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CHAPTER 

I NT R ODU C TION 

India has rich heritage of ornamental 

horticulture. F l owers have been associated with our social 

life since ancient time and are used for devine purposes. 

Just a few flowers in the living room or on a desk wil I 

turn a dull day into filled wit h warmth and sunshine. On 

joyful occasions f l owers seem to have a close affinity 

with happiness. This is perhaps one of the reason we use 

them so l avishly at gala events, l ike carnivals weddings, 

festivals , offering to god and also as ladies ornaments. 

Their tran quility and sweetness brings comfort to 

millions. In a different context, millions of people grow 

flowers for the pure joy of witnessing the annual, renewal 

of plant life a miracle which never falls and brightens 

homes and gardens with blooms . Thus growing flowers has 

become a part of our daily life. 

According to an ear l ier survey made by the 

Indian Council of Agricultura l Research it is revealed 

that about 10 , 500 ton of cut flowers, worth Rs. 9.26 

crores are sold annua l ly in t he market of metropolitan 

cities I ike Bombay, Madras, Ca l cutta and Delhi <Vishnu 

Swarup, 1967). Preliminary survey made by the Department 

of Horticulture Punjabrao kr i shi Vidyapeeth, Akola during 



the year 1974 has also indicated that, there is heavy 

demand for flowers in most of cities and towns of Vidarbha 

region. This indicates better future for flower 

cultivation in this region . 

Bulbous plants constitute one of the most 

important 

fragrance, 

group of ornamental horticulture. Beauty, 

colour of their bloom, the super excellence of 

their flowers for interior decorations, their symbolic 

values and medicinal aspects have been responsible for 

enduring their cultivation to garden lovers. 

Bulbous plants have great commercial value. ln 

Netherland, tulip cultivation is a national industry. ln 

India, cut flower industry, however, is not yet so 

developed as in foreign countries like U.S.A . , U.K., Japan 

and France. In India flower cultivation has been confined 

largely to the fields around major cities and pilgrimage 

centres to meet their day to day requirement. 

Tuberose <Polianthes tube rosa, linn> is 

popularly known as Rajnigandha or Nishigandha. Tube rose is 

a native of Mexico. It has been cultivated from remote 

time and it belongs to family Amarllidaceae. lt is grown 

on large scale in France, Italy and other tro pi cal and 

subtropical areas, including India. 



Tuberose though grown throughout India in 

plains, it blooms profusely during summer and rains. 

(Sandhu and Bose, 1973). Tuberose also grows well in warm 

and humid climate. Optimum temperature requirement ranges 

from 20 to 30° C. ln sunny situation as well as in partial 

shade, tuberose grows equally well (Sandhu and Bose, 

1973). 

Tuberose is widely grown for its beautiful waxy 

white flowers having sweet pleasant, I ingering fragrance, 

which remains fresh for eight to ten days. The blooms are 

mainly used for garlands, bouquets, cut fowers , 

decoration, 

etc. 

ornaments for bridal make up, button holes 

Tuberose flowers and bulbs ha~ got various 

medicinal uses (Sharga, 1977>. Tuberose bulbs are used as 

a remedy for gonorrhoea. Tuberose is used for medicinal 

purposes and in perfume industry ( Trueblood, 1974). 

Tuberose flowers are also a good source of essential oils 

f which are utilised in preperation of various cosmetics and 

perfumes. 

Some essential oi 1 s (Sapojenine like hecogenin 

and tigogeninl are also extracted from the tubes/bulbs 

(Chopra et.tl., 1969>. 



Sharga l1977l reported that single flowered 

variety is most suitable for the extraction of essential 

oils and oil content varies from 0.08 to 0.10 percent. 

Double flowered variety has less essential oil content and 

therefore it is cultivated for cut flower trade. 

Nutrition and growth regulator plays very 

important and remarkable influence on growth, flowering 

and yield of various crops. 

Nitrogen 

Therefore the present investigation ' Effects of 

levels and Gibberellic acid on growth and 

flowering of tuberose' was undertaken at main garden of 

Agriculture Colle ge, Nagpur during 1991-92 with the 

following objectives. 

1 l To compare the different dose of Nitrogen and 

Gibberel lie acid on growth and yield of tuberose. 

2) To compute the suitable dose of nitrogen and growth 

regulator (G A, l on growth and yield of tuberose. 

3) To study the interaction effects of different doses of 

nitrogen and gibberellic acid on growth and yield of 

tuberose. 



CHAPTER II 

REVIEW OF LITERA T URE 

Application of fetilizers and use of growth 

regulators, p l ays an i mportant ro l e, influencing growth, 

flowering and yield b e haviour of var i ous cro p s . 

The revie w of research work carried out so far 

on these aspects in respect of tub erose a n d related crops 

is presented under a pp roxi mate heads in this chapter. 

1. EFFECT OF FERTILIZERS ON GROWTH, FLOWERING AND YIELD 

Stuart ( 1949) reporte d that in green house and 

field test at Betville that the n utrient requirements of 

optimum size g l ad i o l us corms is l ow and t hat any soil of 

moderate fertil i ty can be used t o produce qua l ity flow e rs 

and large size corns without fetilization . Best results 

have been o btained from corms fertilized on l y at flowering 

time. Fertilizer s applied in the r ows before planting 

delayed flowering a n d decreased flower and corm yield. 

Stuart and Mec l e l lan <1950> stated that in 

Florida the highest f l ower product i on in gladiolus was 

obtained when 800 lb / acre of 5: 10:5 NPK fertilize r s were 

applied in the row before p l anting a n d 400 lb / a c re of the 

same fertilizers in each of two side dressings. These 

treatments also produced the highest yield of c o r ms . 



Waltz (1954) observed in gladiolus that, autumn 

planted corms were benef~ed more from high nitrogen 

ratios in complete fertilizer applications than did large 

corms, but rotting caused by fusarium was increased by 

high nitrogen ratio. Increased application were more 

beneficial to spring planted than to autumn planted corms. 

Mantrova ( 1957 ) reported that gladiolus 

responded most readily to nitrogen nutrition especially 

when this was applied as side dressing during the 

development of the second and fifth leaf. Complete 

fertilizers in the early stages of development, depressed 

growth but become effective after fifth leaf stage and the 

response of plants to NPK improved throughout the growth 

period. 

Kosugi ( 1960) observed that gladiolus corms 

planted in sand, when app lied with 3 levels of nitrogen 

and two le vels of potassium and phosporus showed no 

significant difference in percentage of flowering, height 

of plants, number of leaves and number of florets. Early 

flowering occured In plants receiving the higher amount of 

nitrogen and phosporus. The flowering was delayed where no 

nitrogen was given. Nitrogen deficiency was noted in 

plants receiving little or no nitrogen and poor root 

development in those receiving high nitrogen. The fresh 

weight of new corms increased with increasing nitrogen 



levels but the number of cormels was greater at low 

nitrogen and decreased markedly at the highest nitrogen 

level . 

Yilsle (1961) reported that soil fertility 

affects maturity, high phosporus hastens and high nitrogen 

delays it. 

Sasso (1962) reported that when ammonium nitrate 

was applied at the rate of 20, 40 or 60 Kg per hectare, 

the stalk length and stalk diameter were increased in 

Dahlia though it was not significantly superior. 

Garibaldi (1964) reported that, in gladiolus, 

the number of in florescence~ per corm was slightly 

increased by NPK and combinations of these elements . Yhen 

K was applied alone, the height of the inflorescence was 

reduced but N and P had opposite effect. The number of 

flowers per spike was slightly increased by all 

treatments. 

Joiner ~·~· (1964) observed that, application 

of nitrogen resulted in production of large size bulbs 

with more number of bulb lets in Amaryllis. They also 

observed that, application of higher level of phosphorus 

produce larger size of bulbs. 



Lemen i and lemeni (1965l reported in gladiolus 

that, highest rate of mineral terti I ization, viz. 400 kg 

ammonium nitrate, 600 kg super phospate and 300 kg muriate 

of potash per hectare resulted in the greatest plant 

height, flower number per plant and flower size. 

Sakalska (1968l reported in gladiolus that, the 

best results were obtained in weight of corms and cormels 

and the proportion of corms by application of 75 kg 

ammonium sulphate, 10 kg super phosphate and 10 kg muriate 

of potash per 100 sq. m. 

Cirrito ( 1972) observed best results in tuberose 

bulb production, by applying 24 kg nitrogen 24 kg 

phosphate and 30 kg muriate of potash per hectare. 

Sandhu and Bose (1973l observed satisfactory 

growth in tuberose by applying 6 g of urea + 16 g of super 

phosphate + 16 g of muriate of potash per sq . metre area. 

Jana et.~. (1974) found that high nitrogen and 

phosphorus, proved very effective in increasing the number 

of leaves, number of branches and number of flowers in 

dahlia and tuberose. 

Rahman and Mitra (1974) reported that, 

application of 50 lb N per acre in dahlia resulted in 

maximum shoot length, leaf number, bra~h number and flower 



number and 75 lb/acre resulted in the largest weight and 

number of root tubers, the earliest appearance of flower 

buds and the shortest time to flower. 

Cirrito (1975) observed that, number of saleable 

bulbs and individual bulb weight were greatest whe r e 20 + 

40 + 60 kg NPK per 1000 sq. metre applied at planting in 

tuberose. 

Rikhter <1976> reported that the highest bulb 

yield was produced by 120 kg N per hectare in narcissus 

cultivars. 

Singh et.~. (1976> reported that, a dressing of 

120 kg nitrogen increased the yield of flowers by 6.4 and 

14.1% over 80 and 40 kg N per hectare in tuberose. 

Hetman (1977) observed highest yield in tulip by 

applying 120 kg nitrogen, 60 kg P,O, and 20 kg K,O per 

hectare. He also observed increased plant height by 

applying 120 kg N + 60 kg P 2 0 0 and 20 kg K,O per ha. 

Misra and Negi <1977> observed in gladiolus 

that, with ever y increase in dose of nitrogen there was 

progressive increase in weight of the corms and cormels . 

Best results were obtained with 20 g nitrogen which was 

followed by 15 and 10 g of nitrogen per sq. metre. 



lo 

Shoushan ~·~· <1978) were reported that N, NP, 

NPK, NK were applied to amaryllis. All treatmentSincreased 

bulb weight, bulb size and encouraged bulblet production, 

but the treatments containing k were the most effective. 

Mitra ~·~· <1979> observed earliest flowering 

and highest number of flowers per spike by applying 75 kg 

N per hectare in case of tuberose. 

Motilal ~·~· (1979) reported, delayed spike 

emergence and number of buds per spike by applying area 

( 25-100 g/m2 ) P. 0, ( 100-300 g/m 2 l and K, 0 ( 100-300) g/m2 l . 

They also reported that flower spikes were tal lest (126 .5 

em) by applying 25 kg urea + 100 g P.o. and 100 g K,O in 

g ladi o Ius. 

Allurwar (1980l observed in tuberose that, 

application of 200 kg nitrogen per hectare produced more 

number of leaves, more number of total bulblets, dry 

weight of bulb and bulblets at harvest. 

Jana and Bose <1980) reported that, maximum 

yield of bulbs and flowers were obtained from plots 

receiving 20 g nitrogen, 40 g P,D, and 20 g K.Disq.metre 

in Hippeastrum. 

Nanjan et.~. ( 1980l observed highest flower 

production and economic returns in tuberose by applying 

200 kg nitrogen + 60 kg phosphorus per hectare. 



II 

Bhattacharjee <1981> observed increasing level 

of nitrogen advanced the time of flowering and great ly 

increased flower spike length, corm weight, size as well 

as number of cormels per plant by application of basal 

dose of NPK. Increasing level of each treatment resulted 

in increasing flower spike quality, corm growth and carmel 

production in gladiolus cv. friendship. 

Haider ~·~· (1981> reported increased nitroge n 

uptake under enhanced nitrogen application, 20 kg N per 

he c tare being most effective for growth, flowering corm 

and carmel yield in gladiolus. 

Bhattcharjee and Yadav <1982>, reported highest 

NPK rates ( 20:40:40 of NPK per sq.metrel give • best 

results as regards leaf length and number, bulb weight and 

diameter, bulblet weight and diameter, days to flower, 

number of flower stalks, flower length of flower stal k , 

flower diameter, 

hippeastrum. 

flower length and flowering duration in 

Deswal ~· ~ ( 1983> reported that the gladiolus 

plant receiving higher rate of nitrogen was tallest and 

produced gre a test number of florests per spike and corms 

per plant. 

Deswal and Patil <1983> reported that vase life 

in gladiolus was longest in spikes from plants r e c ei v ing 

onl y nitrogen 100 kg / hectare. 



I~ 

Jagtap (1983) reported increased fresh weight of 

leaves, increased total number of flowers, rooted 

bulblets, yield of rachis and accumulation of dry matter 

in bulblets in tuberose with the application of 40:30:20 

kg NPK/ha . 

Shah et.~. (1984) observed that application of 

nitrogen at the rate of 24 g per plot though delayed the 

flowering but greatly i ncreased growth of the plants, 

number of leaves per plant, spike length and number of 

florets per plant, spike length and number of florets p e r 

spike. However corm weight and number of corms per plot 

were found highest in medium dose of nitrogen (18 g per 

plot ) and low dose of phosphorus <18 g / plot ) . The number 

of cormels and corm .. weight per plot was highest under 

low dose of Nand P (12 gNP per plot) . 

Borelli 

flowering shoots, 

(1984) reported increase in number of 

corms and c ormels by increasing the 

levels of nitrogen. However , there was decline in spike 

quality, c orm and carmel size in gladiolus. 

Bankar and Mukhopadhyay <1985> noted that, the 

height of plant, number of leaves and yield of spike 

increased significantly by application of 25 g and 35 g N 

per plot as c o mpared to control. 
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Patti and Arora <1986l 

application of 60:20:20 g NPK ! m' 

reported tha t 

was found to 

the 

be 

beneficial for the production of flowers as well as co r m 

and cormels in gladio l us . 

Mugge et.tl. 

fertilizer rates up to 

( 1987) 

180 

reported that, increasing 

kg nitrogen per hectare 

increased cut flower yield of offset bulbs in tulip. 

Gowda gi. tl· ( 1988l reported, more number of 

spikes per plot, more number of florates per plot ( 14.6) 

and greater length of spike (89.79 cml by application of 

40 g N + 40 g P / m' in gladiolus. 

Sidhu and Arora ( 1989l noted that, spike length 

of gladiolus plant is increased by application of 20 g 

nitrogen per sq. metre. 

Bankar and Mukhopadhyay (1990) reported that, 

nitrogen application advanced the flowering and improved 

growth in tuberose. The highest number of spikes per 

sq.metre (20.09) was obtained with the highest nitrqgen 

rate ( 20 g per m' l in tuberose. 



2. EFFECT OF GROWTH REGULATOR ON GROWTH, FLOWERING AND 

YIELD : -

Paleg <1961) reported activity of GA, increasing 

germination of seeds in barley due to the production of 

reducing sugar from the starch as a result of increase in 

water soluble amylolytic activity of endosperm, the higher 

c oncentration of GA causing inhibition in the sugar 

production. 

Mathur and Sharma (1969) reported tha t , 

application of GA, in dahlia accelerated flowering of 

plants in inductive day lengths. The critical day leng t h 

was not affected by GA, treatment. 

Winkler (1969) observed in gladiolus that co r m 

yields were only increased by dipping, in contrast t o 

spray ing and dusting of GA. 

weight of corme\s. 

GA treatment increased the 

Syrtanova and Rachimbaev <1973) reported that 

the content of free gibberellin like substances increased 

and the inhibitor disappeared during intensive bulb 

growth. Growth phases of the tulip bulbs were accompanied 

by changes in the activities of endogenous GA and these 

activities were associated with transformation of t he 

bound gibberellin like substances into free gibberellin 

like substances and with the translocation of GA from the 

storage scales to the flower stalk. 



I ) 

Laiche and Box <1973> reported that in easter 

lily GA treatment alone stimulated growth by hastening 

shoot emergence. 

Tsukamoto ( 1974 ) reported that soaking of 

gladiolus corms in a 20 ppm benzyladenine solution for 2 4 

hours followed 3 days later by resoaking in a GA solution 

at 100 ppm, resulted in dormancy breaking and in good shoot 

and root growth after sprouting. 

Lin and Wilkins <1975) reported that in Lllum 

longforum, shoot emergence from non - cooled bulbs wa s 

increased by injection of GA,. Neither GA, nor GA, 

enhanced flowering of cooled bulbs and GA, increased stem 

e longation. 

Mugge and Richter ( 1975 > obser v ed in tulip that, 

dipping of bulbs in a mixture of IAA, GA and k inetin 

impro v ed the propagation coefficient than leaf sp r a y of 

the same mixture. 

Rudnicki <1976 ) observed in tulip tha t , the 

in j ection of 10 mg GA, into the bulb stimulated sprouting, 

growth of floral stalks and flowering. 

Sebanek et.aL. <1976> reported that flowering 

was advanced b y 3 -4 day s a nd flower size was significantl y 

increased in tulip and hyacinth by appli c ation of 

Benz y ladenine +gibberellic acid. 



" 

Gordon and Ress (1977) reported that gibberellic 

acid (1 to 100 ppml reduced the number and weight of 

bulbils produced in twin-sca l ed narcissus. 

Eldabh et.tl. <1978) o b served no effect on 

flower production by treating the bulb of tulip with 1000 

ppm GA for 24 hours. 

Saniewski <1978) reported that, GA stimulated 

early growth of the leaves and flower stalks of chi! led 

bulbs, when applied at 0.5 and 2 . 0% concentration in 

lanolin paste to the basa l plate in mu s cari comosum mill. 

Bragt and Gelder (1979) reported that GA, (1 mg 

in 0.5 ml water) treated bulbs, flowers 10 days earlier 

than the control and have heavier daughter bulb in tulip. 

Tymoszvk et.tl. <1979) reported that, GA, at 50, 

100, 1000 and 5000 ppm concentration accelerated growth 

and flowering in hyacinth. 

Bose et. tl· <1980) reported t hat soaking of 

Hippeastrum hyacinth bulbs for 24 hours in GA, <10-1000 

ppm) increased bulb weight and flower diameter, GA, at 10, 

100 or 1000 mg per litre increased bulblet production on 

the treated plants . 

number and size. 

GA, <10-1000 ppm) increased flower 



Talia and s t ellacci (1980 ) reported tha t , 

treating the base of the bulbs with 100 ppm GA for a week 

before planting improved earliness by a few days and 

enhanced flower quality. 

Auge ( 1982> reported that, dipping of tulip 

bulbs in GA ( 500 or 200 mg / lit ) reduced emergence ( both 

concentration ) GA treated plants has 75-80% flowering and 

flowered 10 days earlier than untreated. 

Auge (1982) reported that gladiolus corms soaked 

in GA (as Berlex at 0.5 lit) or sprayed with 2g / litre 

berlex helped in early sprouting and flowering by ten 

days. 

EL-Meligy <1982> reported that in gladiolus 

Cv.eurovision cormels stored at 5° C for 100 days were 

soaked for 24 hours in solution of GA, at 0-500 ppm. Some 

c ormels were then subjected to gamma irradiation at 500 or 

1000 rad. The controls were soaked in water without 

irradiation. Soaking in GA 3 at 500 ppm + irradiation at 

1000 rad gave a carmel yield 1.5 times greater than the 

control. 

Jana and Biswas (1982) reported, early maturity 

(97 daysl by soaking the tuberose bulb in GA, solution for 

24 hours at 10 to 1000 ppm and maximum number of flowers 

per spike by treating the bulb of tuberose with 1000 ppm 

B- nine. 



Biswas et.!U_. ( 1983l reported that in case of 

tuberose, bulbs treated with GA,, leaves appeared between 

27 and 45 days depending upon concentration . GA 3 at 1000 

mg/ li t reduced the height of plant . The number of flower 

spikes per plant was increased by GA 3 treatment. 

Considerably, large number of spikes obtained by GA 3 at 10 

mg / liter. GA, at 100 mg/lit a l so increased the number of 

flower on each spike . 

Singh et. !U_. ( 1983) reported that, 4 ppm GA 

proved to be best for average number, l ength and fresh 

weight of leaves, number, length and fresh weigh of roots, 

diameter and fresh weight of bulbs and yield per hectare 

in o nion. 

Thomas li· !U_. <1983) reported that, GA, as 

foliar spray at 5 a n d 10 ppm hastened flowering but 10 ppm 

caused flower abnormalities and 30 and 100 ppm increase 

flower number in cyc lamen. 

Wanjo and Waithaka ( 1983) reported that, corms 

of Liatris spictata were soaked in solutions of 50, 100, 

250 or 500 mg GA, per litre for 15 hours at 23° C . Other 

corms were stored in pol ythene bags at 3 to 5° C for 4 or 

8 weeks and some of these were also soaked in 250 mg GA, 

per litre before or after co ld treatment. The co mb ined 

effect of GA
3 

and cold treatment led to ear lier flowering 

and more inflorescence per plant. 



Bhattacharjee <1984) observed that, GA, at 10 

and 100 ppm as a foliar spray increase vegatative growth, 

improved 

production, 

acce l erated 

corm size and weight, induced more carmel 

stimulated flower stalk and rachis length, 

floret size and number per spike and 

lengthened the life of spike . 

flowers per spike in gladiolus. 

Increased the number of 

Bhattacharjee <1984) reported that, application 

of GA, as a fa I i <& r spray at 10, 100 II< 1000 ppm showed 

appreciable stem elongation. GA 3 at 10 and 100 ppm induced 

4-5 days early flowering. Nu mber of flowers per plant at 

all concentration was more in Dahlia . 

Dua et.~. (1984) reported the maximum number of 

corm and carmel production, 

preplanting dip at 100 ppm. 

resulted from GA 3 spray or 

Spraying increased plan t 

height, number of leaves and shoot per plant, improved 

spike quality <in terms of number and size of flowers) in 

glad i olus. 

Mukhopadhyay and Sadhu (1985) reported that, 

soaking of tuberose in GA, so l ution tend to increase the 

number of leaves, improved the rachis length at all 

concentrations . (10, 100, 250 and 500 ppm). 
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Lopez and Lopez <1985> reported that, soaking of 

bulbs of Liatris spictata at 270 or 450 ppm GA for 16 

hours delayed sprouting from 14 days to 7 days. It also 

hastened flowering and increased inflorescence production 

but had no effect on cut flower quality . 

Tjia <1986> reported that, tubers of Lantedschia 

elliottiana <used primarily for cut flowers but of 

interest as a pot plant) were treatd with GA,, GA 4 , 7 dips 

at 50 or 100 mg per litre for 30 minutes, increased the 

~rcentage of flowering. GA.,, treated plants, flowered 

earlier than untreated plants . 

Carr and Widmer <1987) reported that soaking 

rhizomes of Lantedeschia elliotiana in 500 p.p m GAs 

solution for 10 minutes increased the number of flowering 

shoots and flowers per shoot. 

Roychaudhary <1989> reported that the corms of 

gladiolus were soaked for 6 hours in GA,<50 or 100 p . p . m) 

before planting and planted at 25 or 33 corms per 

sq.metre. The higher planting density increased plant 

height, flower stalk length and yield of corms per unit 

area but decreased the number of florets per spike and 

flower length and diameter irrespective of growth 

regulator treatment. 



CHAPTER I I I 

MATERIALS AND METHODS 

The present study "Eff ects of Nitrogen levels 

and gibberellic acid on growth and flowering of tuberose 

<Polianthes tuberosa, Linn.)" was carried out in main 

garden, College of Agriculture, Nagpur during Kharif and 

Rabi season of 1991. 

CLIMATE AND WEATHER CONDITIONS 

Nagpur, a district place in Maharashtra State 

comes under sub-tropical belt 321 metres above mean sea 

I eve I . It is geographically situated at 21.10° N latitude 

and 79.10° E longitude. During the period of crop duration 

that is from July 1991 to February 1992 the maximum 

temperature ranged from 22.5° C to 35.4° C and the minimum 

temperature ranged from 8 . 0° C to 25.4° C. The relative 

humidity during the period varied from 55 % to 88 %. The 

weekly observations on important weat he r parameters 

recorded in Agro- meteorological o b servatory, Department of 

Agronomy, Col lege of Agriculture, Nagpur during the course 

of investigation are presented in appendix-!. 
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SOIL 

The land under the experiment was fairly uniform 

with a gentle slope . The soil was black. The pI at was 

ploughed and brought to fine tilth. It was weed free at 

the time of planting of bulbs. 

The soil analysis at 0-30 em depth is given 

below. 

Chemical Composition of Soil 

Particulars Percentage 

1. Total N 0.059 

2. Available P 22.4 kg/ha 

3. Ava i lable K 672 kg/ha 

4. Organic 
Carbon 0.59 % 

5. P" 8.05 

EXPERIMENTAL DETAILS 

Analytical method used 

Modified Kjeldahl ' s 
method <A .O.A. C . 1955) 

Olsen's method 
<Jackson, 1967 ) 

Flame photomet er 
<Jackson, 1967) 

Walkle y and Black 
(Jack son, 1967> 

Backman's Gas Ele ctrode 
P" meter (Jackson, 1967> 

The experiment includes two factors viz, various 

levels of nitrogen and different concentrations of 

gibberel lie acid. These two factors were studied In split 

plot design. 
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The details of the experiment were as under 

1. Design of the experiment 

2 . Replications 

3. Treatments ·.-

Split plot design . 

4 ( four ) 

a > Main treatmen t s --Nitrogen levels 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12 . 

i> No - 0 kg Nitrogen per ha. 

ii> N, - 50 kg Nitrogen per ha . 

iii> N, - 60 kg Nitrogen per ha. 

iv> N, - 70 kg Nitrogen per ha. 

b > Sub treatments--- Gibbers! lie acid. 

i > Go - 0 ppm 

i i> G, - 10 ppm 

iii > G, - 20 ppm 

iv > G, - 40 ppm 

Gross plot size 

Net plot size 

Total experimental area 

Distance between two plots 

Distance between two replications 

Spacing 

Season 

Variety 

Date of planting 

207.36 sq.m. 

92. 16 sq. m. 

299.52 sq.m. 

0.60 m. 

1.00 m 

0.30 x 0.30 m 

Kharif/Rabi 

Single 

04.07.1991. 



SELECTION OF PLANTING MATERIAL AND PLANTING 

From previous p l antation of tuberose, the plants 

were uprooted by digging fork . Th e bu l bs were separated 

and was hed with water, so as to re move all soi l particles. 

Disease free bulbs were se l ected for plantation. 

All the leaves e merging from t h e neck of the bulbs were 

trimmed off. The individual bulbs weighing 25 to 30 g were 

selected for p l anting. Selecte d bulbs were treated with 

different concentrations of GA, , as per treatment. The 

stock so l ution of 1000 ppm of gi bberel l ic acid was 

p repared by disso l ving g of s u bstan ce one litre of 

distil led water. To facilate dissolution of c h emicals, the 

chemical were first dissolved i n li tt l e quantity of ethyle 

alcohol . From this stock solution the requ ired strength 

and quantity of growth regulator was made up to volume . 

Bulbs were soaked for 24 hours i n e a ch treatment of GA,. 

After 24 hours, bu l bs were taken out fro m solution and 

were a ! l owed to dry i n shade for half a n hour . For contro l 

treatment bulbs were soaked in disti l l ed water. The bulbs 

were then planted at 5 em deep at a s pacing of 30 x 30 em 

in flat beds. 



FERTILIZER APPLICATION 

The land was prepared to fine tilth . Plots were 

marked leaving irrigation channe ls FYM @ 5 kg/sq.m. was 

app l ied and proper l y mixed in the soi l . 

Urea (46.4 % Nl si ngl e sup er phosphate (16 % 

P,O,l and muriate of potash (60% K2 0) were used as a 

source of nitrogen , phosphoric acid and potassium 

respectively. As per treatme n ts, fertilizer quantities of 

fertilizers were calcu l ated , half do s e of nitrogen, full 

dose of p hosphorus and potassi um we r e app li ed as a basal 

dose at the time of p l anting . The re maining ha l f dose of 

nitrogen was app li ed 30 days after p l anting . P and K 

applied at the rate of 20 and 30 kg per ha. respectively. 

IRRIGATION 

given , 

I mmed ia t e l y after planting f irst irrigation was 

followed by second irriga t ion on t h e fourth day 

a f ter plantin g. Subsequent ir r igati ons were given as and 

when required. 

INTERCULTURE OPERATIONS AND PLANT PROTECTION MEASURES 

weedin gs. 

i nterva l 

Plot was kept free from weeds by necessary 

E ight weedings were given at t wenty five days 

from planting. ln order to protect the crop from 

infestation of white ants BHC 10% dust was applied at the 



time of land preparation. The malathion 10 CC in 10 litres 

of water sprayed on 12' • September and on 4' • October to 

protect the crop against thrips damage. 

PICKING OF FLOWERS 

The first picking of flowers was done on e•• 

October, 

interval 

1991. Subsequent pickings were done at an 

of 7-8 days. ln all 12 pickings were undertaken 

throughout the flowering period. Last picking was done on 

20' • January 1992. 

HAR VESTING OF FLOWER STALK 

The harvesting of flower stalk was done when 

last picking of flowers was completed. 

The observatio na l plants uprooted by a fork, and 

flower sta l ks were separated by giving a cut just above 

the top of the bulbs. The rooted and unrooted bulblets 

were separated and washed with water 

observations. 

OBSERVATIONS 

for recording 

The details of pre harvest and post harvest 

observations were recorded as given below. 



A> PRE-HARVEST OBSERVATIONS 

1) Number of leaves per hill. 

2) Number of days required for emergence of flower 

stalk form planting. 

3l Number of days required from emergence of flower 

stalk to harvest. 

4) Number of days required for harvesting of flower 

stalk from planting. 

B> POST-HARVEST OBSERVATIONS 

1) Average number of leaves per hill . 

2) Average number of rachis per hi I I per hectare. 

3) Average length of rachins per hill. 

4 ) Average length of flower stalk (excluding rachis) 

per hi I I. 

5) Average number of flowers per rachis. 

6) Average weight of flowers per rachis per plot per 

hectare. 

7) Average number of unrooted bulblets per hi I 1. 

8) Average number of rooted bulblets per hill. 

9) Vase life of rachis in days. 



POST- HARVEST OBSERVATIONS 

NUMBER OF LEAVES PER HILL 

Nu mber of l eaves per hi l l at the ti me of harvest 

were counted. 

NUMBER OF RACHIS PER HILL PER HECTARE 

Number of rachis per hill 

recorded at the time of harvest . 

LENGTH OF RACHIS PER HILL 

per hectare were 

Length of rachis f r o m the base of lower most 

flower bud to the base of up p er most flower bud was 

measured and recorded in centimetre. 

LENGTH OF FLOWER STALK PER HILL 

Length of flower sta l k was measured from just 

a b ove the b ulb to the base of upper most flower. 

NUMBER OF FLOWERS PER RACHIS 

Number of flowers were recorded by counting the 

flowers on a rachis . 



PRE - HARVEST OBSERVATIONS 

NUMBER OF LEAVES PER PLANT 

First observat i on was taken 30 days after 

planting and at the interval of 15 days there after. ln 

all six observations were recorded. 

NUMBER OF DAYS REQUIRED FOR EMERGENCE OF FLOWER STALK FROM 

PLANTING :-

Number of days required for emergence of flower 

stalk from planting were counted fro m the date of planting 

upto emergence of f l ower stalk. 

NUMBER OF DAYS REQUIRED FROM EMERGENCE OF FLOWER STALK TO 

HARVEST :-

Number of days required for harvesting from 

emergence of flower stalk were counted from the date of 

emergence of flower sta l k to harvesting of flower sta l k. 

NUMBER OF DAYS REQUIRED FOR HARVESTING OF FLOWER STALK 

FROM PLANTING : -

Number of days requi red for harvesting from 

plant in g were counted from the date of planting to harvest 

of f l ower stalk . 



POST- HARVEST OBSERVATIONS 

NUMBER OF LEAVES PER HILL 

Number of l eaves per hi l l at the time of harvest 

were counted . 

NUMBER OF RACHIS PER HILL PER HECTARE 

Number of rachis per hill 

recorded at the time of harvest. 

LENGTH OF RACHIS PER HILL 

per hectare were 

Length of rachis from the base of lower most 

flower bud to the base of upper most flower bud was 

measured and recorded in centimetre . 

LENGTH OF FLOWER STALK PER HILL 

Length of flower stalk was measured from just 

above the bulb to the base of upper most flower. 

NUMBER OF FLOWERS PER RACHIS 

Number of flowers were recorded by counting the 

flowers on a rachis. 



3o 

AVERAGE WEIGHT OF FLOWERS PER HILL<gl PER PLOT <kgl AND 

PER HECTARE (quintal s> :-

The average yield of flowers per plot per 

hectare were counted from the yield of flowers per hill. 

NUMBER OF ROOTED AND UNROOTED BULBLETS 

Total number of unrooted and rooted bulblets 

were counted separately. 

VASE LIFE OF RACHIS IN DAYS 

The stalks having same number of f l owers and ... 

of same age are selected and kept in vase containing 

distilled water. Then days were counted till the opening 

of upper most flower bud. 

STASTICAL ANALYSIS 

Standard method of analysis known as 'Analysis 

of Variance' was used for statstical analysis <Panse and 

Sukhame 1978). The critical difference (C . D.) was worked 

out at 5 per cent level of significan~e for the treatment 

comparisions where the 'f ' test revealed significant. The 

treatment effects are presented by preparing the tables of 

means of important effects with the appropriate standard 

error means <SEMl and C.D. values . 



CHAPTER IV 

EXPERIMENTAL FINDINGS 

PRE-HARVEST OBSERVAITONS 

4.1 AVERAGE NUMBER OF LEAVES PER HILL 

The average number of leaves as influenced by 

different treatments were recorded periodically at 15 days 

interva l till harvest and presented in Table 1 to 6 and 

illustrated in Fig. 2. 

EFFECT OF NITROGEN LEVELS 

The data recorded in tab le 1 to 6 revealed that 

N, level of Nitrogen recorded significantly more number 

of leaves at 30 , 45, 60 and 105 days after planting 

followed by N, , N, and No treatment. However, N2 and 

N, were at par with each other at 45 days after planting 

but N, was significantly superior over N, a n d No at 30, 

60, 90 and 105 days after planting. 

Howe ver , at 75 days after planting the results 

were found to be non significant . 
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Table 1: Data shoonng average mllber at Table 2:0ata shoonng aver·age mllber of Table J: Data showtng average mllber of 
leaves at 30 days after pla.ntln9. leaves at 45 daysafter planting. leav5 at b() days after planttng. 

Sub Tt·eatments Sub Treatll!!!lts Sub Trei.toents 

!lain So G, G, s~ He an Main So G, G, s~ He an !lain So 6, G, s~ llean 

No 4.00 5.1>5 6.15 6.30 5.72 No 6.65 7.'iiJ 8.30 8.45 7.72 No 10.25 ll.65 12.50 12.65 11.76 

~. 6.20 6.b0 6.70 6. 70 6.55 N, 7.05 7.85 8.25 8.'15 8.02 N, 11.12 11.~2 12.55 12.~ 12. 12 

N, 6.'15 7.05 7.40 7.40 7.20 N, 7.00 7.85 8.35 ~.35 8.15 N, 11.1>5 12.Q7 12.70 13.00 !2.35 

tb 7.15 7.45 7.45 8.15 7.55 N, 7.70 8.25 9.45 uo a.n N, 11.70 12.50 12.70 1~.37 12.56 

He an 6.27 b.68 6.92 7.13 He an 7. 11 7.86 8.58 9.11 llean 11.18 12.03 12.61 12.~ 

Treatment N1 tragen GA 1ntera.ctton. Treatment Nt tragen GA Interaction Treatllent ~i tragen GA lnteracttoo 
Level Level Level 

'F' test Stg Sty N, S. 'F' test Stg Stg N.S. 'F' test Stg Stg Sig 
S.E. (Mit 0.00 1), 0'1 0.18 S.E.!MI± 0.11 0.0'/ 0. 19 S.E. ("l± 0.06 o.oe 0.16 
CD at 5'< 0.26 0.26 co at sr. 0.35 0.27 0.55 CD at 5t 

Table 1: Data showing average ntllber of Table 5: Data showtng average nullber of Table 6: Data showtng average nullber of 
leave; at 75 days after planting. leaves at '10 days after planting. leaves at 105 days after planhng. 

Sub lreatlll!!<lto Sub Treatll!!!lts Sub lreatll!<lts 

llatn So G, G, s. He an !lain So 6, G, G, He an !lain So G, 6, 6, He an 

No 13.50 15.40 16.70 17.b0 15.00 No 18.40 20.70 22.60 21.30 21 .50 tlo 19.35 21.45 23.10 ~~.~ 21.% 

N, 1Ul5 15.'15 17.50 18.15 16.41 N, 1~.15 20.50 22. 70 24.25 21.6-5 N, 20.55 21.75 ~.35 25.15 22.67 

N. 14.10 16.30 17.70 18.40 16.62 N, 20.50 21.00 23.00 24.85 22.74 N. 20.'15 22.)0 24 .45 25.85 23.38 

N, 15.05 16.00 17.85 18.00 1b.92 N~ 21.10 22.1>5 24.40 25.85 23.50 N. 21.85 23.2il 24.30 26.25 23.'10 

Mean 14.17 1b.ll 17.43 IB.Ot Mean 19.78 21.41 23.38 24.81 Mean 20.b7 22.17 23.85 25.25 

lreatoent N1 tragen GA 1nteract.on Treatll!!nt Nttragen GA lntera.choo Treitltent Kttragen GA Interaction 
Level Level Level 

'F ' test NS NS NS 'F' test Sig Stq Siq F' test Slg Stg Sig 
S.E.!Hl± 1. 12 O.b2 1.25 S .E. !~ ) ± O.ll 0. 0'1 0.17 S.E. !Ml! 0.11 0.07 o.n 
CD at 5t 0.19 0.23 0.46 CO at 57. 0. 35 0.25 0.50 CO at 5% 0.36 0.19 o. 38 
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EFFECT OF GIBBERELLIC ACI D 

G, produced maximum average number of leaves 

than al l other treatments fo l lowed by G2 , G, and Go at al 1 

the observations. G3 produced significantly more average 

number of 

planting. 

planting. 

leaves at 45, 60, 90 and 105 days after 

However, G3 was at par with G2 at 30 days after 

The resu l ts were non significant at 75 days 

after planting. 

EFFECT OF INTERACTION 

The interaction e f fects of different 

combinations were found to be non significant at 30 and 75 

day s after planting . 

The interaction effects were significant at 45, 

60, 90 and 105 days after planting. The data revealed that 

treatment combination N,G, was sign i ficantly superior over 

all other treatment combination at 90 and 105 days after 

planting fo l lowed by N,G, and N,G, at 90 days and N,G,, 

N,G, at 105 days after p l anting but at par with N,G, and 

N
2

G, at 45 days after planting. At 60 days after planting 

N,G, was at par with N,G, . 
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4.2 AVERAGE NUMBER OF DAYS REQUIRED FOR EMERGENCE OF 

FLOWER STALK : -

The data in respect of average number of days 

required for emergence of flower stalk from planting time 

as influenced by different treatments were recorded and 

presented in table 7 and illustrated in fig. 3. 

Table 7 Data showing average number of days required for 

emergence of flower stalk from planting. 

Ma in Sub treatment 

Treatments Go G, G, G, Mean 

No 88 . 35 84.55 88.85 88.90 87.66 

N, 87.60 88.45 92.35 99.25 91.91 

N, 92. 10 90.35 95 . 40 101.45 94.82 

N, 92.25 99.90 102.50 108.00 100.66 

Mean 90.07 90.81 94.77 99 . 40 

Tr eatment Nitrogen GA interaction 
level 

'F ' test Sig Sig N.S. 
S.E. l Ml ± 0 . 86 0.81 1. 62 
CD at 5" 2.74 2.33 

EFFECT OF NITROGEN LEVELS 

The data indicated that increasing dose of 

Nitrogen delays emergence of flower stalk. N, level of 
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nitroge n recorded maximum average number of days for 

emergence of flo wer sta l k. The result was s i gnificant to 

a l l other nitrogen leve l s fo ll owed by N., N, and No level. 

EFFECT OF GIBBERELLIC ACID 

G, concentration recorded significant result in 

respect of average number of days required for emergence 

of flower stalk, followed by G. , G, and Go concentration. 

However, G, and Go were at par with each other. 

EFFECT OF INTERACTION 

Interaction effects were found to be non 

significant . 

4 . 3 AVERAGE NUMBER OF DAYS REQUIRED FROM EMERGENCE OF 

FLOWER STALK TO HARVEST :-

of 
The data in respect , avera ge number of days 

required from e mergence of f l ower sta l k to harvest as 

i nfluenced by dif f eren t trea tm ents were recorded and 

prese n ted in tabl e 8 and illus t rated i n fig. 4. 



Plate 1 Growth and flowering of tuberose 
N3G3 (70 kg N/ ha + 40 ppm GAl 

Growth and flowering of tuberose 
No Go (control) 
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Table 8 Data showing average number of days required 

from emergence of flower sta lk to harvest . 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 72.90 78.00 82.20 82.20 78.82 

N, 74.65 79 .95 84.85 87.35 81.70 

N, 76.70 81.70 85. 15 88.85 83. 10 

N, 79.47 84 . 25 85.90 86.50 84.03 

Mean 75 . 93 80.97 84.52 86.22 

Treatments Nitrogen GA Interaction 
le vel 

' F' test Sig Sig N. S. 

S.E. <Ml ± 0.92 0.99 1. 99 

CD at 5% 2.94 2 . 86 

EFFECT OF NITROGEN LEVELS 

N, level of nitrogen recorded maximum average 

number of days from emergence of flower stalk to harvest 

but it was at par with N, and N, level. However, N, and No 

level were also at par with each other. 

EFFECT OF GIBBERELLIC ACID 

G, concentration recorded maximum average number 

of days from emergence of flower stalk to harvest but it 
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was at par with G2 concent r ation . However, G, and G2 

concentration were significantly superior to rest of the 

GA concentrations. 

EFFECTS OF INTERACTION 

The interaction e f fects were found to be 

non significant. 

4.4 AVERAGE NUMBER OF DAYS REQUIRED FOR HARVESTING OF 

FLOWER STALK FROM PLANTING 

The average numb er of days required for 

harvesting of flower stalk from planting as influenced b y 

different treatments were recorded and presented in Table 

9 and illustrated in Fig . 5 . 

Tab l e 9 : Data showing average number of days required for 

harvesting of flower stalk from p l anting. 

Main Sub treatments 

Treatments Go G, G2 G, Mean 

No 163.00 164 . 50 170 . 70 176 . 25 168.61 

N, 164 . 30 170 . 15 175.50 188. 10 174.51 

N, 171.57 174 . 60 18 1. 30 187.95 178.85 

N, 170. 15 177 . 90 184 . 70 190.20 180.73 

Mean 167 . 25 17 1. 78 178.05 185.62 

Treatments Nitrogen GA Interaction 
level 

' F' test Sig Sig N. S. 
S. E . <M> ± t. 068 0.8 1 1. 62 
CD at 5" 3.42 2.33 



EFFECT OF NITROGEN LEVELS 

The data recorded, indicates that increasing 

dose of nitrogen delays harvesting of flower stalk . 

N, leve l recorded maximum days for harvesting of 

flower stalk, significantly superior over rest of the 

treatment except N2 level. Both were at par with each 

other. 

EFFECT OF GIBBERELLIC ACID 

Higher concentration G, recorded significant 

resu l t over alI ot her concentrations in respect of period 

of harvesting of flower stalk followed by G2, G, 

concentrations. 

EFFECTS OF INTERACTION 

Interaction 

non significant . 

POST HARVEST OBSERVATIONS 

effects were found 

4.5 AVERAGE NUMBER OF LEAVES PER HILL AT HARVEST 

and Go 

to be 

The average number of leaves per hill at harvest 

as influenced by different treatments were recorded and 

presented in Table 10 and illustrated in Fig. 6. 
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Table 10 Data showing average number of leaves per hill 

at harvest. 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 55.50 62.90 81.60 78.55 69.63 

N, 55.15 67 .1 5 79. 10 87.10 72. 12 

N, 65 . 65 73 . 40 77 .1 5 83 . 60 74.95 

N, 60 . 85 74 . 85 75 . 85 93 .1 5 76. 17 

Mean 59 . 28 69.57 78.42 85 . 60 

Treatments Nitrogen GA Interaction 
level 

• F' test s i g. Si g. N. S. 
S .E. ( Ml ± 1. 12 0.96 1. 93 
CD at 5" 3.57 2. 77 5 . 53 

EFFECT OF NITROGEN LEVELS 

Increasing le vel of nitrogen recorded inc rease 

in average number of leaves. 

N3 level recorded significant result over all 

other treatments except N, being at par. However, N, and 

N2 were also at par with each other. 

EFFECT OF GIBBERELLIC ACID 

G3 concentration recorded significantly more 

number of leaves than al 1 other treatments followed by G,, 

G, and Go. 
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EFFECTS OF INTERACTION 

Treatment combination recorded 

significantly more number of leaves followed by N,G, and 

N2 G3 • However, N,G, and N2 G, were at par wit h each other. 

4.6 AVERAGE NUMBER OF RACHIS PER HILL AND PER HECTARE 

The average number of rachis per hill and per 

hectare as influenced by different treatments were 

recorded and presented in Table 11 and Table 12 

respectively and il l ustrated in Fig. 7. 

Table 11 Data showing average num ber of rachis per hill. 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 1.0 1.0 1.0 1.0 1.0 

N, 1.0 1.0 1.0 1.0 1.0 

N, 1.0 1. 25 1. 45 1. 35 1. 26 

N, 1. 65 1. 50 2.0 2.30 1. 86 

Mean 1. 16 1. 18 1. 36 1. 41 

Treatments Nitrogen GA Interaction 
level 

'F ' test Sig Sig N.S. 
S.E. <M> ± 0.04 0.03 0.06 
CD at 5" 0. 13 0.09 o. 18 



Tab le t 2 Data sho win g avera ge num b er of rachis per 

hectare . 

Main Sub treat me n t s 

Treat 
me n ts Go G, G, G, Mean 

No 47777.78 5tttt. U 56666 . 66 57777.78 53333.33 

N, 58888.89 6t1tt. 1t 64444 . 44 68888 . 89 63333.33 

N, 7tttt. u 88888.89 t03tt L tt 96000.00 89777 . 78 

N, 1t 7333 . 33 t06666.67 t42222.22 t63555 . 56 t32444.45 

Mean 73777 . 78 76944.45 9 t 6 1t .t0 96555.55 

Treatment Nitrogen GA Interact i on 
Level 

'F' test Sig Sig Sig 

SE ( Ml± 4744.44 404L33 8333.33 

CD at 5% t5597 . 22 t2436.00 25000.00 

EFFECT OF NITROGEN LEVELS 

N
3 

level of nitrogen produced maximum number of 

rachis per hil l and per hectare which was significantly 

superior to a ll ot her treatments, except N, I eve I . 

However, N2 leve l was signif i cantly su p erior to N, and No 

I eve I. 

EFFECT OF GIBBERELLIC ACID 

G, concentration of GA recorded highly 

sign ificant result over all other GA concentrations, 

followed by G,, G, and Go. 
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EFFECT OF INTERACTION 

N3 G3 combination recorded significant results 

over all other treatment combination fo ll owed by N2G,, 

No G, and N, G, . 

4 . 7 AVERAGE LENGTH OF RACHIS PER HILL 

The data in respect of the average length of 

rachis per hi I I as influenced by different treatments were 

recorded and presented in Table 13 and illustrated in 

Figure. 8. 

Table 13 Data showing average length of rachis 

per hill Cern) . 

Main Sub treatments 

Treatments Go G, G2 G, Mean 

No 26.54 27.73 28.42 29.67 28.09 

N, 27.07 27 . 95 29.73 30.72 28.87 

N2 27.36 29. 14 30.04 31. 14 29.42 

N, 27.98 30 . 66 31 . 88 32.20 30.68 

Mean 27.24 28.87 30.03 30.93 

Treatments Nitrogen GA Interaction 
level 

• F' test Sig Sig N.S . 
S.E. CMl ± 0 .34 0. 16 0 . 3 2 
CD at 5% 1. 11 0 . 47 



'II 

EFFECT OF NITROGEN LEVEL 

N, level of nitrogen produced significantly 

superior result as compared to all other nitrogen levels 

in respect of average length of rachis per hill, followed 

by N,' N, and No level. However, N, level was 

significantly superior over No l evel, being at par with N, 

level. 

EFFECT OF GIBBERELLIC ACID 

G, conce n tration of GA produced significant l y 

superior result as compared to a l l other GA concentration 

followed by G,, G, and Go concentrat i o n s . G, concentration 

was a l so significantly superior to G, and Go 

concentration. 

EFFECT OF INTERACTION :-

Interaction 

significant. 

effects were found to be non 

4.8 AVERAGE LENGTH OF FLOWER STALK <EXCLUDING RACHIS > PER 

HILL :-

sta l k 

The data in respect of average length of flower 

(excluding rachis) per hill as influenced by 

diff e rent treatments were recorded and presented in Table 

t4 and illustrated in Fig. 9. 
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Table 14 Data showing average length of flower stalk (em) 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 81 . 40 85.28 86.32 87.41 85.10 

N, 81.39 85.74 87.75 90.63 86 . 37 

N, 82.73 86 . 30 88.06 92.94 87.50 

N, 84.55 86.46 90.87 93.36 88. 78 

Mean 82.51 85 . 94 88. 25 91.06 

Treatments Nitrogen GA Interaction 
level 

'F' test Sig Sig N.S. 
5 . E. <Ml ± 0 . 92 0.39 0.78 
CD at 5% 2.95 1. 12 

EFFECT OF NITROGEN LEVELS 

N,, N, and N, levels of nitrogen r e c o r ded 

significant results over No, being at par with each other. 

However, N2 , N, and No were at par with each other. 

EFFECT OF GIBBERELLIC ACID 

G, concentration of GA recorded highly 

significant result followed by G,, G, and Go. G, and G, 

were also significantly superior to Go concentration. 

EFFECT OF INTERACTION 

Interaction effects were found to be non 

significant. 
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4 . 9 AVERAGE NUMBER OF FLOWERS PER STALK 

The data in respect of average number of flowers 

per stalk as in f luenced by d i fferent treatments were 

recorded and presented in Tabl e 15 and illustrated in 

Fig. 10. 

Table 15 Data showing average number of f l owers per stalk. 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 27.40 32.05 35.45 40.05 33.73 

N, 28.20 35.90 36.00 44. 10 36.05 

N, 29.80 35.90 38.85 48.05 38.15 

N, 31.65 38.20 40 . 15 52 . 60 40.65 

Mean 29 . 26 35.5 1 37.61 46.20 

T reatments Nitrogen GA Interaction 
leve l 

'F ' test Sig Sig N.S. 
S. E. <MJ ± 0.07 0.09 0. 19 
CD at 5" 0 . 2 1 0.27 0.54 

EFFECT OF NITROGEN LEVEL 

N, leve l of nitrogen pro d uced maximum f l owers 

per stalk . The resu l t wa s h ighly significant over all 

other nitrogen l evels follo wed by N,, N, and No levels. 

However, N, and N, were also significant l y superior over 

No. 
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EFFECT OF GIBBERELLIC ACID :-

G, concentration of GA recorded highly 

significant resu lt s as compared to all other GA 

concentrations fol lo wed b y G,, G, and G0 • 

EFFECT OF INTERACTION :-

N,G, recorded significant results as compared to 

all other treatment combination followed by N2 G3 , N,G 3 and 

N,G, combinations. 

4.10 AVERAGE YIELD OF FLOWERS PER PLANT IN GRAM :-

The data in respect of flower yie ld per plant as 

influenced by different treatments were recorded and 

presented in Table l 6 and illustrated in Fig. ll. 

Table 16 Data showing average yield of flowers per 

plant (g). 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 62 .67 66.94 67.85 95 . 84 73.32 

N, 64.21 69 . 06 70.11 99.79 75.79 

N, 65.25 69.74 87 . 58 113. 40 83.99 

N, 66. 14 79.71 95 . 16 115.56 89.14 

Mean 64.56 71.36 80.17 106. 14 

Treatments Nitrogen GA Interaction 
level 

'F' test Sig Sig N. S. 
S.E. <M> ± 1. 47 1. 29 2.57 
CD at 5" 4.69 3.70 7.39 
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EFFECT OF NITROGEN 

N, level of nit rog en recorded significantly 

superior resu 1 ts fo 1 1 owed by N2, N, and No 1 eve 1. N2 and 

N, were also s ignificantly superior to No level. Minimum 

yield was recorded by No level. 

EFFECT OF GIBBERELLIC ACID 

G, 

significant 

concentration of 

results as co mpared 

GA 

to 

concentrations. Howe ver, G:z and G, 

significant over Go concentration. 

recorded b y Go concentration. 

EFFECT OF INTERACTION 

recorded 

rest of 

highly 

the GA 

were also highly 

Minimum yield was 

N, G, and N2 G, recorded significanly superior 

results over all other treatment combinations being at par 

with each other. However, N,G, and NoG• were at par with 

each other. Minimum yie ld was recorded by NoGo 

com bination. 

4.11 AVERAGE YIELD OF FLOWERS PER PLOT AND PER HECTARE IN 

QUINTALS :-

The data in respect of yield of flowers as 

influenced by different treatments were recorded an 

presented in Table 17 and 18 and illustrated in Fig. 12. 



L... 
r:.: 

::-

:~ 
L, 
"" UJ 

~~ 
:.:::. 

.--

,_ 

~= 

2( 

';"(: 

E..Q 

=·-· .. -
Y.. 

a · 

1•: · 

0 

S. L' Q 

T P. E >- T 1.1 E IJ T S. 

i' ICI.JC ~ lCG2 rJ1 G.: r UG:. t l':GC i l'2G2 tJ.3GO tJ~2 
1JCG1 rtCG~ rllG1 r l1G3- tJ2G1 tl2t"'~ rt~Gl r~~ 

T P. £ A T f...l ~ t J T S.. 

FIG 12 _ AVERAGE YIELD OF FLOWERS PER HECTARE IN QUINTALS. 



EFFECT OF NITROGEN 

q/ha) 

N, recorded s i gnificant l y superior yield (63.10 

as compared to rest of the ni trogen l evels. 

Simi l ar l y N2 l eve l was also sig ni ficantly superior to N, 

and No level . Ho wever , N, and No l eve l s were at par with 

each other. 

EFFECT OF GI BBERELLIC ACID 

G, conce n tration of GA produced significantly 

superior yield (75 . 21 q/ha) as compar e d to rest of the GA 

concent ration. Si mi l arly, G, a nd G, were also 

significantly superior over Go co n ce n tration. G, was also 

significantly superior over G, . 

EFFECT OF INTERACTION :-

and N,G, combinatio n s recorded 

significantly super i or yield (8 1 . 77 q/ha and 80.44 q / ha 

respectively) over a l l ot her treat me n t com binations, being 

at pa r wi th eac h o t her. Ho wever , n e xt i n order were N,G, 

and NoG, being a t par wit h eac h other. N0 Go recorded 

lowest yield per hectare . 

4.12 AVERAGE NUMBER OF ROOTED BULBLETS PER HILL : -

b ulb l ets 

The da t a in respect of average n umber of rooted 

as inf l ue n ced by different treat ments were 

recorded and presented in Tab l e 19 and illustrated in 

F ig. 13. 



Table 17 Data showing average yield of flowers per plot 

in kilogram. 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 1. 00 1. 07 1. 08 1. 53 1.17 

N, 1. 02 1. 10 1. 12 1. 59 1. 20 

N, 1. 04 1. 11 1. 40 1. 81 1. 34 

N, 1. 05 1. 27 1. 52 1. 84 1. 4 2 

Mean 1. 02 1. 13 1. 28 1. 69 

Treatments Nitrogen GA Interaction 
level 

' F' test Sig Sig N.S . 
S.E . <Ml i 0.02 0.03 0.05 
CD at 5" 0.07 0 . 08 o. 15 

Table 18 : Data showing average yield of flowers per 

hectare in quintal 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 44 . 44 47.55 48 . 00 68.00 51.99 

N, 45.33 48.88 49 . 77 70.66 53.66 

N, 46.22 49.33 62 . 22 80.44 59.55 

N, 46.66 56.44 67.55 81.77 63. 10 

Mean 45.66 50.55 56.88 75.21 

Treatments Nitrogen GA Interaction 
level 

'F' test Sig Sig N. S . 
S.E. <Ml i 1. 19 1. 40 2. 18 
CD at 5" 3.41 4.48 6 . 25 



EFFECT OF NITROGEN 

q/ha) 

N, recorded significantly superior yield (63.10 

as compared to rest of the nitrogen levels. 

5 i m i I a r I y N, leve l was also significantly superior to N, 

and No level . However, N, and No levels were at par with 

each other. 

EFFECT OF GIBBERELLIC ACID : -

G, concentration of GA produced significantly 

superior yield (75 . 21 q/ha) as compar e d to rest of the GA 

con c entration . Similarly, G, and G, were a I so 

significantly superior over Go concentration. G2 was also 

significantly superior over G, . 

EFFECT OF INTERACTION : -

and N, G3 combinations recorded 

significantly su perior yield (81.77 q/ha and 80 . 44 q / ha 

respectively > over al I other treatment comb i nations, being 

at par with each other . However, next in order were N, G, 

and NoG, being at par wi th each other. NoGo recorded 

lowest yield per hectare. 

4.12 AVERAGE NUMBER OF ROOTED BULBLETS PER HILL :-

bulb lets 

The data in respect of average number of rooted 

as influenced by different treatments were 

recorded and presented in Table 19 and illustrated in 

Fig. 13. 
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Table 19 Data showing average number of rooted bulblets 

per hill. 

Main 

Treatments 

No 

N, 

N, 

N, 

Mean 

Treatments 

'F ' test 
S . E. CH ±l 
CD at 5" 

EFFECT OF NITROGEN 

Go 

6 . 75 

6 . 75 

6.95 

7 . 10 

6.88 

Sub 

G, 

6 . 85 

7 . 10 

7 . 50 

7 . 55 

7 . 25 

Nitrogen 
leve l 

Sig 
0.22 
0.72 

treatments 

G, 

6.95 

7.85 

8.25 

8 . 55 

7.90 

GA 

Sig 
0 . 24 
0.70 

G, Mean 

8.05 7.15 

8 . 30 7.50 

8.30 7.75 

9.25 8. 11 

8.47 

Interaction 

N.S. 
0.49 

Ns level of nitrogen recorded significantl y mor e 

yield of average number of rooted bu l blets per hill 

followed by N2 , N, and No 1 eve 1. However , N,, N, and No 

were at par with each other. 

EFFECT OF GIBBERELLIC ACID 

Gs concentration of GA recorded signifi cant 

result over G, and Go being at par with G, concentration. 
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EFFECT OF INTERACTION 

Interaction effectl s were found to be non 

significant. 

4.13 AVERAGE NUMBER OF UNROTTED BULBLETS PER HILL 

The data in respect of average number of 

unrooted bu lblets produced as influenced by different 

treatments were recorded and presented in Table 20, and 

i !lustra ted in Fig. 14. 

Table 20 Data showing average number of unrooted 

bulblets per hill. 

Main Sub treatments 

Treatments Go G, G, G, Mean 

No 14. 10 14.92 16.40 18.50 15.98 

N, 14 . 35 17.15 19.55 20.70 17.93 

N, 17.10 15.45 16.70 24.42 18.41 

N, 19.05 20.55 23 . 40 21.94 21.23 

Mean 16. 15 17.01 19.01 21.39 

Treatments Nitrogen GA Interaction 
le ve l 

'F ' test Sig Sig N. S. 
S.E. <Hl ± 0 . 30 0.55 1. 10 
CD at 5% 0.97 1. 58 



EFFECT OF NITROGEN 

superior 

N3 level 

results 

of n itrogen produced significantly 

as co mpared to rest of the treatments 

fa I I owed by N,, N, a n d No I eve I . However, N2 and N, level 

wer e at par wit h e ac h other. No l eve l recorded lowest 

average numb er of u n rooted bu lbl et s pe r hil l. 

EFFECT OF GIBBERELLIC ACID 

G, concentration recor d ed significant l y superior 

yield of u nrooted b u lbl ets over a ll other treat ments. G, 

conce n tration recor d ed significan t l y more yie l d over G, 

and G, concentration. 

EFFECT OF INTERACTION 

Interaction 

significant. 

effects were found to be 

4.14 AVERAGE VASE LIFE PERIOD OF CUT FLOWERS IN DAYS 

non 

The data i n respect of average vase life period 

of harvested spike as influenced b y different treatments 

were recorded and presented in Table 21, and illustrated 

in Fig. 15. 
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Table 21 
q~ 

Data showing average vase,period of cut flowers 

(spike) in days. 

Main Sub treatments 

Treatments Go G, G2 G, Mean 

No 8 . 99 11.55 10.22 11. 77 10.63 

N, 9 . 41 12. 15 12 . 90 13.30 11.94 

N2 10.55 12.80 13. 12 13 . 30 12.44 

N, 11.55 12.72 13.30 13.40 12.74 

Mean 10 . 12 12.30 12.38 12.94 

Treatments Nitrogen 
level 

GA Interaction 

"F' test 
S. E . <Ml ± 
CD at 5" 

EFFECT OF NITROGEN 

N,, N2 

Sig 
0.49 
1. 58 

Sig 
0 . 25 
0 . 74 

and N, level of nitrogen 

N. S. 
0.51 

recorded 

significantly more average vase li fe period than No level, 

being at par with each other . 

EFFECT OF GIBBERELLIC ACID 

G,' G2 and G, concentration recorded 

significantly superior results over Go concentrations. All 

the concentrations recorded signifi cantly more average 

vase life period than control. However, all the 

concentrations of GA were at par with each other . 

EFFECT OF INTERACTION 

Interaction effects were found non significant. 



CHAPTER V 

DISCUSSION 

tuberose, 

The findings in respect of growth and yield of 

presented in t h e previous chapter are discussed 

in this chapter by revie wing the available l iterature. 

PRE- HARVEST OBSERVATIONS 

5.1 . NUMBER OF LEAVES 

Increasing l evels of nitrogen exhibited 

increasing trend in respect of production of leaves. At 

all the stages of growth more number of leaves were 

recorded under increasing leve l s of nitrogen . Similar 

resu l ts were reported b y Jana et . hl_. (1974l in tuberose, 

Rahman and Mitra (1976) in dahlia, Allurwar (1980l in 

tuberose, Bhattacharjee et.hl_. <1982l in hippeastrum, Shah 

~. hl_. (1984l in gladiolus, Uttarwar (1984) and Bankar and 

Mukhopadhyay (1985) in tuberose. 

It is wel l established fact that GA act in eel 1 

elongation or en l argement, resu l ting in increasing number 

of leaves. Increasing concentration of GA exhibited 

increasing trend in production of more number of leaves at 

al 1 the stages of growth. Soaking of tuberose bulbs in GA 

at 40 ppm concentration re c orded maximum number of leaves 



and minimum in contro l at all the stages. Similar results 

were reported by Singh (1983) in onion, 

Bhattacharjee <1984) in gladiolus . But Laiche and Box 

(1973) in lily, Mukhopadhyay and Sadhu (1985) in tuberose 

recorded reduction in number of l eaves. 

However, increasing dose of nitrogen with 

increasing concentration of GA i.e . N3 G, <70 kg N/ha + 40 

ppm GA,l recorded maximum number of leaves (26.251 and 

minimum (19.35) under NoGo (0 kg N/ha + water soaking). 

The results were not signi ficant at 75 days 

planting. 

after 

5.2. DAYS REQUIRED FOR EMERGENCE AND HARVESTING OF FLOWER 

STALK FROM PLANTING :-

The data ( Table 7 and 8) revealed that N, level 

<75 kg N/ ha) recorded maximum days (100.66) for emergence 

of flower stalk followed by N2 and N, level (60 kg N, 50 

kg N/ha respectively). No (Q kg N/hal recorded minimum 

days for emergence of flower sta l k. Thus it can be said 

that increasing dose of nitrogen helped in increasing 

vegetative growth and de l ays e mergence and harvesting of 

flower stalk. Similar findings were recorded by Wilsie 

(1961l, 

(1982) 

Bhattacharjee (1981) in gladiolus, Bhattacharjee 

in hippeastrum, Jag tap ( 1983) in tuberose, Shah 

!U_.;D_. ( 1984 ) in gladiolus. 



Similar l y, soaking of bulbs in higher 

concentration of 

emergence and 

GA (40 

harvesting 

pp m) recorded maximum days for 

(99.40 and 86 . 22 days 

respectively) of f l ower stalk from emergence, followed by 

20 ppm (94.77 days and 84.52 days ) and 10 p pm (90.81 days 

and 80 . 97 days) . These findings are in agreement with the 

findings of Biswas ~- ~· ( 1983) i n tuberose. However, 

Bhattacharjee ( 1984) in glad i olus, reported that 

gibbere l lic acid stimu l ated f l ower stalk. T hus GA, helped 

in developing more vegetative growth a n d hence delayed 

emergence and harvesting of flo wer stalk. 

Ho wever, combined ef f ect of nitrogen l evel and 

GA concentration was found non significant. 

POST - HARVEST OBSERVATIONS 

5.3. NUMBER OF LEAVES AT HARVEST 

The data recorded ( Ta bl e 10 ) revealed that N, 

level of nitrogen (70 kg N/ ha) recorded (76.17 leaves) 

fo l lowed by 60 kg N/ ha and 50 kg N/ha (74.95 leaves and 

72.12 leaves respective l y). 

Simi l arly GA at 40 p p m concentration recorded 

~85.60 leaves~ fol l owed by 20 ppm and 10 ppm (78.42 leaves 

and 69.57 leaves respective l y) . 
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As regards combined effect N,G, (70 kg N/ha + 40 

ppm GA concentration> recorded maximum number of leaves 

(93 . 15 leaves> followed by N, G, (87.10 l eaves) and N2 G3 

(83.60 leaves). These resu lts are in agreement with the 

findings of Bhattacharjee et.~. <1982 > in hippeas trum and 

Uttarwar (1984) in tuberose. 

5.4. NUMBER OF RACHIS PER HILL AND PER HECTARE 

The data <Table 12> revealed that maximum rachis 

(1.86/ hill and 132444.45 / hal were recorded under N, level 

<70 kg N/hal. 

Similarly GA at 40 ppm concentration recorded 

maximum rachis (1.41/hill and 96555 . 55/hal similar 

findings we re recorded by Bhattacharjee et.~. <1982) in 

hippeastrum , Biswas !!J;,. ~· (1983) in tuberose, Bore IIi 

(1984> and, Patti and Arora <1984) in gladiolus. 

However, combined effect of nitrogen level and 

GA concentration recorded maximum number of rachis 

(163555.56/hal under (75 kg N/ha + 40 ppm 

concentration>. 

These results might be due to the fact that 

enhanced physiological activities of plant due to 

app li cation of higher nitrogen level and GA, 

concentration, helped in development of more number of 
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leaves, resulted in enhanced production and uptake of 

nutrients for productin of more numbe r of rachis . 

5 . 5. LENGTH OF RACHIS AND FLOWER STALK 

The data <Table 13 and 14l indicated that 

nitrogen l evel ( 70 kg N/hal and GA concentration <40 ppm l 

re c orded maximum l ength of rachis ( 30 . 68 em and 30.93 em 

respectively). 

S imi l arly the nitrogen level, 70 kg N/ ha and GA 

conce n tration <40 ppml recorded max imum length of flower 

stalk (88.78 em and 9 1 .06 e m r es pect i vely). This is due t o 

enhanced growth rate of vegetative p l ant part due to the 

enhanced physiologica l activity in fluenced by higher dose 

of nitrogen and growth regu l ator. These findings are in 

agree ment with 

(1982 ) 

Kosugi ( 1960) i n gladio l us, Bhattacharjee 

in hippeastrum, Shah ~· ~· <1984 ) in 

gladiolus, Bankar and Muk hopad hyay ( 1985> in tuberose , 

Lemeni and Le meni (1985> in glad iolus, Go wda~.~ <1988) 

Sidhu and Arora <1989 > i n g l adio lus . 

As regards combined effect of nitrogen level and 

GA concentration was found non significant. 



5 . 6. NUMBER OF FLOWERS PER STALK 

(40 . 65) 

The data (Table 15l revealed that maximum 

flowers were recorded under higher nitrogen level 

(70 kg N/hal and GA (40 ppm) recorded (46.20) . This might 

be due to more number of internodes on increased length of 

rachis . 

levels, 

(1964) 

Patti 

These findings as regards effect of nitrogen 

are in agreement with the findings of Garibaldi 

in gladio l us, 

and Arora <1980l 

Mitra et. ;ll_. <1976) in tuberose, 

in g l adio l us, Nanjan et.;U_. (1980) 

in tuberose, Jana and Bose (1980) and Bhattacharjee et.;U_. 

( 1982) in hippeastrum, Jagtap ( 1983) in tuberose, Shah 

~-tl (1984) and Gowda ~- tl ( 1988l in gladiolus. 

As regards effect of GA, similar results were 

recorded by Bose 

(1983) in 

(1980) in hippeastrum, Biswas 

tuberose, Bhattacharjee (1984) in 

gladiolus, Carr and Wid mer (199 1 ) in Zantedeschia. 

However, 

GA concen t ration, 

combined effect of nitrogen level and 

recorde d maximum f l owe r (52.60) under 

N,G, (70 kg N/ha + 40 ppm GA concentration). 

5.7. YI ELD OF FLOWERS PER HECTARE 

The data (Table 18) revea l ed that maximum yield 

of f l owers (63 . 10 q/hal were recorded under higher level 

of nitrogen <70 kg N/hal fo ll owed by 60 kg Nand 50 kg 

N/ha (59 . 55 and 53 . 66 q/ha respectiv e ly>. 



Similarly 40 ppm GA concentration recorded 

maximum flower yie ld <75 .21 q/hal followed by 20 ppm and 

10 ppm concentration. <56.88 and 50.55 q/ha respectively) . 

Similar results were reported by Garibaldi ( 1964) and 

Lemeni and Lemeni (1965) in gladiolus, Jana !U_.;U_. (1974) 

in tuberose, Mitra et.;U_. <1979) in tuberose, Bose et.;U_ 

(1980) 

!U_. tl 

in hippeastrum, Nanjan !U_.;U_ (1980) and Biswas 

(1983) in tuberose, Deswal ( 1983)' 

Bhattacharjee <1984), Shah et.;U_. (1984) and Patti and 

Arora <1987 ) 

Gowda !U_. ;U_. 

in gladiolus, Mugge et.;U_. <1987) in tulip, 

<1988) in gladiolus, Carr and Widmer <1991> 

in Zantedeschia. 

The combined effect in respect of yield of 

flowers per hectare was maximum (81.77 q/ha l under N,G, 

<70 kg N/ha + 40 ppm GA, l followed by N,G, (60 kg N/ha + 

40 ppm GA, l <80. 44 q / hal. 

More number of leaves, their e nhanced activity 

due to higher dose of nitrogen and soaking of bulb in 

growth regu lator <GAl enhanced physiological activity and 

uptake of 

chlorophyll 

chloroplasts. 

ce II s in 

synthesize 

nutrients, which might have increased 

content. Chlorophyll pigment consists of 

Chloroplasts are dynamic entities of green 

which photosynthesis continues. The plant 

food from co, and H,O in presence of 

chlorophyll and radiation. Thus increased quantit y of 
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chlorophyll mi ght have resulted in increased yield of 

flo wers. 

5.8. NUMBER OF ROOTED AND UNROOTED BULBLETS 

The data (Table 19 and 20) revea l ed that higher 

level of nitrogen (70 kg N/hal and more concentration of 

GA, (40 ppm) recorded more number of rooted bulblets (8.11 

and 8.47 respective l y> and unrooted bulblets <21.23 and 

21.39 respectively). These findi n gs are in agreement with 

the findings of Joiner~·~· (1964) in amaryllis, Winkler 

( 1969) in gladio l us, Cirrito <1975) and Allurwar (1980) in 

tuberose, Bhattacharjee ( 1984), Patti and Arora (1986) in 

gladiolus . However kosugi (1960) and Sakalska (1968) in 

gladiolus reported that the n u mber of cor mels was greater 

at l ow nitrogen a n d decreased markedly at the highest 

nitrogen level . 

This mig h t be due to more production of food 

material in the l eaves, due t o enhance physiological 

activities resulted in deve l op ment of more number of 

rooted and unrooted bulblets . 

5.9. VASE LI FE PERIOD OF CUT FLOWERS <RACHI S > 

The data (Table 2 1 ) revealed that higher 

nitrogen level <70 kg N/hal and higher GA concentration 

(40 ppml recorded maxi mum vase l if~ period 12.74 days and 



12.94 days respectively. Similar findings were also 

observed by Deswal and Patil 

( 1984) in gladiolus. 

(1983 ) and Bhattacharjee 

nitrogen 

The enhanced activity of plant due to high 

and high GA concentration accumulated such 

substances in the rachis (flowers) which might have helped 

in prolonging vase l ife of cut flowers <rachis). 

The interaction effect with regard to a length 

of rachis, length of flower stalk, number of rooted and 

unrooted bulblets and days for vase life were found to be 

non significant. 



CHAPTER VI 

SUMMARY AND INFERENC E S 

A field experiment "E ffect of Ni trogen leve l s 

and Gibberel lie acid on growth and flowering of tuberose 

<Polianthes tuberosa, L.) was conducted from July 91 to 

January 92 at Agriculture college Garden, 

Nagpur. 

Maharajbag , 

The experiment was laid out in Split Plot Design 

with four levels of Nitrogen (0 , 50, 60 and 70 kg N/ ha ) 

and four concentrations of Gibbere lli c acid <O, 10, 20 and 

40 ppm> with a co mmon leve l of Phosphorus and Potash (20 

and 30 kg/ha respectively), replicated four times . 

The results in respect of growth and yi eld are 

summarised below :-

Higher dose of Nitrogen (70 kg N/ha) and higher 

concentration of GA (40 ppm) exhi b ited significantl y 

superior gro wth i n respect of n umber o f leaves, throughout 

the period of ex perimentation . S im i l arly above l evels of 

Nitrogen and GA concentration also exh i bited significantly 

superior results in respect of days required for 

harvesting , number of rachis/hill, length of rachis, yield 

of flo wers / ha, number of bu l blets <rooted and unrooted) 

and prolonging vase l ife of rachis. 



Amongst various treatment combinations N, G, <7 0 

kg N/ha + soaking of bulbs in 40 ppm GA concentrations ) 

exhibited signifi c antly superior results in re s pect of 

number of leaves per hill, days required for harvesting of 

flower stalk, number of rachis/hill, length of rachis, 

yield of flowers/ha, number of number of flowers/stalk, 

rooted and unrooted bulblets and prolonging vase life of 

rachis. 

The present investigation thus, revealed that 

response of Nitrogen and Gibberellic acid combination ( 70 

kg N/ha 40 ppm GA 3 ) exhibited significantly superior 

results in respect of vegetative growth and yield of 

tuberose flowers . Being the first attempt of the present 

investigation the results • a re suggestive and not 

conclusive. The findings need confirmation . 



LITERATURE CITED 

A 11 urwar, S . V. ( 1~ . .§.2._l : Effect of different le vels of 

nitrogen on growth and flowering in tuberose 

(Po lianthes tuberosa, linn > Unpublished M.Sc. 

thesis submitted to Punjabrao Krishi 

Vidyapeeth, Akola. 

• Auge, R. (1982) : The inf lence of gibberellic acid o n the 

flowering of Gladislus Cr. Hunting song. 

Hart. Abst. 53(3) : 1875. 

• Auge, R. ( 1982) : Research on the forcing of tubbl ips .Cv. 

Bankar, 

Apeldron ( heat treatment of bulbs and action 

of gibberellin) 

Hart. Abst. 53(4) 2745 

G.J. and A. Mukhopadhyay (~) : Response 

Cv. "Single' Polianthes tuberosa L. 

high dose of NPK. 

5oth Indian Hart. 33(3) 214-216 

of 

to 

Bankar, G.J. and A. Mukhopadhyay <19~) : Effect of NPK on 

growth and flowering in tuberose Cv.Double. 

Indian J. Horti. 47(1): 120- 126 



* Bhattachar jee, S. K. ( 1~) Influence of nitrogen, 

phosphorus and potash fertilization on 

flowering and corm production in gladioli. 

Singapore J . of Primary industries. 9(1):23-27 

Bhattachar jee, S. K. and L. P. Yadav ( 1~) : Effect of 

nitrogen, phosphorus and potash fertilization 

on Hippeastrum. 

Indian Agriculturist. 

<Hart . Abst. 53(10) 

26(3) 

7239) 

193-197. 

Bhattacharjee, S . K. <1984) : Effect of growth regualting 

chemicals on growth, flowering and tuberous­

root formation of Dahlia. 

The Punjab Hart. J XXIV (1l 138-143 

• Bhattacharjee , S.K . <1984) : The effect of growth 

regulating chemicals on gladiolus 

Gartembauwissenschast 49 (3) 

(ornamental Hart. 10(11) : 162) 

103-106 

Biswas, J , T.K . Bose and R.G. Maiti (1983> : Effect of 

growth substances on growth and flowering of 

tuberose (Pol ianthes tube rosa L. l 

South Indian Hart. 31 129-132 



• Bragt, J.V. and H. V. Gelder <1979) :Effect of GA, 6-

benzylaminopurine, a-napthaleneacetic acid 

and ethephon on growth and floweing of tulip 

bulbs Acta Hart. 91 161 - 165 

<Hart . Abst. 51 (3) 2:022) 

• Borrelli, A. (~) Planning density and nitrogen 

fertilizing in the cultivation of gladoli 

summer and autmun . 

R~vlsta della Ortoflorofrattlcolture ltallana. 

68(3) 201-210. 

Bose, T.K B.K . Jana and T.P. Mukhopadhyay ~1980) 

Effects of growth regulators on growth and 

flowering in Hippeastrum hybridum. 

Scientia Horticulture. 12 (2) 195-200 

(Ornamental Hart. 6(9) : 113) 

• Cirri to, H . ( 1972l: Pre! imlnary studies on terti 1 izing to ---
increase the size of tuberose bulbs. 

Hart. Abst. 45 9872. 

• Cirrito, H. <1975l The effect of manuring and bulbi! 

circumference on the enlargement of bulbs of 

tuberose. 
Anna 1 i dell' lstituto spermentale per Ia 

Floricultura. 6<1l 27-43 

<Hart. Abst. 42(12) 1647) . 



Carr, B.E. and R.E. Widmer <1987> Gibberellic acid 

increases flower numbers in Zantedeschia 

el liottiana and Z.rehmannii . 

Hart. Science . 22 (4) 605-607. 

Deswal, K.S V.K . Patil and K. \.1 . Anserwadekar (~l 

Nutritional and plant population studies in 

gladiolus. 

Indian J. of Hart . 40(3 &. 4) 254-259 

• Deswal, K.S and V. K. Pati l (~) : Vase l ife of spiklets 

of Gladiolus grandiflora as influenced by soil 

fertility and induction media. 

J. of Maharashtra Agricultural Universities. 8 

( 1l 34-36 
<Hart. Abst. 53 ( 1) 8009) 

• Dua, l.S; O.P. Sehgal and K.S . Chark <1984l:Gibberellic 

acid induced parliness and increased 

production in gladiolus. 

Gartenbauwlssenschart. 49 <2> 91-94 

<Ornamental Hart 10<9> 124> 

• Eldabh, R.S ; A.E. Awad and A. Nabih (1978) : Effect of 

growth regulators on tulip Cv. Apeldron. 

Research bulletin Faculty of Agriculture. 

958 (12) 

<Hart. Abst. 51<1l. 



0,9 

* EI - Melig y , M. M. (1982 ) Effect of gibberellin a n d 

radiation on cor m formation and anthocyanin 

c ontent in gladiolus. 

Agril. Research review: 60(3 ) : 265-280 

(Growth Regulator Abst . 13 : 179 . l 

• Garibaldi, A.E. ( 1964) Preliminary results of a 

fertilizer trial on Gladioli. 

Riv . ortof lorofrnttic . ita! . 48 

<Hart. Abst . 35(2) 408) 

535-540. 

Gordon, R.H. and A. R. Ress <1977) : Gro wth regulator 

treatme n ts to improve the yield of twin-s c aled 

narsissus. 

Scientia Horticultura 6 237-240. 

• Gowda, J.V . N ; R. Jayanti and B. Raju (~): Studies on 

the effect of nitrogen and phosphorus on 

flowering in Gladiolus Cv. Debonair. 

Haider, M.M 

Current Research . 1. 7(6) 80 - 81. 

<Hart. Abst. 59(3) : 2285) 

M.V. Rae and A.S . Murty <U!.§.! > : Effect of 

nitrogen 

Gladiolus. 

on growth and 

Indian J. of Hart. 38 ( 1 & 2) 

development of 

241 - 245. 



Hetman, J. (~) : The residual effect of organic mineral 

fertlization on the suitability of tulip bulb 

for forcing and reproduction. 

Hort. Abst. 47 : 9639. 

Jagtap, M.P.(~: Effect of different fertilizer doses 

on vegetative growth and flower yield of 

tuberose (Pol ianthes tuberosa, linn.) 

Unpublished M.Sc. thesis submitted to 

Punjabrao Krishi Vidyapeeth, Akola. 

Jana, B. K 5. Roy and T.K. Bose (1974) Studies on 

nutrition of ornamental plants . Effect of 

nutrition on growth and flowering of Dahlia 

and Tuberose. 

Indian J. of Hart. 31 (2) 181-185. 

Jana, B.K. and T.K. Bose ( 1980) : Effects of fertilizers -
on growth and flowering of Hippeastrum. 

Ind ian Agri cu lturist. 24(1) : 23-30. 

Jana, B.K. and 5. Biswas ( 1982) Effect of growth 

regulators on growth and flowering of 

tuberose. 
Hort. Abst. 53(4) 2751. 



.,, 

• Joiner, J.N. and T.J . Sheeham (~) : Macro-element 

nutrition of certain Horticulture crops. 

A. R. Fla. agric. exp . stats : 152-153. 

• Kosugi, K. (~) 

fertilizer 

gladiolus. 

Studies on blindness. Vl effect of 

treatment on flowering in 

J. Hart. Ass. Japan 29 77-82 

<Hart. Abst. 31<1) 117 ) 

• Laiche, A.J. and C.O. Box. ( 1973): Response of lilies of 

Gibberellic acid. 

MAFES Research Highlights 36<6) 8 

<Hart . Abst. 44(6) : 370) 

• Lemeni, C. and V. lemeni (~):Effect of fertilizer on 

gladiolus. 

Hart. Abst. 36 1401 

• Lin, W.C. and H.F. Wilkins <1975): The inf l uence of bulb 

harvest dats, temperature treatment and frowth 

substances an ontogeny of Lilum longforum . 

Acta Horticulture 47 225-233. 



• Lopez, P . D. and 0. A. Lopez ( 1985 l Influence of 

gibberellic acid on t h e development of Liatris 

spictata. 

Comumicadones de I a Il l reunion de ornamental 

Jornadas ternicas 12 205. 

• Mantrova, E.Z . (~ : Gladiolus nutrition . 

Bjul. Gl . bot. sada AN sssR. 24 64-70. 

<Hart. Abst. XL<2l l 

• Mathur, S.N. and R.A. Sharma ( 1969) Influence of 

gibbere ll ic acid on f l owering and critical day 

length of Dahlia. 

Abstr. 11'" int. bat, congr, seattle . 142. 

(Hart. Abst . XL (2) l 

Misra, A.K. and S . E . Negi <WI.l : Effect of nitrogen and 

pinching of main short on tuberisation in 

gladiolus. 

South Indian Hart . 25(2) 88-89 . 

Mitra, S.N, S.P. Munshi and S. Roy ( 1~) Effect of 

differe n t levels of nitrogen a n d bulb size on 

growth and f l oweri n g of tuberose. 

Indian Agriculturist. 23 (3) : 185-188. 



Motilal, V.S., K.K. Basaria, R.P. Singh and R.S. Singh(~): 

Response of gladiolus to NPK fertlization. 

Plant science. 11 : 69-73. 

* Mugge, A. and Richter P. (1975> The use of growth 

regulators in tulip propgation. 

Archiv fur Garentbau. 22(2) 55-56. 

<Ornamental Hart. 14(2) - 9) 

* Mugge, A; H. Benkenstein, P . Richter and H. Alex (~): 

Effect of increasing N. applications to tulips 

on cut flower yield and bulb reproduction 

during forcing. 

Archiv fur Gartenbau. 35(6) 249-253. 

<Ornamental Hart. 14(1) - 7) 

Mukhopadhaya, A. and Sadhu M.K. (1985) : Studies on the 

effects of preplanting treatments of bulbs of 

Polianthes tuberosa with Gibberel lie acid 

Progressive Hart. 17(2) 125-128. 

• Nanajan, K ; K.M.P. Nambisan ; D. Veeraragavathatham and 

B. M. Krishnan ( ~> The effect of NPK on 

the yield of tuberose <Polianthes tuberosa L.l 

National seminar on Production technology for 

commercial flower crops. 76-78. 

<Hart. Abst. 51<9) : 715> 



• Pa leg, L. G. < 1961> Phsyiological effect of GA-l on 

carbohydrate metabolism and analyse activity 

of barley endosperm. 

Pl. Phy . 35(3) : 293-299. 

Potti, S.K. and J.S. Arora (1986) : Nutritional studies on -
Gladio l us Cv. Sylvia . Effect of NPK on growth, 

flowering, corm, and cormel production. 

The Punjab Hort . J. 24 ( 1-4 ) : 125. 

-~ 

• Rahman, M.M. and S.N . Mitra (1974) Effects of nitrogen 

on growth and flowering of Dah l ia variabil lis 

Bangladesh Hort . 2(2) : 15-18 . 

<Ornamental Hort. Oct. 1976) 

• Rikhter, M.A . (1976) The effect of nitrogen on the 

reproductive capacity of narcissus. 

Khimya V. Selskom Khozyaistve. 14(8) 18-19 

<Ornamental Hort. 47(8) : 7664) 

• Roychowdhry, N. (1989) Effect of plant spacing and 

growth regulators on growth and flower yield 

of gladiolus grown under polythene tunnel. 

Acta Horticulture. 246 : 259-263. 

<Ornamental Hort. 16(2) : 51) 



15 

Rudnicki, R.M ; J. Nowak and M. Saniewski C1976l The 

effect of gibberellic acid on sprouting and 

floweing of some tulip cultivars. 

Scientia Horticu l turae. 4(4) : 387-397. 

• Sakalska, E. C~l 

Gladioli. 

Acta Pruhon. 

CHart. Abst. 

Some facts on the nutrition of 

17 : 29.47 . 

XL C1ll 

• Saniewski, M. <1978) : The effect of GA on the flowering 

and growth of Muscan Comosum Mi ll . 

Ornamental Hart. 4( 10) : 9198. 

Sandhu, M. K. and T.K . Bose C1973l Tuberose for most 

artistic garlands. 

Indian Hart. 18(3) 17-20 . 

• Sasso, G. ( 1962) An experi ment of mineral nitrogen 

ferti l izing of dah l ias growth for cut flowers . 

Hart. Abst. 32 : 1215. 

• Sabanek, J, F. Kopecky and K. Slaby ( 1976 > : Effect of 

Gibberellic and ethrel on the growth and 

development of tulips and hyacinths. 

Acta Universitatis Agriculturae . 24(3):387-396 

(Ornamental Hart. 5(3) - 3037) 



Shah, A, S.D. Lal and J.N . Seth <~l Effect of 

different levels of nitrogen and phosphorus on 

growth, flowering and corm yield of gladiolus 

Cv. Vink's Glory. 

Prog. Hort. 16(3-4) 305-307. 

* Shoushan, A.M; A.M. 

( lJ[ill) 

AbouDahab; R.S. Eldabh and M.Auda 

Mineral nutrition of Amar yllis II 

effect of fertilizer on bulb growth, bulblet 

production and nitrogen an sugar content of 

leaf ~ bulb Research bulletin, 

Agriculture. 966 : 11. 

<Hort. Abst. 51(1) : 495) 

faculty of 

Sidhu, G.S. and J.S. Arora (1~l: Response of Gladiolus 

varieties to nitrogen application. 

lndian J. Hort. 46(2) : 250-254. 

<Hor t. Abst. 60(8) : 6366) 

Singh, A. R, S.L. Pankaj and G.N. Singh (1983): Effect of 

growth regulators on growth, yield and quality 

on onion. 

The Punjab Hort. J. 1 (23) 100 

• Stuart, N.W. (1949) Fertilizers for gladiolus. 

Flor. Exch. 113(11) : 19 

<Hort. Abst. 20(4) : 3081 l 



• Stuart, N.W. and Mcclellan (1950): Effect of nutrient on 

gladiolus growth. 

Flor. Exch . 114<23) : 14,47 

<Hort. Abst. 21(3): 2232) 

Singh, R.S, V.S. Motilal and L.B. Singh <1~) 

N,P and K fertlization on tuberose. 

Effect of 

Indian J. Hort. 32<3 and 4) : 289-294. 

• Syrtanova, G. and l. Rachimbaev (1973) Endogenous 

gibberel lie during dormacy and growth of tulip 

bulbs . 

Fiziologiya Rastenii 20<4) 721-724. 

• Talia, M.C. and P . Stellacci (1980) The effect of 

gibbereelic on spring flowing bulbs. 

Revista della Ortoforfruitticoltura ltaliana. 

64(4 ) 303-313. 

(Hort. Abst. 51(5) 3753) 

Thomas, P.A, G.D. Goorts, and J .E. Preece ( 1983) 

Phthalimides, GA and flowering of cyclamen. 

Hortiscience 18(5) : 752-753. 

(Ornamental Hort. 10(6) : 66) 



• Tjia, B. ( 1986>: Growth and flowering of container - grown 

calla lillies as affected by growth regulating 

chemicals. 
Proceedings of the lnteramerican society for 

Tropical Horticulture. 30 : 159-163. 

<Hart. Abst. 59(5) - 4080). 

• Tuskamoto, Y. (1974) : Breaking dormancy of Gladiolus 

corms and inhibitors inducing dormancy. 

Acta Horticulture. 43 ( l l ) : 393 - 404. 

<Ornamental Hart. Oct - 1975) 

Tymoszvk, J; H. Saniewski and R.M. Rudnicki (1979) The 

effect of GA and silver nitrate on Dormancy 

Release and growth Scientia Horticulture. 11 

95-99. 
• Wanjo, L .W . and K. Waithaka (1983) : The effect of GA, 

appl !cation on growth and flowering of 

liatris. 

Hor t. Abst. 53(7) : 5302. 

• Waltz, s.s.c. (1954) Gladiolus fertility studies . 

A. R. Fia. agric . stn. : 259-260. 

<Hart. Abst. 26(2) 2002) 

• Wilsie, P. <1961) : Crop and distribution. 

IOWA state Univ . 191-94. 

Winkler G. (1969) Investigations on the effect of growth 

substances on the corn yield of Gladioli. 

Arch . Gortenb. 17 : 325-340. 

<• Originals not seen) 



THESIS A BSTR A CT 

l. Title of Thesis "EFFECT OF NITROGEN LEVELS 
AND GIBBERELLIC ACID ON 
GROWTH AND FLOWERING OF 
TUBEROSE <Polianthes 
tuberosa L. ) " 

2. Full name 

3. Name and address of 
Major advisor 

4. Degree to be awarded 

5. Year of award of Degree 

6 . Major subject 

7. Total number of pages in 
the thesis 

8. Number of words in 
abstract 

9. Signature of the student 

lO. Signature, name and 
address of forwarding 

au tho~~ 

&uocl~t~ lle•.(l 
C.llep of A~trioo:t11 o 

lVacP•• 

Sudhir Rajaram Dalal 

Shri . P.V. Belorkar, 
Asst. Prof . of Horti c u I ture 
Col lege of Agriculture, 
Nagpur . 

M.Sc. <Agri.l 

l992 

Horticulture 

84 

290 

~\~ 
~%i--~L 

(/(/ '?J7.- -
<Dr. T.R. Bagde) 

Professor of Horticulture 
College of Agriculture 

Nagpur. 



A BS TRACT 

The present investigation was undertaken to 

decide the optimum dose of Nitrogen and optimum 

concentration of Gibberel lie acid for maximising the 

flower yield of tuberose. The title of the research work 

was "Effect of Nitrogen levels and Gibberellic acid on 

growth and flowering of tuberose <Poliant h es tuberosa, 

L.)". The experiment was carried out at College Garden, 

Department of Horticulture, Co l lege of Agriculture, Nagpur 

from J uly 1991 to J anuary 1992 . The variety used was 

single flowered. 

The experiment was carried out in Split Plot 

Design with four levels of Nitrogen and four concentration 

of Gibberel lie acid . Treatments were replicated four times. 

Levels of Nitrogen and concentration of Gibberel lie acid 

were as follows :-

a) Main treatme n ts Nitrogen levels . 

t> No 

2> N, 

3> N, 

4> N, 

0 kg N/ha (control l 

50 kg N/ h a 

60 kg N/ha 

70 kg N/ha 



bl Sub treatments Gibberellic acid. 

1 ) Go Water soaking (control) 

2 > G, 10 ppm 

3 > G2 20 ppm 

4 > G3 40 ppm 

Nitrogen was applied in two split doses, first 

dose was applied at the time of planting and second 30 

days after planting. Preharvest and postharvest 

observations were recorded. 

The findings revealed that increasing Nitrogen 

levels attributed the superior growth and yield of 

flowers. 70 kg N/ha recorded maximum number of rachis 

<132444.45/hal, maximum flowers/stalk <40.65> maximum 

yield of flowers (63 .10 q/hal followed by 60 kg N/ha and 

50 kg N/ ha. 

Similarly increasing concentration of GA 

attributed in superior results in respect of growth and 

yield of flowers. GA 40 ppm concentration recorded maximum 

number of rachis <96555.55 / ha l , maximum number of flowers 

per stalk (46.20>, maximum yield of flowers <75.21 q / ha l . 

The combined effect of Nitrogen level and 

concentration of GA, also exhibited the same trend. Higher 

level of Nitrogen with higher concentration of GA (70 kg 



N/ha + 40 ppm GAl recorded maximum number of rachis 

<163333.56/hal, maximum flowers per stalk <52 .60 ), maximum 

yield of flowers (8 1.77 q/hal. 

However, 

confirmation. 

the results are suggestive and needs 



APPE N DI X I 

Weekly metrological data from z•• July 199j to 

4'" February 199 t recorded at observatory of College of 

Agriculture, Nagpur. 

"et.Weeh Te1perature l'Cl Rainfall Hu1idi ty 
Nos. Date and "onth in lnl in !Sl 

"ax. "in. 

27 2Julyto6 July 91 34.4 25.1 7.0 75 
26 9 July to 15 July 91 33.6 23.6 200.4 68 
29 16 July to 22 July 91 29.6 23.8 69.4 67 
30 23 July to 29 July 91 29.5 23.8 20.4 65 
31 30 July to 05 Aug. 91 30.\ 21.2 126.4 87 
32 06 Aug. to 12 Aug. 91 29.2 23.3 56.6 87 
33 13 Aug . to 19 Aug. 91 26.6 2\.9 128.8 68 
34 20 Aug. to 26 Aug. 91 30.2 25.4 18.0 85 
35 27 Aug. to 02 Sept. 91 29.9 23 .0 3.0 61 
36 03 Sept to 09 Sept 91 32.0 23.3 9.0 79 
37 10 Sept to 16 Sept 91 35.4 22.0 73 
36 17 Sept to 23 Sept 91 34.2 22.6 \.0 71 
39 24 Sept to 30 Sept 91 35.4 21.9 68 
40 01 Oct. to 07 Oct 91 34.6 21.8 13.0 67 
41 08 Oct. to 14 Oct. 91 34.4 20.0 67 
42 15 Oct. to 21 Oct. 91 34.8 18.2 - 64 
43 22 Oct. to 28 Oct. 91 31.1 15.0 63 
44 29 Oct. to 04 Nov. 91 32.3 14.6 - 55 
45 05 Nov. to 11 Nov. 91 31.8 11.3 5.0 62 
46 12 Nov. to 18 Nov. 91 22.5 17.6 - 73 
47 19 Nov. to 25 Nov. 91 28 .6 14.0 8.0 71 
48 26 Nov. to 02 Dec. 91 30. 1 12.2 - 69 
49 03 Dec. to 09 Dec. 91 29.2 09.5 - 60 
50 10 Dec. to 16 Dec. 91 29.0 09 .1 - 1Z 
51 17 Dec. to 23 Dec. 91 28.8 10.7 - 85 
52 24 Dec. to 31 Dec. 91 27.1 08.1 67 
01 Ol Jan. to 07 Ja.n. 92 25.8 8.0 64 
02 06 Jan. to 14 Ja.n. 92 26 .6 9.0 - 62 
03 15 Jan. to 21 Jan. 92 30.7 11.0 67 
04 22 Jan. to 28 Jan. 92 31.3 13.5 2.0 62 
05 29 Jan. to 04 Feb . 92 32.3 13.0 69 
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FIG 13_ AVERAGE NUMBER OF ROOTED BULBLETS PER HILL 


