). . . 

4. 
Effect of org'anic manures and biofertilizers with reduced 

29 
doses of nitrogen on number of branches per plant. 

5. 
Effect of organic manures and biofertilizers with reduced 

30 
doses of nitrogen on number of leaves per plant. 

6. 
Effect of organic manures and biofertilizers with 

doses of nitrogen on spread of plant (em). 

reduced 
32 

Effect of organic manures and biofertilizers with reduced 
7. doses of nitrogen on fresh weight and dry weight of shoot 33 

and root per plant. 

8. 
Effect of organic manures and biofertilizers with reduced 

doses of nitrogen on days required for first flower initiation. 
35 

9. 
Effect of organic manures and biofertilizers with reduced 

36 
doses of nitrogen oh days r.equired for 50 %flowering. 

Effect of organic manures and biofertilizers with reduced 

10. doses of nitrogen on number of flowers per plant, per plot 37 

and per hectare. 

11 . 
Effect of organic manures and biofertilizers with reduced 

38 
doses of nitrogen on diameter of flower (em). 

Effect of organic manures and biofertilizers with reduced 

12. doses of nitrogen on weight of flower per plant (g), ten 39 

flowers (g), per plot (kg) and per hectare (tonnes). 

Effect of organic manures and biofertilizers with reduced 
40 13. 

doses of nitrogen on vase lite of flower (days). 



LIST OF FIGURES 

FIGURE 
AFTER 

NO. PARTICULARS PAGE 
NO. 

1. Plan of Layout 18 

2. Effect of organic manures and biofertilizers with reduced 
26 

doses of nitrogen height of plant (em). 

3. Effect of organic manures and blofertilizers with reduced 
27 

doses of nitrogen on girth of stem of plant (em). 

4. Effect of organic manures and biofertilizers with reduced 
29 

doses of nitrogen on number of branches per plant. 

5. Effect of organic manures and biofertilizers with reduced 
30 

doses of nitrogen on number of leaves per plant. 

6. Effect of organic manures and biofertilizers with reduced 
32 

doses of nitrogen on spread of plant (em). 

7. Effect of organic manures and biofertilizers with reduced 
doses of nitrogen on fresh weight and dry weight of shoot 33 
and root per plant. 

8. Effect of organic manures and biofertilizers with reduced 
doses of nitrogen on days required for first flower 35 
initiation. 

9. Effect of organic manures and biofertilizers with reduced 
36 

doses of nitrogen on days required :for 5'0 o/o flowering. 

10. Effect of organic manures and biofertilizers with reduced 
doses of nitrogen on number of flowers per plant and per 37 
hectare. 

11 . Effect of organic manures and biofertilizers with reduced 
38 

doses of nitrogen on diameter of flower (em). 

12. Effect of organic manures and biofertilizers with reduced 
doses of nitrogen on weight of flower per plant (g), ten 39. 
flowers (g) and per hectare (tonnes). 

13. Effect of organic manures and biofertilizers with reduced 
40 

doses of nitrogen on vase life of flower (days). 



LIST OF PHOTOGRAPHIC PLATES 

PLATE TITLE AFTER 
NO. PAGE NO. 

1. Experimental plot in pre-bloom stage. 34 

Flowering in treatment T1 (Vermicompost + 
2. 34 

AZotobacter+ PSB + 100% N) 

Branches of plant in treatment T3 (FYM + 
3. 37 

AZotobacter+ PSB + 100% N) 

Diameter of flower as influence by various 
4. 37 

treatments. 



Abstr. 
% 
I 
@ 
Anon 
Azt. 
CD 
Cv. 
em 
DAP 
eta/. 
EC 
Fig. 
FYM 
g 
ha 
i.e. 
kg 
Lit. 
m 
m2 
ml 
MT 
NS 
oc 
PSB 
RDF 
q 
t 
t ha·1 

Temp. 
SE (m) 
Sig. 
N 
p 
K 
Var. 
viz., 

ABBREVIATIONS USED 

Abstract 
per cent 
Per 
at the rate of 
Anonymous 
Azotobacter 
critical difference 
Cultivar 
Centimeter 
days after planting 
et. alii (and other) 
Electrical conductivity 
Figure 
Farm Yard Manure 
gram (s) 
Hectare 
id est (that is) 
Kilogram 
Liter 
Meter 
Square meter 
Milliliter 
metric tonne 
Non significant 
degree Celsius 
Phosphate solubilizing bacteria 
Recommended dose of fertilizer 
Quintals 
Tonnes 
tonne per hectare 
Temperature 
Standard error of mean 
Significant 
Nitrogen 
Phosphorus 
Potashium 
Variety 
namely 



CHAPTER-I 

INTRODUCTION 

Flowers, the crowning glory of Gods creation are an inseparable part of 

human life. They are part of age old tradition and culture of Indian society 

symbolizing purity, peace, passion, love and beauty. Due to their aesthetic, 

economic and social value their demand in the globe is increasing tref!1endously. 

· Floriculture has become .a potential money-spinner for the developing 

countries. IUs multi million dollar trade abroad. Growing flowers commercially is 

a recent trend. FloWers:. h~ve . an increasing demand in local as well as 

international markets. ·('Jow a days, commercial flower growing is an important 

export oriented business fetchin·g very high returns and also earning a lot of 

foreign exchange. . . . .. . 

The total area underfjh;i.~~lt~re in India is 88,067 ha with production of 

5,09,193.60 tonnes of flowers and .India exports floriculture product of 26,971 

thousands US dollars (Singh, 2002). The major flower growing states are 

Tamilnadu, Andhra Pradesh, Karnataka, Maharashtra, West Bengal, Uttar 

Pradesh, Haryana and Delhi. The important flowers grown and having more 

demand are rose, gerbera,_ carnation, .gladiolus, chrysanthemum, marigold, aster, 

orchid etc. India has suc~.e~~~d iq .. ~xporting flowers worth Rs. 252 crores to 

Europe, Japan, Oman, Neth~rlahd, -France and some middle east couqtries 

(Shrivastava, 2000 ) 

The consumption of floriculture products in the world is estimated to be of 

worth$ 40 billion and is growing at an annual rate of 10-15% and is expected to 

touch $ 75 billion .by 2000 A.D. Floriculture trade in the world is estimated to be 

worth 50,000 crores US dollars (Dadlani, 2002) 

Maharashtra is one of the leading state of the country in flower production. 

The area under traditional flowers is estimated to be 6;600 ha with production of 

28,336 tonnes of flowers (Singh, 2002). The flower growing area of Maharashtra 

are Pune, Nasik, Ahmed nagar, Sangli, Kolhapur, Thane, Nag pur and Satara. The 



major flowers grown in these areas are chrysanthemum, gladiolus, gerbera, 

carnation, aster, marigold and jasmine. Majority of flowers are grown in open 

conditions whereas gerbera, rose and carnation are grown under protected 

conditions. In Nagpur district, the area under floriculture during the year 2000-

2001 was 837.65 ha having 2,351 .64 t of flower production (Anon., 2002). 

Among the flower used for domestic market, a~ter (Callistephus chinensis 

(l.) Nees) is to be considered as one of the important commercial flower. It 

(2n=18) belongs to family Asteraceae and is native to China. Its generic name 

Callistephus is derived from two Greek words kallos - beauty and stephanus - a 

crown allowing large colourful flower heads. Aster have been developed from a 

single form of wild species Callistephus chinesis. 

Aster is half hardy annual. Plants are dwarf, medium or tall and erect 

having hispid branches bearing alternate, broadly ovate or triangularly ovate, 

deeply and irregularly rooted leaves. Flowers are solitary and showy. Aster is a 

self pollinated crop (Watts, 1980). Natural crossing takes place to the extent of 

10% (Fleming, 1937). The prominent flower colours are blue, lavander, pink and 

white. 

Aster is grown for its prettiness, elegance, diverse form and varied 

attractive colours. Also it has gained considerable importance in flower trade as 

these flowers are used as loose flowers for garlands, cut flowers for decoration 

and for preparing bouquet. It is also used for bedding and potting purposes. It 

has got very beautiful effect when grown in large masses in beds and are 

valuable for filling gaps in mixed herbaceous borders. Their long shelf life lends 

them beautifully to different floral arrangements for interior decoration. 

The total area under aster cultivation in Maharashtra during 1999-2000 is 

90 ha with production of 900 tonne flowers (Anon. , 2000). 

There are many reasons behind the low acerage and production of aster 

crop in Maharashtra. Among the many constraints in the way of aster production, 

nutrient management is of prime importance. Application of proper nutrients like 

nitrogen gave higher yields in aster, Bose and Das (1965) and Yadav (1983). 
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Therefore, sufficient attention is needed to be given to the amounts, kinds, 

methods and time of fertilizer application. But these things are not being 

practiced by the cultivators due to high prices of chemical fertilizers. Though 

addition of chemical fertilizers guarantees high yield to the farmers, it has some 

adverse effect on physical, chemical and biological properties of soil. The 

addition of these chemical fertilizers is slow poison to the soil which is an 

incoming calamity facing agriculture. Thus .• any step leading to reduction of high 

fertilizer doses is a boon to the farmers. Organic manures improve physical 

properties of soil by increa'slng humus content in the soil and consequently water 

holding capacity of soil increases. It also provides food for soil microorganisms. 

This increases the activities of microbes which in turn helps to convert 

unavailable plant nutrient into available form. Biofertilizers offer an economically 

attractive and ecologically sound means of reducing external inputs and 

improving the quality and quantity of internal sources. They are less expensive, 

ecofriendly, sustainable and do not require non-renewable source of their 

production and improve crop growth and quality of crops by production of plant 

hormones. They increase the sustainability of soil and make it productive. The 

beneficial microbes in the soil which are of great significance to horticultural 

situations are the biological nitrogen fixers, phosphate solubilizers etc. 

Azotobacter are group of free living aerobic, non symbiotic nitrogen fixing 

bacteria which can be a substitute part of inorganic fertilizers. Azotobacter 

inoculation saves addition of nitrogenous fertilizers by 10-20% i.e. it fixes nearly 

2040 kg N ha·1. It produces growth promoting substances like vitamins of B 

group, IAA and gibberelnns. Other asymbiotic nitrogen fixing . bacterias are 

Azotobacter chrococum, Azotobacter vinelandii, Azotobacter paspafi and 

Azotobacter beijerinckii etc. 

Phosphate solubilzing micro-organisms possess ·the ability to convert 

insoluble phosphates in soil into soluble forms by secreting organic acids such as 

acetic acid, formic acid, propionic acid, glycolic acid, fumaric and succinic acid. 

These acids lower the pH and bring out dissolution of bound form of phosphate. 
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The importance of organic farming in commercial horticulture has been 

realised throughout the world. There is an increasing demand for homogeneous 

organic substitutes. This has Jed to intensive research for producing high quality 

flowers by using low-cost substitutes. The quantum of inorganic fertilizer can be 

reduced by exploring the possibilities of using organic material in production of 

china aster. 

The work on use of organic manures and biofertilizers in china aster is 

inadequate, hence the experiment entitled "Effect of organic manures and 

biofertilizers with reduced doses of nitrogen on growth, yield and quality of china 

aster." was carried out with following objectives. 

Objectives : 

1. To find out the· effect of organic manures and bio-fertilizers on growth, yield 

and quality of china aster. 

2. To compare the efficiency of reduced doses of nitrogen manures and bio­

fertilizers on growth, yield and quality of china aster. 

4 



CHAPTER-II 

REVIEW OF LITERATURE 

The present investigation was carried out to study the effect of organic 

manures and biofertil izers with reduced doses of nitrogen on growth, yield and 

quality of china aster. For getting higher returns farmer are using chemical 

fertilizers abundantly. Cost of chemical fertilizers are increasing day by day and 

grower has to pay more cost. Hence use of organic manures and biofertilizers is 

being practiced to reduce the cost of fertilizers to be applied. 

Organic manures are indispensable from the manurial schedule for any 

flower crop production. They contain essential plant nutrients and growth 

promoting agents like enzymes and hormones while no chemical fertilizer can 

supply all together. 

Biofertilizers have been used in India since 1954-55. Though, biofertilizers 

can't replace the chemical fertilizers completely, their application with chemical 

fertilizers can improve soil qual ity. Biofertilizers application with chemical 

fertilizers can produce crop yield equivalent to that obtained by 50 per cent and 

75 per cent dose of chemical fertilizers . Thus biofertilizer is a boon for small and 

marginal farmers who cannot afford costly chemical fertilizers . 

There is immense potential for application of organ ic manures and 

biofertilizers. However, very limited work has been undertaken in floricultural 

crops and literature is seldom available , hence the present review includes the 

research work done on use of biofertilizers and organic manures in flowers as 

well as in vegetable crops. 

2.1 Effect of biofertilizers on growth, yield and quality of Aster and other 

horticultural crops : 

Martinez et a/. (1993) observed that the soil inoculation of Azotobacter 

chrococcum improved the flower quality in terms of diameter and weight of 

flowers in balsam . 
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Wange and Patil (1994) observed that inoculation with Azotobacter 

significantly increased the number of flowers per stalk, bulb yield and number <if 

flower stalks in poiianthus ti.Jberosa cv. single iil pot experiment. 

Wange eta/. (1995) conducted an experiment on tuberose cv. single petal 

and revealed that, for getting increased yield of underground parts and floral 

stalks as well as more monetary returns, the tuberose crop should be inoculated 

with biofertilizers individually or in mixture. 

Gupta (1997) observed that the growth parameters like height, number of 

branches, number of leaves, main stem diameter, leaf area per plant in marigold 

were significantly increased in treatment receiving Azotobacter + PSB. 

Misra (199i) showed that use of Nafed super culture (NSC) containing 

Azotobacter spp. increased significantly the number of florets per spike in 

gladiolus. 

Chandrikapure (1998) conducted an experiment on marigold and 

observed that, the vegetative growth of plants like height, stem diameter, number 

of leaves and branches were maximum under treatments receiving bioinoculants. 

Deshmukh (1998) observed that all the growth parameters showed 

positive effect of Azotobacter and PSB application as compared to other 

treatments in gaillardia. 

Kaloti (1998) reported that plant height, number of branches, number of 

leaves, stem diameter and leaf area per plant in aster were maximum under the 

treatment of Azotobacter and PSB inoculation. 
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Shitare (1999) observed that yield and yield contributing characters like 

number of florets per spike, number of florets per plant, weight of loose flowers 

per plant and floret size were maximum with Azotobacter application in tuberose. 

Parthiban eta/. (2001) observed that treating amaranth with Azotobacter 

resulted in maximum flower yield of 17,136 kg per ha in pink type and 17,132 kg 

per ha in white type flowers during kharif season. 

Mostafa (2002) observed that an experiment on Calendula officinaliscv. 

Muraj and 0 . ecklinis resulted that biofertilizers increased that leaf area and plant 

height of Calendula officina/is and inflorescence diameter of D. ecklin is . 

Shashidhara et at. (2002) conducted an experiment on calendula cv. Red 

orange and investigated that height of plant, number of branches, number of 

improved quality flowers were observed maximum on the plants treated with 

Azotobacter. 

Singh et a/. (2002) concluded that Azotobacter had the most favourable 

effect on plant growth and flower yield was also found highest. 

Prabhat kumar (2003) observed that an application of PSB + VAM proved 

to be most effective in increasing plant height, number of leaves, leaf area, 

number of branches, flower weight, flower diameter, number of flowers and 

flower yield . 

2.2 Effect of organic manures on growth, yield and quality of Aster and 

other horticultural crops : 

lrrulpan et at. (1980) observed that an application of 10 kg FYM per plant 

to Edward rose resulted in optimum rate of flower production with highest yield . 
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Deewan (1982) revealed that an application of 20 kg well rotted cow dung 

after pruning resulted in better growth as well as good flowering in rose. 

Nambisan eta/. (1983) observed that during soil preparation a basal dose 

of FYM or cattle manure at the rate of 20-25 tonnes per ha ensured better growth 

and flowering in tuberose. 

Natarajan and Madhavrao. (1984) observed the higher flower yield with 

the highest esserithill oil content in the flowers receiving FYM at the ratei·s kg 

per plant in jasmine. 

Cheziyari et a/. (1986) conducted a field trial over two years of the 

Chrysanthemum indicum cv. Co. 1 and obtained the highest flower yield in both 

the years (16.85 t and 16.77 t per ha) when FYM applied at 5 kg per m2
. 

Kale et a/. (1987) found that the worm cast when used as manures in 

place of FYM significantly influenc~he flowering in Aster. 

Putrasamedja and Sutapradja (1989) observed that Soil + FYM + bamboo 

compost in various combinations and proportions showed good flower diameter 

(1 0.15-10-56 C":J) in chrysanthemum. 

/ 
lshimura et . a/. (1 990) observed that application of FYM to chilli 

significantly increased the number of fruits as well as weight of fruits having the 

highest yield with increased storage life of fruits by 1 0 days. 

Singh eta/. (1990) conducted trials in 1988-89 on chrysanthemum cv. Flirt 

and observed that basal dressing of FYM at 5 kg per m2 had taken more number 

of days to visible bud, days to complete bud formation and days to complete 

flowering. 
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~ Batra~~ -:~ .~1992) reported that soil nitrogenous activity was increased by 

application of FYMiri frerich bean. · 

~ 
Sooa efa/. '(1992) reported that the high'est yield of pofato (28~0 t/ha) with' 

better tuber quality was obtained by the application of FYM while the loWest yield 

(23.8 t /ha) recorded under control treatment. 

Kulkarni eta/. (1996) in an experiment on growth and yield of China aster 

cv. Osmich plume mixed, obtained more flower yield (11 tl ha) when FYM was 

applied at the rate 15 t ha"1 and vermicompost at 2.5 t ha-1
• 

Lou-yi Long eta/. (1996) investigated an application of FYM@ 50 g/ hole 

increased the petal length, daughter bulb, weight and propagation coefficient in 

tulip. 

Rajamani and Sundaram (1997) reported that application of FYM had 

increased pl<:iht hE~ight, number of flowers, stem length and . total number of 

flowers per plant ih. rose cv. Happiness. 

Yadav and Singh (1997) observed that, an application of FYM at the 

highest rate significantly improved the growth parameters and yield of marigold 

but effect was more prominent at low rate of FYM. 

Beno (1989) reported that the plant height increased when vermicompost 

was used in china aster. 

Jagannath (1998) reported that in organic cultivation of flower crops, 

vermicompost used in mixture with garden soil or sand in pots had good results 

in salvia and aster. 
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Nethra et a/. (1999) reported that plant height, number of branches, 

number of leaves and vase life of china aster were best in the treatment receiving 

vermicompost. 

...; Anonymous (2000) reported an increase irt growth with the application bf 

FYM @ 30 t /ha-1 in safed musali. 

Dutta (2000) observed that chrysanthemum plants grown in compost 

based medium were early in days required for buttoning, days required for first 

flower opening and days for 50% flowering. 

... Anonymous (2001) revealed that application of 20 t FYM ha·1 produced 

significantly the highest length and diameter of roots of safed musali . 

.-. Parthiban et a/. (2001) revealed that application of 20 t FYM per ha in 

Gompherena globos'a, resulted in maximum number of flowers 292.56 (n _pink 

type, and 308.35 in white type during summer. 

Atiyeh et a/. (2.002) revealed that the greatest vegetative growth resulted 

from substitution of metromix 360 with 30 and 40% pig manure and 

vermicompost in marigold . 

Barreto et a/. (2002) observed that the flower quality with respect to head 

and disc diameter, number of ray florets, stalk length, stalk diameter, vase life 

and flower yield were superior from the plants in pot receiving vermicompost in 

gerbera cv. Sangria. 

Haripriya et a/. (2002) observed that application of FYM as organic 

amendment showe·d better growth and yield as compared to leaf mould and 

press mud in marigold. 
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Haripriya and Shekaran (2002) revealed that the application of FYM 

showed the better growth in terms of height of plants and number of laterals as 

well as number of .le~ves in marigold .· 

Hlidalgo .and ; H~rken (2002) obse!Ved that chrysanthemum plants gro~n ih 

mixture of 50% veimicompost obtained gre·ater number of flowers per plant than 

plants grown in other substrate. 

Singh et a/. (2002) observed that application of FYM as organic source of 

nutrient at the rate of 4 kg/m2 had most progressive effect on the plant height and 

flowers yield in rose. 

/ Paturde et a/. (2002) found that yield was significantly increased with the 

application of organic manures like vermicompost @ 5 t ha"1 in safed musali. 

Ram et ai. '(2003) found that 10 t FYM ha·1 gave highest plant height (107 

em) and more number of leaves per plant (2656) in rose. 

2.3 Effect of nitrogen alone : 

Bose and Das (1966) conducted fertilizer experiment with nitrogen, 

phosphorus and potassium on aster and suggested that, nitrogen deficiency 

affected the vegetative growth in respect of number of branches, number of 

leaves and dry matter weight and caused stunted growth. 

Maheshwar (1977) reported that increased levels of nitrogen upto 

180 kg/ha when applied to aster var. Vicks branching purple, had favourable and 

significant effect on all the vegetative growth parameters studied i.e. plant height, 

number of branches and number of leaves. 
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Cerneva and Pandev (1984) studied the effect of predominance of 

micronutrient ions in· nutrient solution on growth of aster and found that, 

predominance of nitrogen produced more vegetative growth. 

Ramchandra (1985) conducted an experiment on china aster cv. Ostrich 

plume and observed that, plant height, branches, number of leaves and leaf area 

were maximum in the treatment receiving 120 kg Nl ha. 

Vijaykuniar eta/. (1988) obsei'Ved {hat higher leaf area and leaf area index 

in the treatments supplied with 240. kg Nl ha in china aster cv. Ostrich plume 

mixed. 

Mantur (1989) observed that in aster cv_. Ostrich plume mixed, all the 

growth components were influenced by nitrogen application. 

Sigedar eta/. (1991) reported that application of 100 kg Nih a to Calendula 

officina/is had shown better effect on number of leaves, height and spread of 

plant and number of branches per plant. 

Kozik (1992) recorded marked increase in number and length of lateral 

shoots due to riitrc)geii (0.08- 0.64 gml dm2
) in aster cv. Alabaster. 

Kozik (1993) ~itudied the critical content and limiting levels of nitrogen fo-r 

cv. Alabaster in porfr'ial arid dbser\ied that, nitrogen is essential for growth of 

aster. 

Dhua (1999) reported that nitrogen deficiency produced stunted growth in 

aster. 
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Mili (2000) conducted an experiment on calendula and observed that, 

height of plant, number of leaves, number of branches and leaf area per plant 

were maximum in application of 100 kg N I ha. 

Jamkhande (2001) conducted an experiment on aster cv. Local and 

revealed that application of 150 kg N I ha in combination with 100 kg P20 5 / ha 

attributed superior results in respect of plant height, number of leaves per plant, 

number of branches per plant and spread of plant. 

Jayabalakrishnan and Sekar (2002) reported that plant height at final 

harvest, number of branches per plant and number of leaves per plant were 

maximum in application of 200 kg N I ha along with 300 ppm GA spray in aster. 

2.5 Effect of Inorganic fertilizers on growth, yield and flower quality of 

Aster and other horticultural crops : 

Gilly (1977) reported that deficiency of nitrogen shortened the vase life of 

Chrysanthemum mdrifolium .. 

Arulmozhiyan (1988) observed the effect of nitrogen and phosphorus on 

marigold cv. MDU- 1 and concluded that the application of nitrogen 120 kg ha-1 

increased plant height, number of laterals, number of flowers, size of flower and 

yield of flowers per plant whereas 90 kg P20 5 ha-1 increased the growth, number 

of flowers and yield of flowers. 

Terril eta/. (1989) observed that the higher level of nitrogen decreased the 

keeping quality of cut flowers of chrysanthemum. 

Abdul Khader (1990) reported that the application of 200 kg each of N, P 

and K ha-1 produced the highest yield of flowers in chrysanthemum cv.Co-1 ,Co-2. 
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Lodhi et a/. ( 1991) noticed the longest vase life of chrysanthemum with the 

application of 60 g N and 50 g P per sq. meter. 

Patil eta/. (1992) observed that the application of 300 kg N, 200 kg P20 5 

and 200 kg K20 per ha gave maximum flower yield in chrysanthemum cv. Zipri. 

Damke et a/. (1997) recorded maximum vase life of cut blooms of 

chrysanthemum under lowest nitrogen level (10 g per sq. meter) and highest 

phosphorus level (40 g per sq. meter). 

Bose eta/. (1999) observed that phosphorus played an important roie in 

initiation and development of flowers while its deficiency reduced the growth and 

yield of flowers. Potassiu'm was also found essential for proper growtfi and 

flowering of chrysanthemum while marginal browning and reduction of leaf size 

showed its deficiency. 

Shitare (1999) conducted an experiment on tuberose and observed 

maximum vase life of tuberose cut flowers with the application of all the three 

levels of nitrogen (200, 150 and 100 kg N/ ha) in combination with Azotobacter 

and Azospirillum as compared to those under control. 

Milli (2000) reported that vase life of calendula increased with increase in 

nitrogen levels upto 100 kg N I ha, the maximum vase life being observed in 

flowers supplied with 1 do kg N/ ha. 

Jamkhahde (2001) conducted an experiment on aster cv. Local and 

observed that application of 150 kg, N and 100 kg P20s I ha recorded maximum 

vase life of flowers. 
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2.6 Effect of biofertilizers with combination of inorganic fertilizers on 

growth, yield and quality of Aster and other crops : 

Dange (1986) revealed that the treatment of seed innoculation with mixed 

culture of Azotobacte-r arid Pseudomonas coupled with 30 kg N ha-1 significantly 

influenced the plant height, number of leaves, number of internodes, root 

development, length of green pod, yield per plot of okra. 

Baig and Madalgiri (1989) studied the effect of Azotobacter inoculation by 

root dipping at the time of transplanting and soil application combined with 50 kg 

N I ha in tomato and obtained enhanced yield level as much as that of 75 kg N 

I ha alone resulting in saving nearly 30% of nitrogen. 

Kulkarni (1990) observed that application of 75 kg N ha-1 along with 

Azotobacter and Azospirillum helped in increasing the flower yield of aster. 

Gupta (1997) conducted an experiment on marigold and observed that 

higher yield was ·o&tilined from treatment where soil as well as seedlings were 

treated with Azotob_ader + PSB culture in combination with 75% nitrogen. 

Chandrika~t.ir'e (199B) repartee that, the response of flower parameters 

and yield of flowers I ha were highest under -the treatment Azotobacter + PSB + 

75 N % in marigold. 

Kaloti (1998) obtained the highest yield of aster from the plants supplied 

with Azotobacter+ PSB and 75% N. 

Deshmukh (1998) reported that maximum yield of seed and flowers lha 

were obtained from treatments including Azotobacter + PSB in combination with 

75% N in gaillardia. 

Shitare (1999) conducted an experiment on tuberose and revealed that 

yield and yield contributing charaCters like number of florets I spike, number of 
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florets I plant, weigh(of loose floWers l plant ahd floret size were maximum with 
the application of 150 kg N/ ha along with Azotobacter + Azospirillum. 

Gajbhiye eta/. (2003) conducted an experiment on effect of biofertilizers in 

tomato and revealed that phosphobacteria along with inorganic fertilizers 

increased the growth and yield of tomato. 

2.7 Effect of biofertilizers with combination of organic manures on 

J~rowth, yield and quality of flowers in Aster and other horticultural 

crops: 

Sharma and Bhalla (1995) noted that integration of biofertilizers 

Azospirillum + PSB with compost 10 t ha-1 produced more green fruit yield 

(48.18 q ha-1
) as ·compared to biofertilizers alone (36.83 q ha-1) in okra crop. 

./"" Nirrmila et a/: (2000) revealed that combined application of Azospirillum + 

PSB and FYM was fouiiCI to have earliness, closer sex ratio, increased fruit size, 

number of fruits and yield of tender fruits in cucumber. 

2.8 Effect of combination of organic, . inorganic and biofertilizers an 

growth, yield and quality of Aster and other horticultural crops : 

VPrabhu et a/. (2002 a) reported that the application of FYM and 

biofertilizers along with reduced dose of inorganic fertilizers was found to 

increase the yield and yield attributes in okra cv. Parbhani Kranti. increase in 

yield by 9.39% was noticed in Azospirillum + PSB treated plots on an average 

over control. The results indicated that maximum yield was obtained from the 

plots receiving full RDF and 2/3 RDF. It also increased vegetative growth and 

chlorophyll content. · 

V · Prabhu et al. (2002 b) studied the effect of integrated nutrient 

management on growth and yield of coriander and the results revealed ·that the 

application of FYM + Azospirillum + PSB + 25% RDF was found best for increase 

in fresh and dry weight of plant, height of plant, shoot to root ratio and yield per 

plot. 
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CHAPTER - Ill 

MATERIAL AND METHODS 

The experiment Was carried out to study the "Effect of organic manu~es 

and biofertilizers with reduced doses of nitrogen on growth, yield and quality 6f 

china aster", during rabi se·ason, 2004 at College Garden of Horticulture section, 

College of Agriculture , Nagpur. 

3.1 Basic Resource Information : 

3.1.1 Experimental Site : 

An experiment was conduced at College Garden of Horticulture section, 

College of Agriculture, Nagpur. The field was fairly leveled and having gentle 

slope. 

3.1.2 Climate: 

Nagpur is situated at 21°10' North latitude and 79°19' East latitude at the 

elevation of 321 .26 m above mean sea level and lies under subtropical zone. 
' ' ' 

Nagpur is characterised by hot and dry summer and fairly cold winter. This area 

shows wide diurnal -fluctuations in temperature. The maximum and minimum 

temperatures ranged from 25°C to 41.5°C and 9.8°C to 23.4°C respectively. The 

relative humidity varied from 14 to 75 per cent during the crop growth period. The 

meteorological data recorded during the period from September 2004 to March 

2005 at observatory of Agricultural College Farm, Nagpur is presented in 

Appendix A. 

3.1.3 Soil: 

The land used under the experimental layout was fairly uniform with gentle 

slope. The soil was medium black with uniform in texture, colour and having good 

drainage. The experimental plot was developed into fine tilth by ploughing and 

harrowing.The soil of the experimental plot was analysed for knowing its 
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nutritional status prior to conduct the experiment and the details so obtained from 

soil testing laboratory are given as below. 

Table 1 : Chemical composition of soil : 

Sr. 
Particulars 

No. 

1. pH 

2. Electric Conductivity 

3. Organic Carbon 

4. Available Nitrogen 

5. Available Phosphorus 

6. Available Potash 

3.2 Experimental Details : 

3.2.1 Design of experiment : 

Content 

7.1 

0.35 dsm· 

0.56% 

430.7 kg ha· 

15.35 kg ha· 

162.3 Kg ha· 

Analytical method used 

Blackman's electrode pH 

method (Jackson, 1967). 

Electric conductivity meter 

Walkey and Blacks rapid 

titration method (Piper, 1966). 

Modified kje ldahl method 

(Piper, 1966) . 

Olsen's method (Jackson, 

1967). 

Flame photometer (Jackson, 

1967). 

The experiment was laid out in Randomized Block Design with 10 

treatments and 3 replications. The details of the experiment are as under. 

1. Name of the crop Aster 

2. Botanical name 

3. Variety 

4. Year of experiment 

5. Experiment Design 

6. Layout 

7. Treatments 

8. Repl ications 

9. Plot size 

Cal/istephus chinensis 

Local 

2004-2005 

Randomized Block Design 

Flat bed 

10 

3 

Gross plot : 3m x 1.5 m 

Net plot : 2.4 m x 0.9 m 
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Fig. 1 : Plan of Layout 
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10. Gross field size 

11. Spacing 

12. Date of sowing seed 

13. Date of transplanting 

14. Season 

15. Number of plants per plot 

16. Number of plots 

17. Recommended fertilizer dose: 

1 B. Fertilizers applied at the 

time of transplanting 

19. Top dressing 

3.2.2 Treatment Details : 

35.5 m x 8.5 m 

30 em x 30 em. 

28/08/2004 

06/10/2004 

Rabi2004 

60 

30 

150: 50: 50 NPK kg ha"1 

Half dose of N and full P and K 

HalfN 

Abbreviation Treatments 

Ti Recomnierided Fertilizer dose 

(150:50:50 Kg NPK ha·1 + 20 t ha"1 FYM) 

T2 FYM 20 t ha·1 +Azotobacter 3 kg ha·1 + PSB 3 Kg ha·1 

T3 FYM 20 t ha"1 +Azotobacter 3 kg ha·1 + PSB 3 Kg ha·1 + 100% N 

. T4 FYM 20 t ha·1 +Azotobacter 3 kg ha·1 + PSB 3 Kg ha·1 + 75% N 

Ts FYM 20 t ha"1 +Azotobacter 3 kg ha·1 + PSB 3 Kg ha"1 +50% N 

Ts Vermicompost 5 t ha-1+ Azotobacter 3 kg ha"1 + PSB 3 Kg ha·1 

T1 Vermicompost 5 t ha"1+ Azotobacter 3 kg ha·1 + PSB 3 Kg ha·1 + 

100% N 

T8 Vermicompost 5 t ha·1 +Azotobacter 3 kg ha·1 + PSB 3 Kg ha"1 + 

75%N 

T9 Vermicompost 5 t ha"1 +Azotobacter 3 kg ha"1 + PSB 3 Kg ha·1 + 

50%N 

T1o Control 
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3.2.3 Preparatory tillage : 

The plot was ploughed, harrowed and clods were crushed until the soil 

was in well pulverized coMition ahd fairly leveled. The experimental field was 

laid out as per plan of layout. Well decoiilposed "FYM and verimcompost were 

incorporated in soil ·at the rate of 20 metric tonnes and 5 metric tonnes per 

hectare respectively to the concern treatments plot and mixed in the soil. 

3.2.4 Raising of seedlings : 

Aster seeds of the cv. Local was made available from Maharaj Baug. 

Horticulture section, College of Agriculture, Nagpur. The seeds were sown on 

28.8.04 on well prepared raised beds. 

3.2.5 Soil application of bioinoculants : 

For the treatments of soil application of Azotobacter and PSB, the culture 

of bioinoculants was spread in the concerned treatment plot @ 3 kg/ha by mixing 

in moist soil ari"a was covered with soil before transplanting. 

3.2.6 Transplanti'ng of seedlings : 

Transplanting was carried out on 6.10.04 in the plot already laid out as per 

plan. Uniform and healthy seedlings were selected for transplanting. 

3.3 Details of cultural operations : 

Operation . Details 

I. Preparatory tillage 

II. 

a. Ploughing 

b. Harrowing 

Manuring 

One 

Two 

Recommended Dose 150 Kg N; 50 Kg P20s 

50 kg K20 ha-1 FYM and verimcompost at 

fti"e raie of 20 t ha-1 and 5t ha-1 respectively 

before application of inorganic fertilizers. 
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Ill 

IV 

v 

VI 

Irrigation 

Weeding 

Spraying 

Harvesting of flowers 

Treatment levels of N : Full dose (100%) i.e. 

150 kg N ha·1, 75% N i.e. 112.50 kg N ha"\ 

50% N i.e. 75 kg N ha"1 

At the time of transplanting half dose of 

nitrogen was given from each level as per 

the treatments along with full dose of P20 5 

and K20 and remaining half dose of nitrogen 

was applied at 30 days after transplanting~ 

At an interval of 8-10 days. 

Four 

Two sprayings of 0.02% monocrotophos 35 

EC. 

At an interval of 6-8 day. 

3.4 Details of various observations : 

3.4.1 Growth observations : 

1. Height of plant (em): 

Plant height was measured from 151h·day after transplanting upto 90th day 

of growth period at 15 days interval by using meter scale. 

2. Girth of stein (em) : 

The stem of plant wa·s measured at 3 em above ground level at every 15 

days interval by using vernier caliper. 

3. Number of branches per plant : 

All the branches arising from main stem were recorded at a periodical 

interval of 15 days starting from 45 days after transplanting. 
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4. Number of leavEis per-plari't: 

The numoe-r cif leaves per plant were recorded from 15 days Of 
transplanting onwards at 15 days interval during the growth period. 

5. Spread of plant (em) : 

The spread of the observational plant in all was measured in both the 

directions East-West and North-South at all growth stages with the help of meter 

scale and the average values were calculated and recorded in centimeter. 

6. Fresh weight of shoots and roots per plant (g) : 

The fresh weight of the shoots and roots of each plant were recorded 

separately in grams. 

7. Dry weight of shOotS and roots per plant (g) : 

After recording the fresh Weight of shoots and roots these plant parts were 

kept in the hot air oveh for drying till the attainment of constant weight and then 

dry weight of shoots aiid roots was noted separately in grams. 

3.4.2 Flowering attributes : 

1. Days required for 1"1 flower initiation : 

The first flower bud appearance of each plant was noted soon after the 

minute flower bud was visible to the open eyes after planting. To record the first 

flower bud appearance, plants were observed critically and after its emergence 

the flower buds were tagged. Days taken for first flower bud appearance were 

calculated from transplanting date to flower bud appearance date. 

2. Days required for SOo/. flowering : 

Dates and number of flowers haNested dn these dates were recorded and 

from this data, number of days req~:~ired 'tor 50o/o flowering was worked out. 
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3. Number of flowers per plant : 

Flowers harvested from observational plants were counted and the 

average number of flowers per plant was worked out. 

4. Diameter of flower (em) : 

The diameter of five fully opened flowers from the various treatments was 

recorded randomly and average was calculated. 

s. Weight offiovvi:fr per·plimt (g): 

Fresh flowers picked from tlie observational plants at each harvest was 

weighea in grams i!ind aggregate weight of flowers obtained from different 

pickings were calculated and values were averaged. 

6. Weight of 10 flowers (g): 

Weight of ten flowers harvested from net plot treatmentwise was recorded 

in grams. 

7. Yield of flowers per hectare (t): 

Treatmentwise total yield obtained from net plot was multiplied with 

hectare factor and thus the yield of flowers in tonnes per hectare was calculated. 

8. Vase life rn days : 

Just opened cut flowers of uniform stem length (20 em) were harvested at 

morning hours trom' ·~ach treatr'ne~t plot and kept in measuring cylinders 

containing distilled water for recording vase life. The end of vase life was 

confirmed when flowers start fading or dropping down and accordingly vase life 

in days was recorded. 
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3.5 statistic~i analysis : 

The data was subjected to statistical analysis as per Gomez and Gomez· 

(1984). The appr'opri'ate standard error of mean S.E. (m) and the critical 

difference (CD) were calculated at 5% level of probability. The data have been 

depicted by suitable graphs and figures at appropriate places. 

3.6 Economics of flower production : 

The economics of flower production was calculated by obtaining the 

prevailing market rates of Aster flowers produced. Accordingly values of flowers 

produced treatmentwise were estimated and converted into hectare basis. 

Simultaneously the treatmentwise cost of cultivation was calculated on hectare 

basis. Net return per hectare under such treatment was calculated by deducting 

the cost incurred froni the gros·s income of a treatment. B : C ratio was calculated 

at Net return : Cost incurred i:e: 

. · · N,et monetary returns 
Cost benefit ·ratio =· "-~~"~~-·--"--~-""-----"---'-----­

Total cost of cultivation 
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CHAPTER -IV 

EXPERiMENTAL FINDINGS 

The present investigation was carried out to study the "Effect of organic 

manures and biofertilizers with reduced doses of nitrogen on growth, yield and 

quality of china aster'' at College Garden of Horticulture section, College of 

Agriculture, Nagpur during rabi season of 2004. The data collected on various 

aspects during the investigation are presented in this chapter under appropriate 

headings. 

4.1 Effect of organic manures and biofertilizers with reduced doses of 

nitrogen on vi!getative growth of china aster : 

4.1.1 Height of planf(cm): 

Height of plant was recorded at 15, 30, 45, 60, 75, 90 days after 

transplanting and data presented in table 2 and illustrated in fig. 2. 

The data in respect of height of plant showed significant difference at all 

stages of observations. At 15 days after transplanting significantly maximum 

height of plant (8.51 em) was recorded in the treatment T7 and was found at par 

with treatment T1 (8.46 em) and T3 (8.40 em) closely followed by treatment T4. 

The treatments T4 (7.98 em), Ta (7.78 em) and T5 (7.57 em) were at par with 

each other. However, minimum height of plant was noted in control (5.38 em) 

treatment. 

At 30 days after transplanting iliai<imum height (22.97 em) of plant Was 

recorded in ·the treatm'ent T3, which' was significantly superior over all other' 

treatments. Treatments Ti (20.97 em) and T1 (20.20 em) were at par with each 

other. The minimum height (11.37 em) was recorded in treatment T1o (control). 
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Table 2 : Effect of organic manures and biofertilizers with reduced doses of 

nitrogen on height of plant (em). 

Height of the plant (em) 

Treatments Days after transplanting 

15 30 45 60 75 90 

T, FYM + RDF 100% 8.46 20.20 28.88 40.53 45.81 47.73 

Tz FYM + Azt + PSB 7.03 13.88 20.18 28.45 29.58 30.85 

T3 FYM + Azt + PSB + 100% N 8.40 22.97 32.72 43.92 52.26 58.72 

T. FYM + Azt+ PSB + 75% N 7.98 19.21 27.15 39.92 43.73 46.90 

Ts FYM + Azt + PSB + 50% N 7.57 15.98 24.15 34.28 35.20 37.18 

Te Vermicompost + Azt + PSB 6.87 13.46 19.02 26.25 28.26 30.54 

Tr 
Vermicompost + Azt + PSB 

8.51 20.97 29.99 40.86 48.65 50.70 
+ 100% N 

Ta 
Vermicompost + Azt + PSB 

7.78 18.68 26.09 39.14 41 .37 43.36 
+ 75% N 

Tg 
Vermicompost + Azt + PSB 

7.27 15.37 23.57 32.19 34.19 36.20 
+50% N 

T,o Control 5.38 11 .37 16.27 22.78 25.01 27.55 

'F' Test Sig. Sig. Sig. Sig. Sig. Sig. 

S.E. (m) ± 0.17 0.27 0.21 0.26 0.45 0.40 

C.D. at5% 0.51 0.81 0.65 0.78 1.35 1.21 

At 45 days after transplanting maximum height (32.72 em) was recorded 

in TJ. Which was followed by treatment T7 (29.99 em). The minimum height 

(16.27 em) was recorded in control treatment. 

The maximum height (43.92 em) was recorded in the treatment. T3 at 60 

days after transplanting which was found significantly superior over all other 

treatments. Treatment T7 (40.86 em) and T1 (40.53 em) were at par with each 

other. However, the minimum height (22.78 em) was noted in treatment T1o 

(control). 

At 75 days after transplanting maximum height (52.26 em) was recorded 

in T3 which was significantly superior over all other treatments. Treatment T1 
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Fig. 2 : Effect of organic manures and biofertilizers with reduced doses of 
nitrogen on height of plant (em). 
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(48.65 em) was found next in order. However, the minimum height (25.01 em) 

was noted in treatment Tto (control). 

At 90 days after transplanting the maximum height (58.72 em) of plant was 

noted in treatment t3 which was si~j'hificantly Superior over all other treatments 

followed by treatment T1 (50.20 em). Whereas treatment T, (47.73 em) and t4 
(46.90 em) were found al par witli each other. The minimum height (27.55 ern) 

was recorded in freafment Tto (control). 

4.1.2 Girth of Stem (em): 

The data in respect of radial growth measure at 151
h day interval after 

transplanting is presented in table 3 and graphically illustrated in fig. 3. 

Table 3 : Effect of organic manures and biofertilizers with reduced doses of 

nitrogen on girth of stem of Aster at different growth stages (em). 

Girth of stem of plant (em) 

Treatments Days after transplanting 

15 30 45 60 75 90 

T, FYM + RDF 100% 0.56 0.70 1.02 1.25 1.40 1.59 

T2 FYM + Azt + PSB 0.43 0.58 0.86 0.92 1.04 1.21 ,. . ; .. 
T. FYM + Azt + PSB + 100% N 0.61 0.78 1.15 1.38 1.60 1.74 

r. FYM +Azt+ PSB + 75% N 0.54 0.68 0.98 1.21 1.28 1.50 

Ts FYM + Azt + PSB + 50% N 0.49 0.62 0.91 1.07 1.17 1.31 

Ts Vermicompost + Azt + PSB 0.41 0.52 0.80 0.89 1.00 1.16 

T1 
Vermicompost + Azt + PSB 

0.58 0.73 1.10 1.31 1.48 1.61 
+ 100% N 

Ta 
Vermicompost + Azt + PSB 

0.51 0.64 0.94 1.15 1.21 1.37 
+75% N 

To 
Vermicompost + Azt + PSB 

0.46 0.52 0.90 0.98 1.09 1.29 
+50% N 

T,o Control 0.29 0.46 0.59 0.68 0.78 0.89 

'F' Test Sig. Sig. Sig. Sig. Sig. Sig. 

S.E. (m)± 0.021 0.035 0.037 0.047 0.476 0.373 

C.D. at5% 0.065 0.107 0.113 0.139 0.140 0.109 
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Fig. 3 : Effect of organic manures and biofertilizers with reduced 
doses of nitrogen on girth of stem of plant (em). 
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Different treatments of organic manures and biofertilizers with reduced 

doses of nitrogen had significantly promoted the girth of stem of plant at 15th, 

30th, 45th, 60th and goth day of crop growth. It is revealed from the data presented 

in table 3 that at 15 days after transplanting showed the maximum girth of stem 

in the treatment T3 (0.61 em) which was found significantly superior over all other 

treatments except treatment T7 (0.58 em), T1 (0.56) and T4 (0.54). The minimum 

girth of stem was recorded in treatment Tto (0.2g em). 

At 30 days after transplanting, maximum girth of stem was recorded in 

treatment T3 (0.78 em). Treatments T1 (0.73 em), T1 (0.70 em) and T4 (0.68 em) 

were found at par with T3. However, the minimum girth of stem (0.46 em) was 

recorded in T1o· 

At 45 days after transplanting the maximum girth of stem was recorded ih 

treatment T3 (1 .15 em) whicn was significantly superior over all other treatments 

except T7. Treatments t 7 (1 .10 em), T1 (1.02 em) and T4 (0.98 em) were found at 

par with each other. The minimum girth of stem (0.59 em) was recorded in 

control. 

At 60 days after transplanting the maximum girth of stem was measured in 

the treatment T3 (1 .38 em) followed by treatments T7 (1.31 em), T1 (1.25 em) and 

were found at par with each other. Whereas treatments T4, Ta and T5 were at par 

with each other. The minimum girth of stem (0.68 em) was recorded in treatment 

T10 (control). 

A similar trend was noticed in radial growth of Aster stem at 75th and goth 

day of crop growth after transplanting of Aster seedlings. 

4.1.3 Number of branche·s per plarit : 

The data in respect of number of branches per plant influenced by various 

treatments at 45, 60, 75 and go days after transplanting are presented in table 4 

and illustrated in fig. 4. 
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Table 4 : Effect of organic manures and biofertilizers with reduced doses of 

nitrogen on number of branches per planl 

Number of branches 

Treatment Days after transplanting 

45 60 75 90 

T, FYM + ROF 100% 11.56 16.57 21 .55 22.17 

T2 FYM + Azt + PSB 6.3'1 15.00 16.57 19.65 

T3 FYM + Azt + PSB + 100% N 16.42 24.03 27.80 26.45 

T. FYM + Azt + PSB + 75% N 10.32 17.35 20.57 21 .16 

Ts FYM + Azt + PSB + 50% N 9.55 16.45 19.37 20.35 

Ts Vermicompost + Azt + PSB 7.85 14.64 17.64 18.70 

T1 
Vermicompost + Azt + PSB 

13.27 22.53 25.76 26.10 
+ 100% N 

Ta 
Vermicompost + Azt + PSB 

9.89 16.93 20.21 20.96 
+75%N 

T. 
Vermicompost + Azt + PSB 

9.27 16.16 19.11 20.02 
+50%N 

T,o Control 5.59 9.07 12.67 13.25 

'F' Test Sig. Slg. Sig. Sig. 

S.E. (m)± 0.234 0.469 0.240 0.295 

C.O. at5% 0.703 1.407 0.714 0.688 

It is revealed from data that at 45th day after transplanting the treatment t3 
recorded maximum number of branches per plant (16.42) which was significantly 

superior over rest of the treatments closely followed by treatment T1 (13.27), T1 

(11.58) and T4 (10.32) were at par with each other. The minimum number 

branches per plant were noticed in T1o (5.59). 

The maximum number of branches per plant were recorded in the 

treatment T 3 (24.03) at 60 days after transplanting which was significantly 

superior over all other treatments and found closely followed by treatment T 1 

(22.53). Treatments T1 (18.50) and T4 (17.35) were at par with each other. The 

minimum number of branches were noticed in T1o (9.07). A similar trend was 

observed at 75th to goth day of crop growth. 
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In general application of FYM, Azotobacter, PSB and 100% nitrogen (T 3) 

produced the highest number of branches as compared to other treatments 

closely followed by T7, T , and T4. 

4.1.4 Number of leaves per plant : 

Data presented in table 5 indicates the observations recorded for number 

of leaves per plant at 15, 30, 45 , 60 , 75, 90 days after transplanting and 

illustrated in fig. 5. 

Table 5 : Effect of organic manures and bioferilizers with reduced doses of 

nitrogen on number of leaves per plant. 

Number of leaves per plant 

Treatment Days after transplanting 

15 30 45 60 75 90 

T, FYM + RDF 1 00% 13.50 25.78 38.51 58.89 83.45 85.29 

T2 FYM + Azt + PSB 10.97 22.98 35.82 55.78 79.99 80.78 

T3 FYM + Azt + PSB + 100% N 15.17 27.75 39.91 60.90 89.11 92.15 

T, FYM + Azt + PSB + 75% N 13.39 25.54 38.63 58.51 82 .78 83.67 

Ts FYM + Azt + PSB + 50% N 11 .85 23.88 36.74 56.83 80.76 82.32 

T. Vermicompost + Azt + PSB 10.61 22.53 35.37 55.21 79.53 80.22 

T1 
Vermicompost + Azt + PSB 

+ 100% N 
14.50 26.85 40.45 59.11 85.85 87.50 

T. 
Vermicompost + Azt + PSB 

13.00 25.26 38 .21 58.10 82.04 83.02 
+ 75% N 

Tg 
Vermicompost + Azt + PSB 

11.47 23.50 36.39 56.41 80.27 81 .93 
+50% N 

T,o Control 9.00 16.45 21 .15 41.40 45.60 47 .70 

'F' Test Sig. Sig . Sig. Sig . Sig. Sig. 

S.E. (m) ± 0.30 0.31 0.41 0.80 0.59 0.69 

C. D. at 5% 0.89 0.90 1.25 2.38 1.76 2.06 
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At 15 days after transplanting, significantly highest number of leaves per 

plant were recorded in the treatment T3 (15.17) which was found at par with T7 

(14.50). Treatments T1 (13.50), T4 (13.39) and T8 (13.00) were found at par with 

each other. Lowest number of leaves (9.00) were recorded in T10 (control). 

The maximum number of leaves at 30 days after transplanting were 

recorded in the treatment T3 (27.75) which was found significantly superior over 

other treatments except T7 (26.85). Treatments T1 (25.78), T 4 (25.54) and T8 

(25.26) were found at par with each other. The minimum number of leaves 

(16.45) per plant were recorded in T1o. 

A similar trend was observed at 45th, 601h, 75th and goth day crop growth. 

4.1.5 Spre·ad of plant (em): 

The data in respect of spread of plant was measured at 15, 30, 45, 60, 75 

and 90 days after transplanting and data is presented in table 6 and illustrated ih 

fig. 6. 

Data obtained from observations recorded at 15 days after transplanting 

showed maximum spread of plant in treatment T3 (18.57 em) which was 

significantly superior over other treatments except T1 (18.08 em), T1 (17.82 em), 

· T4 (17.38 em) and T8 (17.02 em): The minimum spread of plant was recorded in 

treatment T1o (12.00 em). 

At 30 days atter transplanting, maximum spread of plant was recorded in 

treatment T 3 (23.09 em) closely followed by treatments T 1 (22.18 em) and 

T1 (21.76 em) found at par with each other. Treatments T1, T1, T4, Ta, T5 were 

found at par with each other. Lawest spread of plant was recorded in control 

(16.78 em). 

At 45 days after transplanting , the maximum spread of plant was recorded 

in T3 (28.17 em) which was found significantly superior over other treatment 

except T7 (27.36 em) and T1·(26.91 em). Treatments T1 (26.91 em), T4 (26.21 

em) and T8 (26.02 em) were at par with each other. The minimum spread of plant 

(17.79) was recorded in T1o (control). 
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Table 6 : Effect of organic manures and biofertilizers with reduced doses of 

nitrogen on spread of plant (em). 

Spread of plant (em) 

Treatment Days after transplanting 

15 30 45 60 75 90 

T, FYM + RDF 1 00% 17.82 21 .76 26.91 32.40 34.39 36.84 

T2 FYM + Azt .f PSB 15.81 19.86 24.93 28.17 30.53 32.26 
-. 

T3 FYM + Azt + PSB + 100% N 18.57 23.09 28.17 34.81 36.34 38.47 

T4 FYM + Azt + PSB + 75% N 17.38 21.05 26.21 32.02 34.01 36.11 

Ts FYM + Azt + PSB + 50% N 16.63 20.52 25.60 30.18 32.43 34.54 

Ta Vermicompost + Azt + PSB 15.45 19.51 24.61 27.94 28.20 30.47 

T1 
Vermicompost + Azt + PSB 

18.08 22.18 27.36 33.69 35.02 37.09 
+ 100% N 

Ta 
Vermicompost + Azt + PSB 

17.02 20.96 26.02 31 .91 33.99 36.07 
+75%N 

Tg 
Vermicompost + Azt + PSB 

16.08 20.11 25.18 29.86 31 .81 33.02 
+50%N 

T,o Control 12.00 16.78 17.79 23.74 25.75 28.76 

'F' Test Sig. Sig. Sig. Sig. Sig. Sig. 

S.E. (m)± 0.59 0.65 0.45 0.41 0.99 0.17 

C.D. at5% 1.76 1.96 1.33 1.22 2.98 0.50 
.. ' . - ~· ' . 

Significantly maximum spread of plant was recorded in the treatmeni T3 

(34.81 em) followed by T7 (33.69 em) at 60 days after transplanting. However, 

these treatments were at par with each other. The minimum spread of plant was 

recorded in control (23.74 em). 

At 75 days after transplanting, the maximum spread of plant was recorded 

in T3 (36.34 em) which was significantly superior over other treatment except T1 

(35.02 em), T1 (34.39 em), T4 (34.01 em) and Ta (33.99 em). Treatments Ts, T2 

and T9 were at par with each other. The minimum spread of plant was recorded 

in control (25.75 em). 
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Fig. 6 : Effect of organic manures and biofertilizers with reduced 
doses of nitrogen on spread of plant (em). 
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At 90 days after transplanting spread of plant was recorded maximum in 

treatment T3 (38.47 cni) which was significantly superior over all other 

treatments. It was closely followed by treatment T7 (37.09 em). Treatments T1, T4 

and Ta were found at par with each other. The minimum spread of plant (28.76 

em) was measured in T1o. 

4.1.6 Fresh weight and dry weight of shoot and root per plant (g) : 

The data regarding fresh weight and dry weight of shoot and root per plant 

as influenced by different treatments was noted and presented in table 7 and 

graphically illustrated in fig . 7. 

Table 7 : Effect of organic manures and bioferilizers with reduced doses of 

nitrogen on fresh weight and dry weight of shoot and root I plant. 

Fresh weight of Dry weight of 

ireatmert'ts sh·oot and root shoot and root 

per plant (g) per plant (g) 

T, FYM + RDF 100% 214.35 79.32 

T2 FYM + Att + PSB 198.45 56.97 

T3 FYM + Azt + PSB + 100% N 294.D7 87.45 

T4 FYM + Azt + PSB + 75% N 268.50 73.81 

Ts FYM + Azt + PSB + 50% N 232.42 66.17 

Ts Vermicompost + Azt + PSB 181 .07 52.42 

Tr Vermicompost + Azt + PSB 289.85 84.36 

+ 100% N 

Ta Vermicompost + Azt + PSB 250.35 70.15 

+75% N 

Te Vermicompost + Azt + PSB 219.64 60.17 

+50% N 

T,o Control 133.51 43.15 

'F' Test Sig. Sig . 

S.E. (m) ± 2.22 1.12 

C. D. at 5% 6.59 3.33 
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The data revealed the significant differences among the treatments in 

respect of fresh weight and dry weight of shoot and root per plant. The maximum 

fresh weight (294.67 g) was found in treatment T3. Which was significantly 

superior over all other treatments except treatment T 1 and closely followed by 

treatment T1. However, the minimum fresh weight and dry weight of shoot and 

root per plant (133.51 g) and (43.15 g) respectively was noted in control 

treatment (T10) . 

In general it was noticed that application of FYM, Aztobacter, PSB and 

100% nitrogen arid vermicompost, Azotobacter, PSB and 100% nitrogen 

significantly increased fresh and dry weight of plant closely followed by 

application of FYM and recommended dose of fertilizer. 

4.2 Effect of organic manures and biofertilizers with reduced doses of 

nitrogen on yield and quality of china aster. 

4.2.1 Days required for first flower initiation : 

The data regarding the number of days required for first flower initiation 

from transplanting as influenced by different treatments of organic manures and 

biofertilizers with reduced doses of nitrogen were recorded and presented in 

table 8 and graphically illustrated in fig. B. 

The data revealed the significant differences among the treatments in 

respect of number of days required for first floWer initiation. The early initiation of 

flowers was observed in control (47.70) followed by T2 (51.75). The treatment Ts 

(54.25), T9 (55.85) and T5 (56.65) were found at par with each other. However 

maximum days (60.85) were recorded in treatment T3. 
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Plate No. 1 : Experimental plot in pre-bloom stage 

Plate No. 2 : Flowering in treatment T7 

(Vermicompost +Azotobacter+ PSB + 100% N) 



Table 8 : Effect of organic manures and biofertilizers with reduced doses of 

nitrogen on days required for first flower initiation. 

Treatments 
Days required for first 

flower initiation 

T, FYM + RDF 100% 60.35 
.. .... 

T2 FYM + Ait + PSB 51.75 

T3 FYM + Azt + PSB + 100% N 60.85 

T4 FYM + Azt + PSB + 75% N 58.94 

Ts FYM + Azt + PSB + 50% N 56.65 

Ts Vermicompost + Azt + PSB 54.25 

T1 Vermicompost + Azt + PSB + 100% N 59.92 

Te Vermicompost + Azt + PSB + 75% N 58.65 

Ta Vermicompost + Azt + PSB + 50% N 55.85 

T,o Control 47.70 

'F' Test Sig. 

S.E. (m) ± 1.06 

C.D. at 5% 3.164 

4.2.2 Days required for 50% flowering : 

The data in respect of days required for 50% flowering as influenced by 

the different treatments were recorded and presented in table 9 and graphically 

Illustrated in fig . 9. 

The data revealed that, the number of days required for 50% flowering in 

different treatments were statistically significant. The minimum days required for 

50% flowering were recorded in the treatment T1 (70.50 days) followed by T3 

(70.85 days). However treatments T3 (70.85 days), T, (71.00 days) and T 8 (71 .65 

days) were at par with each other. 
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Table 9 : Effect cif organic manures and bi"Ofertilizers with reduced doses of 

nitrogen on days required for 50% flowering. 

Treatments 
Days required for 50% 

flowering 

T, FYM + RDF 100% 71 .00 

T2 FYM + Azt + PSB 78.15 

T3 FYM + Azt + PSB + 100% N 70.85 

T4 FYM + Azt + PSB + 75% N 71 .95 

Ts FYM + Azt + PSB + 50% N 76.85 

Ts Vermicompost + Azt + PSB 77.85 

T1 Vermicompost + Azt + PSB + 100% N 70.50 

Te Vermicompost + Azt + PSB + 75% N 71.65 

Tg Vermicompost + Azt + PSB + 50% N 75.40 

T,o Control 84.12 

'F' Test Sig . 

S.E.(m)± 0.336 

C.D. at5% 0.997 

The maximum days required for 50% flowering were recorded in control 

(84.12 days) treatment which was significantly inferior over rest of the treatments. 

4.2.3 Number cif flowers per plant, per plot and per hectare : 

The data regarding yield of flowers in respect of number of flowers per 

plant, per plot and per hectare as influenced by various treatments of organic 

manures and biofertilizers with reduced doses of nitrogen were recorded and 

presented in table 10 and graphically illustrated in fig. 10. 
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Table 10 : Effect of organic manures and biofertilizers with reduced doses 

of nitrogen on number of flowers per plant, per plot and per 

hectare. 

No. of flowers No. of flowers No. of flowers 
Treatments per plant per plot per ha. (lakh) 

T, FYM + RDF 100% 36.50 915.00 38.61 

T2 FYM + Azt + PSB 25.70 642.50 27.11 

T3 FYM + Azt + PSB + 100% N 37.95 948.75 40.03 

T4 FYM + Azt + PSB + 75% N 35.85 896.25 37.82 

Ts -.FYM + Azt + PSB + 50% N 27.20 680.00 28.69 

Ta Vermicompost + Azt + PSB 26.45 661 .25 27.90 

T1 
Vermicompost + Azt + PSB 

39.80 995.00 41 .98 
+ 100% N 

Ta 
Vermicomposl + Azt + PSB 

36.72 918.00 38.73 
+75% N . . 

Ts 
Vermicompost + Azt + PSB 

28.10 702.50 29.64 
+50%N 

T,o Control 19.20 480.00 20.25 

'F' Test Sig. Sig. Sig. 

S.E. (m)± 0.283 16.01 0.307 

C.D. at5% 0.842 47.56 0.913 

The treatment T7 produced highest number of flowers (39.80 per plant, 

995.00 per plot and 41.98 lakh per hectare) which was significantly superior over 

all other treatments. Treatment T7 was closely followed by treatment T3 (37.95 

per plant, 948.75 per plot, 40.03 lakh per hectare). The lowest number of flowers 

were obtaine·d from the control (19.20 per plant, 480.00 per plot, 20.25 lakh per 

hectare). 

The yield of flower chronologically increased under the treatments 

T,o, T2, Ts, Ts, Tg, T4, T,, Ta, T3 and T1 . 

4.2.4 Diameter of flower (em) : 

Diameter of flower is one of the important aspect for judging its quality. 

Diameter of each flower was recorded at the time of harvesting and presented in 

table 11 and graphically illustrated in fig . 11 . 
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Fig. 10 : Effect of organic manures and biofertilizers with reduced 
doses of nitrogen on number of flowers per plant. 
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Plate No. 3 : Branching in treatment T, 
(FYM +Azotobacter+ PSB + 100% N) 

T. 

__j 

Plate No. 4 : Diameter of flowers as influenced by 
various treatments. 



Table 11 : Effect' of organic manures and biofertilizers with reduced doses 

of nitrogen on diameter of flower (em). 

Treatments 
Diameter of flowers 

(em) 

T1 FYM + RDF 100% 7.15 

T2 FYM + Azt + PSB 5.98 

T3 FYM + Azt + PSB + 100% N 7.27 

T4 FYM + Azt + PSB + 75% N 7.10 

Ts FYM + Azt + PSB + 50% N 6.80 

Ts Vermicompost + Azt + PSB 5.81 

T1 Vermicompost + Azt + PSB + 100% N 7.45 

Ta Vermicompost + Azt + PSB + 75% N 7.02 

Ts Vermicompost + Azt + PSB + 50% N 6.75 

T1o Control 3.47 

'F' Test Sig. 

S.E. (m)± 0.165 

C.D. at5% 0.491 

The data presented in table showed significant differences among the 

various treatments in respect of diameter of flowers. 

The maximum diameter of flower was found in treatment T7 (7.45 em) 

which was significantly superior over other treatment except T3 (7.27 em), T1 

(7.15 em), T4 (7.10 em) and Ta (7.02 em). Treatments Ts (6.80 em) and Ts (6.75 

em) were also found at par with each other. The minimum diameter of flower was 

noticed in control (3.47 em). 

4.2.5 Weight of flowers per plant (g), ten flowers (g), per plot (kg) and per 

hectare (tonnes) : 

The data in respect of weight of flower per plant (g), ten flowers (g), per 

plot (kg) and per hectare (t) were re·corded under different treatments and 

presented in table f2 and graphically illustrated in fig . 12. 
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Table 12 : Effect of organic manures a'nd biofertilizers with reduced dos·es 

of nitrogen on weight of flower per plant (g), ten flowers (g), per 

plot (kg) and per hectare (t). 
Weight of Weight of Weight of Weight 

Treatments 
flowers ten flowers of 

per plant flowers per plot flowers 

(g) (g) (kg) per ha (t) 

T, FYM + RDF 100% 91 .75 16.06 2.29 9.67 

T, FYM + Azt + PSB 44.64 8.37 1.11 4 .70 

T. FYM + Azt + PSB + 100% N 97.05 16.80 2.42 10.23 

T. FYM + Azt + PSB + 75% N 90.60 15.85 2.26 9.55 

Ts FYM + Azt + PSB + 50% N 85.25 9.05 2.13 8.99 

Ts Vermicompost + _Azt +. PSB 60.66 8.82 1.51 6.39 

Tr 
Vermicompost + Azt + PSB 

105.10 
18.40 

2.62 11 .08 
+ 100% N ... 

Ta 
Vermicompost + Azt + PSB 

95.22 
16.40 

2.38 10.04 
+75%N .. . 

Te 
Vermicompcist + 'Azt:. PSB 

87.52 
+50%N 

10.60 
2.18 9.23 

T,o Control 36.65 6.23 0.91 3.85 

'F' Test Sig. Sig. Sig. Sig. 

S.E. (m)± 0.221 0.361 0.250 0.188 

C.D.at5% 0.657 1.073 0.741 0.558 

From the data, it was revealed that, there were significant differences 

among the treatments in respect of flower weight. 

The highest weight of flowers per plant (1 05.10 g), weight of ten flowers 

(18.40 g), weight of flowers per plot (2.62 kg) and weight of flowers per hectare 

(11 .08 t) were obtained under the treatment T 7 which was significantly superior 

over all other treatments. It was closely followed by treatment T3 (97.05 g), ten 

flowers (16.80 g), per plot (2.42 kg) and per hectare (10.23 tonnes). However, 

the lowest weight of-flowers per plant(36.55 gj, ten flowers (6.23 g) per plot (0.9'1 

kg) and per hectare (3.85loiines) were recorded urider control. 

The weight of flower chronologically increased under the treatments T10, 

T2, Ts, Ts, Ts, T4, T1, Ta, T3 and Tr. 
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4.2.6 Vase life studies : 

The data in respect of vase life of cut flowers in days as influenced by the 

different treatments was recorded and presented in table 13 and graphically 

illustrated in fig. 13. 

Table 13 : Effect of organic manures and biofertilizers with reduced doses 

of nitrogen on vase life of flower. 

Treatments Vase life (days) 

T1 FYM + RDF 100% 10.90 

T2 FYM + Azt + PSB 8.40 

T3 FYM + Azt + PSB + 100% N 11.85 

T4 FYM + Azt + PSB + 75% N 11.05 

Ts FYM + Azt + PSB + 50% N 8.60 

Ts Vermicompost + Azt + PSB 7.90 

T1 Vermicompost + Azt + PSB + 100% N 11 .95 

Ts Vermicompost + Azt + PSB + 75% N 11 .22 

Ts Vermicompost + Azt + PSB + 50% N 9.10 

T1o Control 6.45 

'F' Test Sig. .-

S.E. (m) ± 0.15 

C.D. at5% 0.44 

The data exhibit the significant differences in respect of vase life as 

affected by various treatments of organic manures, biofertilizers and nitrogen 

doses. 

The maximum vase life of cut flower was obseryed in the flower harvested 

from the treatment T 1 (11.95 days) which was found significantly superior over 

other treatments except T3 (11.85 days). Treatments Te (11.22 days), T4 (11 .05 

days), T1 (1 0.90 days) were also found at par with each other. However, vase life 

was found minimum in the flowers harvested from control (6.45 days). 

40 



14 

12 

10 -., ,., 
"' ~ 
~ 8 • ., 
3: 
0 
;: 

0 
~ 6 
., 
"' "' > 

4 

2 

0 

Fig. 13 : Effect of organic manures and biofertilizers with 
reduced doses of nitrogen on vase life of flowers (days) 

T1 T2 T3 T4 T5 T6 T7 TB T9 

Treatments 

!;! Vase life of flowers (days) 

T10 



CHAPTER-V 

DISCUSSION 

The present investigation entitled "Effect of organic manures and 

biofertilizers with reduced doses of nitrogen on growth, yield and quality of china 

aster'', was carried out during rabi season of 2004-2005. The result presented in 

previous chapter as influenced by different treatments are discussed in this 

chapter. 

5.1 Effect of organic manures and biofertilizers with reduced doses of 

nitrogen on vegetative growth of china aster : 

It is evident from the data presented in chapter IV, different treatments of 

organic manures, biofertilizers and inorganic fertilizers influenced the vegetative 

growth viz, height of plant, spread of plant, girth of stem, number of branches, 

number of leaves and fresh and dry weight of shoots and roots of aster plants. 

It was observed that in each growth phases as the plant advanced in age 

from 30th to goth days after planting, significantly highest values were recorded. in 

all growth attributing characters. 

5.1.1 Height of plant (em): 

At every 15 days interval from 30th to 90th days during the crop growth 

maximum plant height was noticed in treatment T3 (FYM +Azotobacter+ PSB + 

100% N) closely followed by treatment T1 (Vermicompost +Azotobacter + PSB + 

100% N) which were significantly superior over other treatments. However the 

minimum plant height wa·s recorded in treatment T10 (control). At all stages of 

growth there was progressive iri·crease in height of plant. 

5.1.2 Girth of stem (em): 

The periodical data in respect of girth of stem (em) is presented in 

Table 3 and revealed that, the maximum girth of stem was recorded in treatment 
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T3 (1.74 em), which was closely followed by treatments T7 (1 ~61 em). The 

minimum (0.89 em) girth of stem was recorded in T10 (control). 

5.1.3 Number of branches per plant : 

The data in respect of number of branches per plant was recorded at 45, 

60, 75 and 90 days after transpla·nting and the data is presented inl:able 4. 

Maximum number of branches per plant (28.45) were noticed in treatmemt 

T3 (FYM + Azotobacter + PSB + 100% N) closely followed by treatment T7 

(26.10), while the minimum number of branches was observed in T 10 (control). 

5.1.4 Number of leaves per plant : 

The data in respect of number of leaves per plant were recorded at 15, 30, 

60, 75 and 90 days after transplanting and the data is presented in theTable 5. 

The maximum number of leaves were observed in treatment T3 (92.15). 

Whereas the minimum (47.70) number of leaves were noticed in control treatment 

(T1Q). 

5.1.5 Spread of plant (em): 

Maximum spread of plant was recorded in treatment T 3 (38.47 em) 

(FYM + Azotobacter + i=YM + 100% N), which was significantly superior over rest 

of the treatmenls. It .Was cl6'sely foiliiwea oy T7 (37.09) . The minimum spread Of 

plant was observed in treatment Tto (28.76 em). As the crop advanced in age from 

30th to goth days a similar trend in respect of spread of plant was observed with 

successive increased from 30th to goth days of crop growth. 

5.1.6 Fresh and dry weight of shoots and roots of the plant : 

From the data it revealed, that the treatment T3 had the highest 

fresh weight (294.67 g) and dry weight (87.45 g) of plant, which was found 

significantly superior over other treatments. However, the lowest fresh and dry 

weight (133.51 g and 43.15 g) was observed in treatment Tto (control). 
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In general, it can be conCluded that an application of FYM + Azotobacter + 

PSB + 100% N was found most effective or beneficial in accelerating the 

vegetative growth of china aster at all phases of crop growth. 

It is well known that FYM is very good and rich source of nutrients and 

availability of nutrients from FYM might be enhanced due to activities of 

Azotobacter and PSB. Azotobacter is having an ability to produce growth 

promoting substance such as auxins, cytokinins, gibberillins etc. It also plays 

significant role in fixation of elemental nitrogen. This might be proved helpful in 

improving the vegetative growth of the plant. 

These results were proved with th·e findings of various research workers : 

Very few reports are available re'garding the aster therefore results on other 

horticultural crops have b'een meritiohed below. 

Gupta (1997) observed maximum height, number of leaves, number of 

branches girth of stem in marigold in treatment receiving Azotobacter + PSB + 

100% N. 

Similar results were also obtained by Kaloti (1998) in aster Deshmukh 

(1998) in gaillardia, Chandrikapure (1998) in marigold. 

Prabhat Kumar (2003) observed that an application of PSB + VAM proved 

to be most effective in increasing the plant height, number of leaves, number of 

branches, flower weight, flower diameter, flower yield of china aster. Nambisan 

eta/. (1983) reported that application of FYM at the rate of 20-25 tonnes per ha 

ensured better growth and flowering in tuberose. 

Batra eta/. (1992) reported that soil nitrogenous activity was increased by 

application of FYM ih frencn bean. Netra et al. (1999) reported that maximum 

vegetative growth was obtained in china aster in the treatment receiving 

vermicompost. 

Prabhu eta/. (2002) reported maximum shoot weight per plant in coriander, 

might be due to the production of some growth substance by Azotobacter and 

Azospirillum beside its main function of nitro~en fixation. The application of PSB 

might have resulted in increased uptake of nutrients by plant root. 
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Vegetative growth influenced by the treatment of organic manures, 

biofertilizers and inorganic fertilizers : 

Addition of Azotobacter and PSB with in organic fertilizers resulted in more 

N accumulation in soil, which results into more plant height. PSB posses an ability 

to bring insoluble phosphate in soil into soluble form by secreting organic acid , 

such as formic, aceti"c propionic, lactic, glycolic, fumaric and succinic acid. These 

acids, helps to maintained the soil pH and tiring the dissolution of bound forms o( 

phosphate (Gupta, 1991). 

5.2 Effect of organic manures, biofertilizers and inorganic fertilizers on 

flowering: 

5.2.1 Days required for first flower initiation : 

The minimum days required (47.70) for emergence of flower bud in 

treatment T10 (control), where organic manures, biofertilizers and nitrogen were 

not applied which was followed by T2 (51 .75). 

The late initiation of flowers was observed under the treatment T3 (60.85) 

followed by T1 (60.35) and T7 (59.92) 

The earlier flowering may be due to less availability of nitrogen which 

caused stunted gri:iwtti of plant resulting into earlh:ir flower initiation. 

The late floWering in the treatment with higher levels of nitrogen may be 

due to continuos vegetative growth of plant for a longer period utilizing the 

carbohydrates stored in plant organ (Ingle eta/. 1993). Application of Azotobacter 

cause, fixation of atmospheric nitrogen which is supplied to plant to promote the 

excess vegetative growth. Ingle eta/. (1993) reported that minimum days were 

required for flower bud initiation under the lowest level of nitrogen and flowering 

was delayed with increasing doses of nitrogen in chryanthemum. 

5.2.2 Days required for 50% flowering : 

The data in respect of days required for 50% flowering was recorded and 

presented inlable 9. 
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The minimum days requirei:l for 50% fiowefirig were recorded in treatment 

T1 (70.50 days) (Vermicompost +Azotobacter+ PSB + 100% N) followed by T3 

(70.85 days). The maximum days required for 50% flowering was noticed in 

control treatment (84.12 days). 

Regarding the days required for 50% flowering increase in the level of 

nitrogen along with Azotobacter and PSB and well balanced nutrients content of 

vermicompost helped to induce maximum flowering within a certain period after its 

initiation. And this effect may be due to beneficial action of Azotobacter and PSB, 

which helped to increase the availability of nitrogen and phosphorus to the plants 

for inducing flowering. Bose et a/. (1965) stated that, deficiencies of N and P 

caused delay in formation of flower bud from 121 to 146 days after transplanting 

in aster. 

Gupta (1997) reported the re·sults in close conformity with the results of 

present study. He stated, flowering was induced due to application of 100% N with 

bioinoculants in African marigold. Kaloti (1998) reported similar results in aster 

and he stated that, the minimum days required for 50% flowering in the treatment 

of inoculation of Azotobacter+ PSB + 100% N application. 

Dutta (2000) observed that chysanthemum plants grown in compost media 

required less number of days for 50% flowering . 

5.3 Effect of organic manures, biofertilizers and inorganic fertilizers on 

flower quality : 

5.3.1 Diameter of flowers : 

From the data, maximum flower diameter (7.45 em) was recorded in T1 

(Vermicompost + Azotobacter + PSB + 100% N) treatment which was closely 

followed by treatment T3 (7.27 em). The minimum diameter (3.47 em) of flower 

was measured in T10 (control). 

The maximum diameter may be due to the proper nutrient proportion. 

Vermicompost is rich in available nutrient like P20s, Ca, Mg, Fe, B, Zn and Mo 

which promote production of quality flowers. Azotobacter and PSB mobilize P and 

make it available to plants, phosphorus has ·an important role in respiration, cell 
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division, photosynthesis and sugar starch transformation in plants which 

produced quality flowers. 

These findings lead support to the findings of Mostafa (2002) in 

D. ecklinis, Barreto et a/. (2002) in gerbera, Prabhat (2003) in china aster and 

Shitare (1999) reported maximum floret size with Azotobacter application in 

tuberose. 

The flower diameter increased significantly due to increased levels 0f 

nutrients as reported by Ingle eta/. (1993) by chrysanthemum. 

5.3.2 Vase life of flowers : 

From the data it is observed that the vase life of cut flowers was 

significantly more in the flowers harvested from the treatment T7 (11 .95 days) 

which was closely followed by T 3 (11 .85 days). The lowest vase life of cut flowers 

was recorded in the flowers harvested from the control (6.45days). 

The longetivity of vase life mostly depends upon the carbohydrates 

reserves in stem, the accumulation of dry matter and respirable substrate, which 

promotes respiration and extend longevity. 

The results obtained in present investigation and discussed above are in 

confirmation with findings of Bose and Das (1966) reported that deficiency of 

nitrogen reduces vase life of aster cv. Heart of France. Nethra et a/. (199.9) 

reported that vase life of china aster was best in the treatment receivih'g 

vermicompost Barreto et a/. (2002) observed that the flower quality with respect 

to head and disc diameter, number of ray florets, stalk length, stalk diameter, vase 

life and flower yield were superior from the plant in pot receiving vermicompost in 

gerbera cv. Sangria. 

5.4 Effect of organic manures, bioferilizers and inorganic fertilizers on 

yield of flowers : 

In the present study, he flower yield regarding number of flowers per plant, 

per plot, per hectare, weight of flowers per plant, weight of ten flowers, weight of 

flower per hectare were significantly affected by different treatments. 
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5.4.1 Number of flowers per plant, per plot and per hectare : 

It was investigated from the data that the plants treated with vermicompost 

+Azotobacter+ PSB + 100% N (T1) produced the highest number of flowers per 

plant (39.80) per plot (995.0) and per hectare (41.98 lakh) and it was found 

significantly superior over rest of the treatments. The lowest number of flowers 

were obtained from the control (19.20 per plant, 480.0 per plot and 20.25 lakh per 

hectare). 

5.4.2 Weight of t'lo\Nei's per plarit (g) : 

It was observed from the dafa that, the highest weight of flowers per plant 

was obtained in T1 treatment (105.10 g). However, the lowest weight of flowers 

were obtained from the control {36.55 g). 

5.4.3 Weight of ten flowers (g) : 

The maximum weight of ten flowers was observed in T7 (18.40 g) and the 

minimum was recorded in T10 (6.23 g). 

5.4.4 Weight of flowers per plot (g) and per hectare (tonnes) : 

Significantly maximum weight of flowers per plot and per hectare were 

recorded in treatment T7 (2.62 kg per plot and 11 .08 tonnes per hectare) and the 

lowest weight cif fiowers Were recorded in treatment T1o (0.91 kg per plot and 3.85 

tonnes per hectare). 

The increase in flower yield may be due to application of vermicompost 

along with bioinoculants like Azotobacter and PSB and also due to the increased 

availability of essential elements at critical growth stages. 

Vermicompost which is as such rich in available nutrients, further improving 

the status of the soil by providing the medium for the soil and for the activation 

and establishment of beneficial microbes, which in turn provide growth 

substances and other essential nutrients, Kale et a/. (1987). As reported by 

Kulkarni et a/. (1996) due to the activities of earthworms there would be mixing of 

top soil, formation of soil aggregates, improvement of drainage, porosity and 
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aeration. The establishment of plants wa·s fouria to be go"od ih veriiiiculture plofs 

which ultimately resulted in increased flower yield . These findings were supported 

by Nethra eta/. (1999) who recorded the ihcrease in flower yield in china aster 

with vermicompost application. 

Similar results were obtained by Wange and Patil (1994) in tuberose, 

Parthiban et at. (2001) in globe amaranth, Chandrikapure (1999) in marigold and 

Prabhat et at. (2003) in aster. 

5.5 Influence of organic manures and biofertilizers with reduced doses of 

nitrogen on net return and benefit : cost ratio : 

The data presented in Appendix - B. T 7 (Vermicompost + Azotobacter + 

PSB + 100% nitrogen of the recommended dose) found more economically 

feasible to the farrne·rs over other treiatmehfs, closely followed by treatment fa 
(Vermicompost + Azotobacter + PSB + 75% nitrogen of the recommended dose). 

Aster plot applied with verniicompost, Azotobacter, PSB and 100% nitrog'en had 

obtained maximum net return Rs. 1,70,801 per hectare and benefit cost ratio 3.36 

followed by the plot applied with vermicompost, Azotobacter, PSB and 75% 

nitrogen (Rs. 1,50,864 net return with 3.02 B : C ratio). 

The main reason behind the increase in net return and benefit cost ratio in 

T 7 and T 8 treatment is higher yield obtained by the optimum and 75% reduction of 

recommended dose of nitrogen along with vermicompost, Azotobacter and PSB. 
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CHAPTER-VI 

SUMMARY 

An experimen! entitled "Effect of organic manures and biofertilizers with 

reduced doses of nitrogen on growth, yield and quality of china aster" was 

conducted during rabi season of 2004-2005 at College Garden, College of 

Agriculture, Nagpur. The experiment was laid out in Randomized Block Design 

replicated three times with ten treatments. The objectives were 1) To find out the 

effect of organic manures and biofertilizers on growth, yield and quality of china 

aster and 2) To compare the efficiency of reduced doses of nitrogen, manures 

and biofertilizers on growth, yield and quality of china aster. 

The analysis of variance revealed highly significant differences among the 

· different treatment in almost major characters. The result obtained in the present 

investigation in respect of growth, quality and yield contributing character and 

yield of flowers of china aster as influenced by different treatment summarised 

below. 

1. As regard the height of plants, the treatment effect were found statistically 

significant throughout the growth period . At final observation (90 DAP), the 

maximum plant height (58.72 .em) was recorded in plants which received 

FYM 20 t + Azt + PSB + 100% N (T3) and it was followed by vermicompost + 

5 t + Azt + PSB + 100% N T7 where as the minimum plant height (27.55 em) 

was recorded in treatment T10 (control). 

2. Regarding the girth of stem, number of branches, number of leaves, spread 

of plant and fresh and dry weight of shoots and roots of plant, treatment 

effect were found statistically significant. Plant receiving FYM 20 t + Azt + 

PSB + 100% N (T3) (1 .74 em, 28.45 , 92.15, 38.47 em, 294.67 g and 87.45 g 

respectively) had promoted higher vegetative growth while the minimum 

values was noted in treatment T10 (control) (0.89 em, 13.25, 81 .93, 28.76 em, 

133.51 g and 43.15 g respectively) . 
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3. An early flower bud emergence (47.70 day) was observed in control (T10) 

while maximum 50% flowering was obtained in treatment T7 (Vermicompost 

+ 5 t + Azt + PSB + 100% N) followed by T3 (FYM + 20 t + Azt + PSB + 

100% N). 

4. Diameter of fully op'ened floWers was increased with an application of 

vermicompost 5 t + Azt + PSB + 100% N (T7) and minimum diameter was 

recorded in control <T1a). 

5. The yield of flowers was maximum in treatment receiving vermicompost 

5 t + Azt + PSB + 100% N (T 7 ). The number of flowers per plant, per plot, per 

hectare, weight of flowers per plant, weight of ten flowers, weight of flowers 

per plot and per hectare were maximum in treatment (T7) (39.80, 995.00, 

41 .98, 105.10 g, 18.40 g, 2.62 kg and 11 .08 t respectively) . The minimum 

yield was obtained from control (T10) treatment. 

6. The maximum vase life (11.95 days) was observed in the plants supplied 

with vermicompost 5 t + Azt + PSB + 100% N (T7), where as minimum (6.45 

days) in control (T,0) . 

7. In respect of benefit cost ratio the treatment vermicompost 5 t + Azt + PSB + 

100% N (T7) acquired higher B : C ratio (3.36) followed by (Ts) (3.02) 

vermicompost 5 t + Azt + PSB + 75% N. 

CONCLUSION : 

From the present investigation, it can be concluded that the application of 

Azotobacter (3 kg ha"1) phosphate solubilizing bacteria (3 kg ha"1) vermicompost 

(5 t ha"1
) with 100% nitrogenous fertilizer, full dose of phosphorus and potassium 

(150 : 50 : 50 kg NPK ha"1
) in combination are advantageous rather than their 

use alone or without inorganic fertilizer or only inorganic fertilizer. 

The treatment received vermicompost 5 t +Azotobacter+ PSB + 100% N 

was favourable for producing higher yield and quality of flowers of china aster 

var. local, with higher benefit : cost ratio (3.36). 
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The observations are based on the results of experiment conducted for 

only one season and therefore these results are suggestive and not conclusive. 

The findings obtained in present investigation need confirmation . 
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ABSTRACT 

Investigation entitled "Effect of organic manures and biofertilizers with 

reduced doses of nitrogen and growth, yield and quality of china aster'' was 

undertaken at College Garden, College of Agriculture, Nagpur during rabi , 2004-

2005. 

The experiment was laid out in Randomized Block Design with ten 

treatments and three replications. 

The ten treatments included under studies were 

T, FYM + RDF 100% 

T2 FYM + Azotobacter + PSB 

T3 FYM + Azotobacter + PSB + 100% N 

T4 FYM +Azotobacter + PSB + 75% N 

Ts FYM +Azotobacter+ PSB + 50% N 

Ts Vermicompost + Azotobacter + PSB 

T1 Vermicompost +Azotobacter+ PSB + 100% N 

Ts Vermicompost +Azotobacter+ PSB + 75% N 

Tg Vermicompost + Azotobacter + PSB + 50% N 

T,o Control 

The experimental findings revealed that the growth in respect of height of 

plant, stem girth, number of branches, number of leaves, spread of plant, fresh 

weight and dry weight of plant were found maximum in plants received 20 t FYM 

+ 3 kg Azotobacter + 3 kg PSB + 100% N h·a·1 followed by 5 t vermicompost + 

3 kg Azotol:iacter + 3 kg PSB + 100% N ha·1 treatment. 

The treatment receiving 5 t vermicOini>ost + 3 kg Azotobacter + 3 kg PSB 

+ 100% N ha·1 showed satisfactory best results regarding days required for 50% 

flowering and the control treatment where organic manures, biofertilizers and 

nitrogen was not applied showed earliest flowering . 



The yield contributing characters like number of flowers planr1
, number of 

flowers plor1
, number of flowers h~-1 , weight of flowers planr1

, weight of ten 

flowers, yield of flowers plor1
, yield of flowers ha-1 were found maximum in 

treatment applied with 5 t vermicompost + 3 kg Azotobacter + 3 kg PSB + 100% 

N ha-1 closely followed by 20 t FYM + 3 kg Azotobacter + 3 kg PSB + 100% 

N ha-1• 

The quality flowers with big sized and longer vase life of cut flowers was 

obtained in treatment receiving 5 t vermicompost + 3 kg Azotobacter + 3 kg PSB 

+ 100% N ha-1. 

Thus the treatment 5 t vermicompost + 3 kg Azotobacter + 3 kg PSB + 

100% N ha-1 was found beneficial for china aster to obtain maximum yield and 

quality flowers. However the same treatment was found economically beneficial 

being higher in B : C ratio (3.36) acquired as compared to other treatment 

followed by treatment receiving 5 t vermicompost + 3 kg Azotobacter + 3 kg PSB 

+ 75% N (3.02). 



APPENDIX .. A 
Weekly Meteorological Data from Sept 2004 to March 2005 recorded at 

observatory of College of Agriculture, Nagpur. 

Met. Temp. OC 
Relative Total No. of Eva para Date I month I Year Humldltv f%1 rainfall rainy week 

Max. Min. Mot. Noon. fmm) days tlon 

27 to 2 Sept. 04 35 31.7 22.6 78 57 . 03.8 

3 to 9 36 34.0 23.7 81 60 03.5 - 03.1 

10 to 16 37 33.5 23.8 75 57 . 04.2 

17 to 23 38 32.7 23.2 83 66 35.2 3 04.1 

24 to30 39 32.2 23.3 79 66 09.0 I 03.4 

01 to 07 Oct. 04 40 34.0 23.0 76 53 08.0 2 04.5 

08 to 14 Oct. 41 34.2 20. 1 7 1 46 . . 04.1 

IS to 21 Oct. 42 31.2 15.8 66 41 . . 04.5 

22 to 28 Oct. 43 32.4 14.8 64 40 . 04.0 

29 to 04 Nov. 04 44 31.5 14.7 62 40 - . 03.8 

05 to 11 Nov. 45 30.6 15.3 67 52 . . 02.0 

12 to 18 Nov. 46 31.0 17.9 70 50 02.4 02.1 

19 to25 Nov. 47 32.0 12.4 58 36 . 03.3 

26 to 02 Dec. 04 48 30.6 11.7 64 38 03.1 

03 to .09 Dec. 49 29.2 10.7 57 27 03.1 

10 to 16 Dec. 50 29.2 09 .9 59 28 . 02.5 

17 to 23 Dec. 51 30.3 '10.2 63 28 02.8 

24 to 31 Dec. 52 27.0 12.2 56 33 . 02.7 

01 to 07 Jan. OS 1 30.0 15.0 74 39 . 02.5 

08to 14 2 29.5 10.5 58 25 . 03.3 

15to21 .3 28.2 10.5 52 28 . 03.7 

22 to 28 4 28.8 13.6 63 60 07.6 I 03.5 

29 to 0.4 Feb. 05 5 26. 1 11.8 80 55 101.0 4 02.7 

OS to 11 6 31.7 15.0 68 34 . 04.1 

12to 18 7 36.8 15.5 53 21 05.5 

19 to25 8 31.8 15.8 44 30 05.4 

26 to 04 March .05 9 34.6 17.4 55 24 05.1 

05 to 11 10 33.8 17.9 61 33 12.6 2 5.4 

12 to 18 II 36.7 17.1 62 21 6 .3 

19to25 12 38.2 0.5 36 IS 7.1 

26 to 01 April 05 13 38.2 19.8 22 13 . 8.1 



APPENDIX .. 8 
Marginal analysis of various treatments and their effect on cost and return of china aster per hectare 

Treatments Common Treatment Total Yield per ha Gross returns Net returns Benefit: 

expenditure expenditure expenditure (t) (Rs./ha) (RsJha) Cost ratio 

(Rs.) .(Rs.) (Rs.) 

T, 30,003 20,526 50,529 9.67 1,93,400 1,42,871 2.82 

-T2 30,003 15,720 45,723 4.70 94,000 48,277 1.05 

T3 30,003 20,996 50,999 10.23 2,04,600 1,53,601 3.01 

T• 30,003 20,133 50,136 9.55 1,91,000 1,40,864 2.80 

Ts 30,003 19,271 49,274 8.99 1,79,800 1,30,526 2.64 

Ts 30,003 15,520 45,523 6.39 1,27,800 82,277 1.80 

T1 30,003 20,796 50,799 11.08 2,21,600 1,70,801 3.36 

Ta 30,003 19,933 49,936 10.04 2,00,800 1,50,864 3.02 

Ts 30,003 19,071 49,074 9.23 1,84,600 1,35,526 2.76 

T,o 30,003 - 30,003 3.85 38,5000 8,497 0.28 

Azotobacter Rs. 50/kg Urea Rs. 500/q Sale rate 

PSB Rs. 60/kg SSP Rs. 170/q Quality Flowers Rs. 20/kg 

FYM Rs_ 750/t MOP - Rs. 460/q General Flowers Rs. 10/kg 

Vermicompost - Rs. 3/kg 
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