
DECEMBER 2007 

DEPARTMENT OF HORTICULTURE AND POSTHARVEST TECHNOLOGY 
SHER-E- BANGLA AGRICULTURAL UNIVERSITY, 

DHAKA-1207 

- 
SADIAAFRIN 

EFFECT OF SPACING AND DEPTH OF PLANTING ON THE 
GROWTH FLOWERI~G A~D YIELD OF GL !\DIOLUS 



Prof. Md. Ruhul Arnio 
Chairman 

Examination Committee 

Dept of Horticulture & Posth.1rvest Technology 
Sher-e-Bangla Agricultural University, Dhaka 

Co- Supervisor 

Dept. of Horticulture & Post harvest Technology 
Sher-e-Bangla Agricultural University, Dhaka 

Supervisor 

Prof. A.K.M. Mabtab Uddin Prof. Md. Rubul Amin 

Approved by: 

SEMESTER: JULY-DECEMBER, 2007 

MASTER OF SCIENCE 
IN 

HORTICULTURE 

A Thesis 
Submitted to the Department of Horticulture & Post J.wrvest Technology 

Sher-e-Bangla Agricultural University, Dhaka 
In partial fulfillment of the requirements 

for the degree 
of 

S.\Ol·\ .\FRI:'\ 
REGISTRATION N0.00867 

BY 

EFFECT OF SPACING AND DEPTH OF PLANTING ON THE GROWTH 
FLOWERING AND YIELD OF GLADIOLUS 



Prof. Md. Ruhul Amin 
Dept. of Horticulture & Postharvest Technology 

Sher-e-Bangla Agricultural University, Dhaka 

Supervisor 

Dated- 31 . 12. 07 
Dhaka, Bangladesh 

l further certify that such help or source of information, as has been availed of 

during the course of this in estigation has duly been acknowledged. 

This is to certify that thesis entitled, "Effect of spacing and depth of planting on 

the growth, flowering and yield of Gladiolus" Submitted to the Department of 

Horticulture & Post harvest Technology, Sher-e-Bangla Agricultural University, 

Dhaka, in partial fulfillment of the requirements for the degree of MASTER OF 

SCIENCE in HORTICULTURE, embodies the result of a piece of bona fide 

research work carried out by Sadia Afrin, Registration No. 00867 under my 

supervision and guidance. No part of the thesis has been submitted for any other 

degree or diploma. 



'!'fie ;tutlior 

'1Tie author also expresses lier (ieartfelt tfzanfi.J to all tfie teachers of tfie ©epartmellt of 

Horticulture ct, <Post Harvest rtecfmofogy, Sfzer-e..()Jangfa }Jgricultura{ Vniuersity, ©fia/(,p for 

their fie{p, 11a{ua6fe SU{JBeStions ana encouragement auring tfie period' of stuay. 

'1Tie author ~resses her fieartfe[t gratitude and intfe6teaness to lier co-supervisor <Prof. 
}1.1(/M. !Mafita6 Vatfin, (l)epartment of Horticultute tS{, <Postfiarvest 'Tecfino{o9y, Sfier-e­ 

(JJan9fa}J9ricu[tura{V1LrC1ersity, ©fw~a for fii.s generous co-operation, creative su99estions and' 

comments for improvement of tfie thesis. 

<[fie author feels proud to ex.press her profound respect, deepest sense of gratitude, fieartJeft 

appreciation to <Prof ~tf. <1Qlfiul}1min, Cliainnan, ©epartment of Horticulture c:{, <Postfuin1est 

'Tecfmofogy, Sfzer-e..(}Jangfa ;4griculturaf Vnn1ersity, (l)liaf<si for fzis constant inspiration, 

scholastic guUfance and •pa{ua6fe suggestions auring tfie conduct of tfte research. and' for his 

constructive criticism and' wliofe lieartea co-operation auring preparation of this thesis. 

jt{{ praises are due to tfze ;Umigfity "}tllafi" Wfio fUndly etZa6fea tlie author to complete tfre 

researcfi worf(, and tfie thesis fead"ing to ~aster of Science ('MS) 



II 

A field experiment was conducted in the Horticulture Farm of Sher-e-Bangla Agricultural 
University, Dhaka, Bangladesh during the period from November 2006 to June 2007 to 
study the effect of spacing and depth of planting on the growth, flowering and yield of 
Gladiolus. The experiment considered of two factors. Factor A: spacing (3 levels) i.e. S1 

(25 cm x 10 cm), S2 (25 cm x 15 cm), S3 (25 cm x 20 cm) and Factor B: depth of planting 
(3 levels) i.e. 01 (5 cm), 02 (7 cm), D3 (9 cm). There were altogether 9 treatment 
combinations. The experiment was laid out in Randomized Complete Block Design 
(RCBD) with three replications. The results of the experiment showed that the plant 
spacing had significant effect on plant height (30 OAP, 75 DAP), number of leaves, 
length of spike, weight of spike, length of rachis, number of spikelets per spike, diameter 
of individual corm, weight of individual corm, number of cormel per plant, weight of 
cormcl per plant, yield of spike, yield of corm, yield of cormcl except plant height (45 
DAP, 60 OAP) and length of leaves. The maximum (11.40 t/ha) yield of spike was found 
from the closest spacing and minimum (5.83 t/ha) was recorded from widest spacing. The 
maximum (7.99 t/ha) yield of corm was found from the closest spacing and minimum 
(4.17 t/ha) was recorded from widest spacing. The maximum (6.54 t/ha) yield of cormel 
was found from the closest spacing and minimum (3.52 t/ha) was recorded from widest 
spacing. Statistically significant variation was recorded in terms of different levels of 
depth of planting showed on plant height (75 OAP), length of leaves (30 OAP, 45 OAP), 
length of spike, weight of spike, length of rachis, weight of individual corm, number of 
cormcl per plant, weight of cormel per plant, yield of spike and yield of cormel. The 
maximum (8. 71 t/ha) yield of spike was found from the deepest depth and minimum 
(7.96 t/ha) from intermediate depth The maximum (5.91 t/ha) yield of corm was found 
from the deepest depth and minimum (5.75 t/ha) from intermediate depth The maximum 
(5.75 t/ha) yield of cormel was found from the shallowest depth and minimum (3.94 t/ha) 
was found from deepest depth. There were combined effect between spacing and depth of 
planting recorded significant for plant height (75 OAP), length of spikes, length of rachis, 
weight of a single spike, weight of cormels per plant, weight of corm per plant, yield of 
corm per hectare and yield of corm els per hectare. The maximum ( 18179I5 Tk/ha) gross 
return, maximum ( l 036029 Tk/ha) net return and maximum (2.33) benefit cost ratio all 
were found from the treatment combination of closest spacing and shallowest depth. 
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Gladiolus has been cultivated for more than two thousand years. South Africa 

seems to be the origin of gladiolus. The cultivation of this flower was spread out in 

Europe during the 17th century. The development of gladiolus was started m 

Indian subcontinent in 19th century and gradually it has gained popularity in 

Bangladesh. The commercial cultivation of this flower has been extended widely 

in Jessore, Satkhira, Gazipur and Savar region in Bangladesh. 

Gladiolus is a very colorful decorative flower which is grown in herbaceous 

border, bed, rockery, pot and also for cut flower. Gladiolus is frequently used as 

cut flower in different social and religious ceremonies (Mitra, 1992). It is also 

used as bedding flower, herbaceous borders or does quite well in pots (Bose and 

Yadav, 1989). It is next to tulip in Holland in commercial importance (Negi and 

Raghavan, 1986). The flower vary in color with attractive shades of crimson, pink, 

salmon, red, scarlet, purple, apricot, cream, white or combination of two or more 

shades. Due to its variability in color, size, appearance and long vase life its 

demand is still increasing in global and local markets. Scarcity of an alternative 

cut-flower tuberose in winter season makes an opportunity to gladiolus to be more 

popular in Bangladesh. 

Gladiolus (Gladiolus grandiflorus L.) is a very popular bulbous flowering plant in 

the world. It is usually propagated by conn and connels. This is an herbaceous 

annual flower which belongs to the Iridaceae family. Gladiolus is also known as 

the Sword Lily, due to its sword shaped leaves. 

INTRODUCTION 

CHAPTER I 
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Considering the above facts, the present investigation was undertaken with the 

following objectives: 

1. To find out the optimum plant spacing on yield of gladiolus. 

2. To study the growth, flowering and yield performance of gladiolus under 

different depth of planting. 

So, there is a scope of increasing yield and quality of flower and corm and cormel 

production of gladiolus by using appropriate spacing and depth of planting. 

Planting depth adversely affect corm and cormel production and delays flowering. 

Spacing also affects the flowering, corm growth and cormel production. Wider 

spacing showed the best flowering, corm growth and cormel production. 

Banker and Mukhopadhyay (1980) carried out an experiment to investigate the 

effects of corm size, depth of planting and spacing on the production of flowers 

and corms in gladiolus. The experiment was consisted of three depths of plantings 

viz.3, 5 or 7 cm and three spacing viz. 15, 20, 25 cm .It was observed that 

increased planting density resulted in shorter rachis (38.26) and shallow planting 

increased the number of cormels per plant (28.59). 

The researches on the development of gladiolus arc very limited in Bangladesh. 

Recently small scale research has been started under the ·J lorticultural Research 

Centre' of 'Bangladesh Agricultural Research Institute '. 
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MolJah et al. (1995) studied the effect of cormel size and spacing on growth and 

flower and corm of gladiolus in Bangladesh. They reported that the widest spacing 

( 15 cm xl5 cm ) produced the maximum length of spike ( 36.34 cm ) , longest 

Patil et al. (J 995) conducted an experiment to investigate the effect of different 

spacing and corm sizes on the flower and corm production of gladiolus in India. 

Gladiolus corms were planted at spacing of 30 x I 0, 30 x 20 or 30 x 30 cm. The 

highest length of spike and more corms and cormels were obtained from closer 

spacing (30 x 10 cm). 

Rabbani and Azad ( 1996) carried out an experiment to investigate the effect of 

corm size and spacing on growth and flower production of gladiolus. They planted 

the corms at the spacing of 20 x 10, 20 x I 5 or 20 x 20 cm. The highest yield of 

mother corm (13. I 7 t/ha) and cormel (22.36 t/ha) were recorded from the 

treatment combination of cJosest spacing (20 x l 0 cm). 

2.1. Effects of spacing 

Gladiolus is one of the most popular cul Hower in the world. Man} research works 

have been conducted on various aspects of this important cut flower in different 

parts of the world. But limited research works have been carried out on gladiolus 

in Bangladesh. A review of literatures related to effects of spacing and depth of 

planting on growth, flowering and yield of gladiolus is given below under the 

following headings. 

CHAPTER II 
REVIEW OF LITERATURE 
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Incalcaterra ( 1992) carried out an experiment to investigate the effect of planting 

depth and density on gladiolus corm production cv. Peter Pears in Italy. The 

cormels were planted at the densities of 75, l 00, 125 or 150 per square meter. It 

was found that increasing the planting density increased corm yield but reduced 

Sciortino and Incalcaterra (1993) investigated the effect of planting density and 

provenance of propagation material on corm enlargement processes in different 

cultivars of gladiolus in Italy. They found that higher planting density gave better 

results in all the cultivars. 

Cocozza et al. (1994) studied the effect of planting density on flower and conn 

production of gladiolus cv. Victor Borge in Italy. Gladiolus connels ( <2 or 2.0-2.5 

cm in circumference) were planted at the densities of 400, 600 or 800 per square 

meter. It was reported that corms for cut flower production and propagating 

material could be obtained from the highest planting density and the highest corm 

yield was obtained when large connels (2.0-2.5 cm) were used as planting 

material. 

Klasman et al. (1995) studied the effect of planting density on the production of 

gladiolus cv. Red Beauty under greenhouse condition in Argentina. They planted 

15, 25, 35 or 45 corms per square meter. It was found that the best commercial 

quality flower (in terms of spike length and number of flowers per spike) and 

higher number of cormels ( 12.85 per plant) were obtained from the planting 

density of 45 corms per square meter. 

rachis ( 11.9 cm ), maximum plant height ( 56.60 cm ) . maximum percentage of 

flowering plant ( 54.60 ) . heav ier corm ( 31 .. :n g ) and highest number of cormcls 

( 21.87) per plant. 
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Arora and Khanna ( 1987) studied the effect spacing on flowering and corm 

production of gladiolus cv. Sylvia in India. They planted 27, 36, 45, 54, 65, 72, or 

81 corms per square meter. It was found that the number and weight of daughter 

Gowda ( 1987) investigated the interaction effect of corm size and spacing on 

growth and flower production of gladiolus cv. Snow Prince. Corms were planted 

at a spacing of 30 x l 0, 30 x 15, 30 x 20 or 30 x 25 cm. It was found that the best 

results were obtained from corms planted at a spacing of 30 x 25 cm. 

Nilimesh and Roychowdhury ( 1989) carried out an experiment to investigate the 

effect of plant spacing and growth regulators on growth and flower yield of 

gladiolus cv. Psittacinus grown under polythene tunnel in India. It was found that 

higher planting density (33 corms per square meter) increased plant height, flower 

stalk length and yield of corms but decreased the number of florets per spike and 

flower length. 

Groen et al. ( 1989) investigated the effect of planting density on yield of gladiolus 

in the Netherlands. It was found that the optimum spacing for gladiolus cormel 

depends on the season, soil condition, cultivars and time of lifting. 

Sujata and Singh (199 I) studied the effect of different planting densities on 

growth, flowering and corm production of gladiolus cv. Friendship in India. They 

used the plant densities of 15, 40, 60 or 80 corms per square meter. It was found 

that growth and flowering characteristics (including cut flower yields) decreased 

with increasing plant density. They also found that planting density had no 

significant effect on corm production. 

the corm quality. It was observed that the best yield and quality of corms were 

obtained from planting density of 125 cormcls per square meter. 
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Koutepas ( 1984) conducted an experiment with planting density of 26. 7, 40, or 

53.3 corms per square meter using gladiolus cultivars Jessica and Peter Pears. In 

both the cultivars, it was observed that population density was inversely related to 

the number of florets per spike and spike length. It was also found that the weight 

Talia et al. (1986) studied the effect of planting density on the production of 

gladiolus corm cv. White Friendship, Oscar and Lavendel Puff. They observed 

that the higher planting density gave lower yields of large corms ( 12-14 and > 14 

cm).The cultivar Oscar gave the highest proportion (93.3%) of large corms than 

the other cultivars. 

Sciortino et al. ( 1986) investigated the effects of size of propagating materials and 

planting density on the yield of corms for forced flower production in gladiolus cv. 

Peter Pears. They planted the cormel at the rate of 70-140 cormels per square 

meter. It was found that the best yield of corms increased with planting density. 

i.e. 140 cormels per square meter gave the best resuJt. 

Syamal et al. (1987) studied the effect corm size, planting distance and depth of 

planting on growth and flowering of gladiolus cv. Happy End in India. They found 

that large corms (4-5 and 5-6 cm in diameter) gave earlier sprouting and increased 

inflorescence and stem length. On the other hand, planting distance (20 x 25, 30 x 

25, or 40 x 25 cm) and depth of planting had no effect on total number and size of 

individual flowers. They reported that corm size, planting distance and depth of 

planting had no interaction effect on different parameters studied. 

corm and cormel per corm decreased at closer spacing. They also mentioned that 

the maximum number of daughter corms was obtained from planting. 36 cormcls 

per square meter and better flowers from 65 corms per square meter. 
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Cirrito and Vita (1980) conducted a three-year trial to study the effect of three 

different planting distances on the production of gladiolus corm. They planted 

100, 150, or 200 corms per square meter and found that optimum size corms could 

Bhattacharjee ( 1981) investigated the effects of corm size, planting depth and 

spacing. Corms were planted at a spacing of 15, 20, or 25 cm. It was found that 

wide spacing (25 x 20 cm) was associated with the best flowering, corm weight 

and cormel production. 

Deswal et al. ( 1983) studied the effect of nutrients and plant population on growth 

and flower production of gladiolus in India. They planted the corms at 30 x 30 cm 

or 45 x 30 cm spacing. They found that wider spacing (45 x 30 cm) produced the 

taUest plant, higher number of florets per spike and cormels per plant. 

Borrelli (1984) conducted an experiment to find out the effect of planting density 

and nitrogen fertilization for cultivation of gladiolus cv. Peter Pears grown in an 

unheated glasshouse during summer and autumn. The crop was planted at the rate 

of 44.4, 53.5, 66.6 and 88.8 corms per square meter and it was reported that close 

spacing (44.4 corms per square meter) increased the yield of flower, corm and 

conn els. 

Mukhopadhyay and Yadav (1984) conducted an experiment to study the effect of 

conn size and spacing on growth, flowering and corm production of gladiolus. The 

planting spacing was 10 x 30, 15 x 30, 20 x 30, and 25 x 30. It was reported that 

wider spacing produced more flowers and corms and cormels than the closer 

spacmg. 

of cut flower and flowering percentage decreased with increasing planting density 

in case of Peter Pears. 
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Femandes et al. (I 97 5) carried out an experiment to investigate the effect of 

spacing on flowering, corm and cormel production of gladiolus cv. "Friendship". 

They planted 20-60 corms per square meter with constant row spacing of 60 cm. 

They found that decrease in spacing reduced corm weight, number of cormels and 

spike length. 

Banker and Mukhopadhyay ( 1980) carried out an experiment to investigate the 

effects of corm size, depth of planting and spacing on the production of flowers 

and corms in gladiolus. The experiment was consisted of three spacing viz. 15, 20, 

25 cm. It was observed that increased planting density resulted in shorter rachis 

(38.26) and shallow planting increased the number of cormels per plant (28.59). 

Grabowska (1980) studied the effect of planting density on flowering and quality 

of gladiolus cv. Kopernik under plastic tunnel. Corms were planted at the rate of 

60, 80, or 100 per square meter. It was found that high planting density delayed 

flowering, reduced the number of flowering plants and decreased plant height and 

spike length. It was recommended that 80 plants per square meter was optimum 

for moderate growth and vigor of gladiolus. 

be obtained from the highest planting density. They also observed that corrncl 

production was not affected by planting density. 
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Mattos et al. (1983) planted gladiolus corms of cultivars Hawaii, Snow Princess, 

Han Van Meegeren , Alfred Nobel, Aristocart, Happy End and Rosa De Lima at 5 

or 15 cm depth in dark red latosol of high fertility. They observed that planting at 

Mattos et al. ( 1984) reported that the propagation of gladiolus was influenced by 

the depth of planting. Planting depth of 7.3 cm was best for parent corms for the 

production of corms over the range "Jumbo" down to type 5.They also reported 

that a depth of 5.6 cm was better for producing large quantities of cormels. 

Syamal et al. ( 1987) studied the effect corm size, planting distance and depth of 

planting on growth and flowering of gladiolus cv. Happy End in India. They found 

that large corms (4-5 and 5-6 cm in diameter) gave earlier sprouting and increased 

inflorescence and stem length. On the other hand, planting distance (20 x 25, 30 x 

25, or 40 x 25 cm) and depth of planting had no effect on total number and size of 

individual flowers. They reported that corm size, planting distance and depth of 

planting had no interaction effect on different parameters studied. 

Vinceljak (1990) carried out an experiment to investigate the effects of planting 

depth and planting density on gladiolus corm production. Cormels were planted at 

a depth of 2, 4, 8, 16 or 20 cm. lt was found that planting depth of 16 and 20 cm 

gave markedly lower yields than shallower planting depth. The best treatment 

combination for higher yield and better quality was planting at a depth of 8 cm. 

Incalcatcrra ( 199::!) im cstigatcd the effect of planting depth and plant density for 

conn production of gladiolus. Cormels were planted at a depth of 2, 4, 8, 16 or 20 

cm. It was observed that higher yield and better quality was planting at a depth of 

8cm. 

2.2 Effects of depth of plan tin~ 
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Fodder (1976) studied the effect of soil covering and depth of planting on 

gladiolus corm production. The corms of gladiolus were planted at 5, 10 or 15 cm 

depth and soil was mulched with a 2 cm deep layer of wood shavings or was left 

Banker and Mukhopadhyay ( 1980) carried out an experiment to investigate the 

effects of corm size, depth of planting and spacing on the production of flowers 

and corms in gladiolus. The experiment was consisted of three depth of planting 

viz. 3, 5 or 7 cm. It was observed that shallow planting increased the number of 

cormels per plant (28.59). 

Konoshima ( 1980) studied the effect of planting depth and soil covering at 

different stages on the dormancy and weight of gladiolus corms in Japan. Corms at 

0, 5, 10, 15, 20 or 30 cm depth were planted. The deeper planted corms (20 or 30 

cm) sprouted about 8 days earlier than those from the shallower planted corms and 

12 days earlier than those grown on the surface. It was also found that individual 

weight of corms was heavier from deeper planted corms than from the others. 

Bhattacharjee (1981) investigated the effects of corm size, planting depth and 

spacing. Corms were planted at a depth of 5, 7 or 9 cm. The quality of flower 

spikes and corms were improved as planting depth increased. 

Iziro and Hori (1983) observed that at planting depth of 15 and 30 cm, the 

contractiles of gladiolus elongated slightly but showed little thickening. On the 

other hand, at the standard depth of 5 cm, they elongated, thickened and contracted 

satisfactorily. Corm growth was found to be poor at 30 cm but good at 15 cm in 

spite of poor growth of contractile roots. 

15 cm depth generally gave better results and planting at 5 crn led to cxccssiv c 

lodging. 



I I 

Kolesnikov (1965) found that when gladiolus is grown for cormel production, it 

will be beneficial to plant mother corms at shallow depth. However, in light soil 

too much shallow planting could result in the toppling of plants. This can be 

prevented by staking and reducing spacing between corms within a row. 

unmulched. Planting al 5 cm depth produced the highest percentage of large t> I 0 

cm) corms. 
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3.2 Site and soil 

The soil of the experimental area belongs to the Madhupur Tracts under AEZ 

No.28. The analytical data of the soil sample collected from the experimental area 

determined in the SRDI, Soil Testing Laboratory, Khamarbari, Dhaka has been 

presented in Appendix II. The experimental site was a medium high land and pH 

of the soil was 5.6.The morphological characters of the soil of the experimental 

plots are given below- 

AEZ No. - 28 

Soil series -Tejgaon 

General soil -Shallow red brown terrace soil 

3.1 Climate 

The experimental area is under the sub-tropical climate characterized by three 

distinct seasons, the monsoon and rainy season extending from May to October, 

winter or dry season from November to February and the pre-monsoon period or 

hot season from March to April (Edris et al., 1979). Information regarding 

monthly maximum and minimum temperature, rainfall, relative humidity, soil 

temperature as recorded by the Dhaka Meteorological Centre, Dhaka during the 

period of study has been presented in Appendix I. 

The present experiment was conducted al the l lorticuhure larrn or Shcr-c-Banglu 

Agricultural University, Dhaka during the period from November 2006 to June 

2007 to investigate the effect of spacing and depth of planting on the growth, 

flowering and yield of Gladiolus. 

MATERIALS AND METHODS 

CHAPTER III 
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3.6 Experimental design and layout 

The two- factor experiment was laid out in Randomized Complete Block Design 

(RCBD) with three replications. Each block was divided into 9 plots. Thus, there 

were 27 (9 x 3) unit plots in the experiments, where 9 (3 x 3) treatments were 

assigned at random. 

The size of a unit plot was 120 cm x 100 cm. The plot to plot spacing was 50 cm 

in both sides. The layout of experimental plots has been shown in Fig l. 

3.S Land preparation 

The experimental plot was first opened by a power tiller. Land was then ploughed 

several times by a power tiller. The clods were broken and weeds were collected 

before final land preparation until good tilth. The basal doses of manures and 

fertilizers were applied during final land preparation. 

3.4 Planting materials 

The corms of gladiolus were collected from Ananda Nursery, Savar Bazar, Dhaka. 

Factor A: It included three plant spacing; 

1. S1 (25 cm x 10 cm) 

2. S2(25 cm x 15 cm) 

3. S3 (25 cm x 20 cm) 

Factor B: Depth of planting; 

I. 01 (5 cm) 

2. 02(7 cm) 

3. D3 (9 cm) 

3.3 Treatments of the experiment 

There are two factors in this experiment. I he factors '' ith their <l1 lfercnt le' els an: 

given below: 
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Fig 1: Field layout (Randomized Complete Block Design, RCBD) 

Plot to Plot Spacing: 
50 cm (both sides) 

Plot Size: 
120 cm x 100 cm 

14.10 m 

Factor B: Depth of 
planting: 
1) 5 cm (D1) 
2) 7 cm (D2) 
3) 9 cm (D3} 

Factor A It included 
three plant spacing 
1) 25 cmx 10 cm (S1) 
2) 25 cmx 15 cm (S2) 
3) 25 cmx 20 cm (S3) 

,. 120 cm• l55cm 10G D2S2 B cm 1 1 

B B B 
B B B 

r 

B D2S1 B 
!5ocm 

~ D1S1 +-+ D2S2 
~ D3S3 

...._.... 
25 50 50 25 
' cm cm cm cm 

!socm 

B D2S3 B 
B B B 
B B B 
B D2S2 B 

!55cm 

5.10m 
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Weeding and mulching 

The field was weeded as and when necessary. The soil was mulched frequently 

after irrigation by breaking the crust for easy aeration and to conserve soil 

moisture. 

3.9 Cultural operation 

3.8 Sowing of corms 

Uniform corms of gladiolus were selected for sowing. The corms were treated 

with Redomil or Bavistin. Corms were planted at a depth of 5, 7 and 9 cm in the 

morning on 28th November, 2006. The spacing S1 (25 cm x I 0 cm), S2 (25 cm x 

15 cm) and S3 (25 cm x 20 cm) were given. Just after sowing a light irrigation was 

given with the hose pipe, so that irrigation water can not move from unit plot. 

The entire amount of cow dung and TSP was applied during final land preparation. 

Urea and MP were applied in two equal installments at 25 and 50 days after 

planting of corms. 

Manure and fertilizers Doses 

Cowdung l 00 t/ha 

Urea 200 kg/ha 

TSP 225 kg/ha 

MP l 90kg/ha 

3.7 Manure and fertilizers 
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3.ll.2 Days required to 50°10 emergence of inflorescence 

It refers to complete 50% harvest of spikes of gladiolus in the experimental field. 

3.11.1 Days required to 50°10 emergence of plant 

It was achieved by recording the time taken to complete 50% emergence of the 

crop. 

3.11 Collection of data 

Data were recorded from ten randomly selected plants from each unit plot for the 

following parameters. 

3.10 Harvesting 

The spikes of gladiolus were harvested from 22 February to 20 March, 2007 when 

the basal floret showed colour. Corms and cormels were harvested on 20 June, 

2007. 

Staking 

Bamboo stick was placed for staking and spikes were tied with the stick. 

Earthing up 

Earthing up was done twice during growing period. The first Earthing up was done 

at 25 days of planting. The 2nd Earthing up was done after 50 days of planting. 

Irrigation 

The experimental plots were irrigated four times during the whole period of plant 

growth follow ing flood method. 
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3.11.9 Weight of a single spike 

The spike was cut from 1 0 randomly selected plants from each plot and the weight 

of spikes was recorded to calculate their mean. 

3.J 1.8 Number of spikelet per spike 

All the spike lets of the spike were counted from I 0 randomly selected plants and 

their mean was calculated. 

3.11.7 Length of rachis 

Length of rachis refers to the length from the axils of first floret up to the tip of the 

inflorescence. 

3.11.6 Length of spikes 

Length of spike was measured from the base to the tip of the spike. 

3.11.5 Length of leaves 

The length of all leaves of 10 randomly selected plants was measured and the 

mean was calculated and recorded. 

3.11.4 Average number of leaves 

AIJ the leaves of plants were counted at an interval of 15 days starting from 30 

days after planting (DAP) till 75 days. 

3.11.3 Average plant height 

Plant height refers to the length or the plant from ground lev cl up to shoot apex or 
the plant. Jt was measured at an interval of 15 days starting from 30 days alter 

planting (DAP) till 75 days. 
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3.11.16 Yield of cormels per hectare 

It was calculated by converting the yield of cormel per plot to per hectare. 

3.11.15 Yield of corm per hectare 

It was calculated by converting the yield of corm per plot to per hectare. 

3.ll.14 Yield of spike per hectare 

The total weight of spike per unit plot was converted to yield of spike per hectare. 

It is very important how to calculate the yield. The land area is assumed to be 

divided into a number of plots of 120 cm x 100 cm and for both row to row and 

column to column 50cm interval is assumed. 

3.11.13 Average weight of corm per plant 

It was determined by weighting the corms from I 0 randomly selected plants and 

mean weight was calculated. 

3.11.12 Number of cormels per plant 

It was calculated from the number of cormels obtained from 10 randomly selected 

plants and mean was found out. 

3.11.11 Diameter of individual corm 

A slide calipers was used to measure the diameter of the corm. 

3.11.10 Weight of cormels per plant 

lt was calculated from the weight of corrnels obtained from I 0 randomly selected 

plants and mean was found out. 
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3.13 Economic analysis 

The cost of production was analyzed in order to find out the most profitable 

treatment combination of spacing and planting depth. All the non material and 

material input cost and interest on fixed and running capitaJ were considered for 

estimating the cost of production. The interest was calculated at the rate of 8% (as 

per Bangladesh Krishi Bank interest rate on floriculture) for the period of 9 

months. 

3.12 Statistical analysis 

The collected data for \ arious characters were statistically anal) zed h) using 

MSTA T computer package programme. The analysis of variance or the characters 

under study was performed by F (variance ratio) test. The significant differences 

among the treatment means were evaluated by LSD test. 
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At 45 DAP and 60 DAP there were no significant differences on plant height. But 

30 DAP and 75 DAP plant height varied significantly due to the widest spacing 

(Appendix III). At 30 DAP, the tallest plant height (47.20 cm) was recorded from 

S3 (25 cm x 20 cm) and shortest (44.79 cm) plant height was found from S1 (25 cm 

x 10 cm). The tallest (54.49 cm) plant height was obtained from S3 (25 cm x 20 

cm) while the shortest plant height ( 51.54 cm) was found from S 1 (25 cm x l 0 cm) 

at 45 DAP. At 60 DAP, the tallest (62.85 cm) plant height was obtained from S3 

(25 cm x 20 cm) while the shortest (60.0 l cm) plant height was recorded from S1 

(25 cm x 10 cm) spacing. The tallest (72.42 cm) plant height was recorded from S3 

(25 cm x 20 cm) and the shortest (67.86 cm) plant height was found from the 

nearest spacing (25 cm x J 0 cm) at 75 OAP. This might be due to the fact that 

plants of larger spacing can uptake comparatively larger amount of nutrients and 

can absorb more sunlight for photosynthesis. Mollah et al. ( 1995), Nilimesh and 

Roychowdhury (1989) and Deswal et al. ( l 983) also obtained maximum plant 

height from the widest spacing. 

4.1. Plant height 

The present experiment was conducted to observe the effect of spacing and depth 

of planting on the growth, flowering and yield of Gladiolus. The analysis of 

variance (ANOVA) of the data on different yield components of gladiolus is given 

in Appendix III- V. The results have been presented and discussed and possible 

interpretations have been given under the following headings. 

RESULTS AND DISCUSSION 

CHAPTER IV 
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There were no significant variation of combined effect of spacing and depth of 

planting on plant height at 30, 45 and 60 DAP, but at 75 OAP, the plant height 

showed significant variation. However, the tallest plant height was obtained from 

the treatment combination of S3 D1 (25 cm x 20 cm spacing and 5 cm depth) in all 

days after planting except 30 OAP. At 30 DAP, the tallest plant height was 

recorded from the treatment combination of S3 D3 (25 cm x 20 cm spacing and 9 

cm depth). At 75 DAP, the tallest (73.44 cm) plant height was found from S3 01 

wherever, the shortest (66.21 cm) plant height was recorded from S1 D1 (25 cm x 

10 cm and 5 cm depth) (Table 2). Syamal et al. (1987). stated the same trends of 

result in their findings. 

At 30 DAP. 45 DAP and 60 OAP there were no significant differences on plant 

height. But 75 DAP plant height varied significantly b) depth of planting. 

(Appendix III). Al 30 D/\P. the tallest plant height (47.17 cm) was recorded from 

03(9 cm) and the shortest (45.28 cm) plant height was found from D1 (5 cm). The 

tallest (53.73 cm) plant height was obtained from 01 (5 cm) while the shortest 

plant height (52.37 cm) was found from D2 (7 cm) at 45 DAP. At 60 OAP, the 

tallest (62.33 cm) plant height was obtained from D1 (5 cm) while the shortest 

(60.42 cm) plant height was recorded from D2 (7 cm) depth. The talJest (70.80 cm) 

plant height was recorded from D3 (9 cm) and the shortest (69.79 cm) plant height 

was found from D2 (7 cm). 
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Number of leaves per plant was not significantly influenced by depth of planting 

(Appendix III). At 30 DAP, the maximum (3.46) number of leaves per plant was 

recorded from D2 (7 cm) and the minimum (3.42) number of leaves per plant was 

found from D1 and 03 (5 cm and 9 cm depth respectively).The maximum (5.51) 

number of leaves per plant was recorded from D2 (7 cm) and the minimum (5.47) 

number of leaves per plant was obtained from D1 and D3 (5 cm and 9 cm depth 

respectively) at 45 DAP. At 60 DAP, the maximum (7.07) number of leaves per 

plant was recorded from D2 (7 cm) while the minimum (7.00) number of leaves 

per plant was found from D1 and D3 (5 cm and 9 cm depth respectively). The 

maximum (8.56) number of leaves per plant was recorded from D1 and D2 (5 cm 

Number of leaves per plant was significantly influenced b) spacing (Appendix 

Ill). Number of leaves per plant was increased with the increase of spacing. At 30 

OAP, the maximum (3.78) number of leaves per plant was recorded from S3 (25 

cm x 20 cm) and the minimum (3.13) number of leaves per plant was found from 

S1 (25 cm x 10 cm). The maximum (5.65) number of leaves per plant was recorded 

from S3 (25 cm x 20 cm) and the minimum (5.25) number of leaves per plant was 

obtained from S1 (25 cm x l 0 cm) at 45 OAP. At 60 DAP, the maximum (7.26) 

number of leaves per plant was recorded from S3 (25 cm x 20 cm) while the 

minimum (6.76) number of leaves per plant was found from S1 (25 cm x 10 cm) 

spacing. The maximum (8.90) number of leaves per plant was recorded from S3 

(25 cm x 20 cm) and the minimum (8.08) number of leaves per plant was obtained 

from S1 (25 cm x 10 cm) at 75 OAP. This might be due to the fact that wider 

spacing results in less competition among the plant for sunlight, nutrients and 

water which ultimately contributed to produce higher number of leaves per plant. 

Gowda (1987) also obtained the best result for widest spacing. 

4.2. Number of leaves per plant 
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Length of leaves per plant was not significantly influenced by spacing at all days 

after planting (Appendix III and Table I .A). At 30 DAP, the maximum (39.72 cm) 

length of leaves was found from S3 (25 cm x 20 cm, widest spacing) and the 

minimum (37.66 cm) was recorded from S1 (25 cm x IO cm). The maximum 

(47.24 cm) length of leaves was obtained from S2 (intermediate spacing, 25 cm x 
15 cm) whereas, the minimum (45.48 cm) was recorded from S1 (closest spacing, 

25 cm x l 0 cm) at 45 DAP. Intermediate spacing (S2. 25 cm x 15 cm) showed the 

maximum (52.88 cm) length of leaves while the widest spacing (S3, 25 cm x 20 

cm) gave the minimum (51.18 cm) at 60 DAP. But at 75 DAP, the maximum 

(57.55 cm) leaf length was found from the intermediate spacing (S2. 25 cm x 15 

cm) and the minimum (56.46 cm) was obtained from the widest spacing (S3, 25 

cm x 20 cm). 

4.3. Length of leaves 

Combined effect of spacing and depth of planting was found statistically non­ 

significant on number of leaves per plant (Table 2) at 30, 45, 60 and 75 DAP. The 

treatment combination of S3 D2 (25 cm x 20 cm spacing and 7 cm depth) showed 

the maximum number of leaves in all days after planting except 30 DAP. 

However, at 75 DAP, the maximum (8.92) number of leaves gave the treatment 

combination of S3 D2. whereas, the minimum (8.07) was found from S1 D3 (25 cm 

x 10 cm spacing and 9 cm depth). Similar trend of results was obtained by Syamal 

et al. ( 1987). 

and 7 cm depth respectively) and the minimum (8.53) number of leaves per plant 

was obtained from D, (9 Cm) at 75 DAP. 
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Combined effect of spacing and depth of planting was found statistically non­ 

significant length of leaves (Table 2) at 30, 45, 60 and 75 DAP. The treatment 

combination of S2 D1 (25 cm x 15 cm spacing and 5 cm depth) showed the 

maximum length of leaves in all days after planting except 75 OAP. However, at 

75 DAP, the maximum (59.05 cm) length of leaves gave the treatment 

combination of S3 03 (25 cm x 20 cm spacing and 9 cm depth). whereas, the 

minimum (54.57 cm) was found from S3 02 (25 cm x 20 cm spacing and 7 cm 

depth). Similar trend of results was obtained by Syamal et al. (1987). 

Effect of depth on length of lcav es of plant was found statistically significant for 

30 and 45 OAP. but it was non significant for 60 and 75 OAP (Appendix Ill and 

Table I .B). At 30 DAP. the maximum (42.30 cm) length of lcav es was recorded 

from D1 (5 cm) and the minimum (35.43 cm) was found from D2 (7 cm).The 

maximum (48.00 cm) length of leaves was obtained from D1 (5 cm) and the 

minimum (43.76 cm) was recorded from 02 (7 cm) at 45 DAP. At 60 OAP, the 

maximum (53.43 cm) length of leaves was recorded from 03 (9 cm) while the 

minimum (50.80 cm) was found from D2 (7 cm). The maximum (58.49 cm) length 

of leaves was obtained from D3 (9 cm) and the minimum (56.03 cm) was found 

from D2 (7 Cm) at 75 OAP. Allover the vegetative period length of leaves for 

intermediate depth (7 cm) was found minimum. 
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Days required to 50% emergence of inflorescence were significantly influenced by 

spacing (Appendix IV). The maximum (66.67) days were required for the spacing 

of S1 (25 cm x l 0 cm) and the minimum (63.89) days were required for the widest 

spacing at 25 cm x 20 cm (Table 3.A). The present finding is in agreement with 

the findings of Mukhopadhyay and Yadav (1984). 

4.5. Days required to 50°10 emergence of inflorescence 

Combined effect of spacing and depth of planting was found also statistically 

significant on days required to 50% emergence of plant (Table 4). The treatment 

combination of S 1 D3 (25 cm x l 0 cm spacing and 9 cm depth) took the maximum 

(10.29) days and minimum (4.97) days were needed for the treatment combination 

of S, 01 (widest spacing, 25 cm x 20 cm and shallowest depth, 5 cm). 

Days required to 50% emergence of plant were also significantly influenced by 

depth of planting (Appendix IV). Increase in depth results a decrease in day's 

requirement for emergence. The maximum (8.07) days were required for D3 (9 

cm) and the minimum (5.20 days) for D1 (5 cm) (Table 3.B). The present finding 

is in agreement with the findings of Konoshima (1980). 

Days required to 50% emergence or plant were significantly influenced by spacing 

(Appendix IV). Wider spacing resulted shorter time for emergence and vice versa. 

The maximum (7.29) days and the minimum (5.69) days were counted for the 

spacing of S 1 (25 cm x l 0 cm) and S3 (25 cm x 20 cm) respectively (Table 3.A). 

4.4. Days required to 50°10 emergence of plant 
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Length of spike was also significantly influenced by different depth of planting 

(Appendix IV). The maximum (82.56 cm) length of spike was found from 9 cm 

(deepest) depth of planting and the minimum (76.61 cm) was recorded from 7 cm 

(intermediate) depth (Table 3.B). 

Length of spikes of plant at harvest was significantly influenced by spacing 

(Appendix IV). The maximum (85.68 cm) length of spike was found from the 

widest spacing of 25 cm x 20 cm and the minimum (74.41 cm) was recorded from 

the closest spacing of 25 cm x l 0 cm (Table 3.A and Plate 1 ). The present finding 

is in agreement with the findings of Mollah et al. ( 1995) and Banker and 

Mukhopadhyay ( 1980). 

4.6. Length of spikes at harvest 

The combined effect of spacing and depth of planting was not statistically 

significant (Table 4).The maximum (71) days were required for the treatment 

combination of 25 cm x 10 cm spacing (closest) with 9 cm depth (deepest) and the 

minimum (59.33) days were counted for the combination of 25 cm x 20 cm 

spacing and 5 cm depth (Table 4). Similar trend of results was obtained by Syamal 

et al. ( 1987). 

Days required to 50% emergence of inflorescence were also significantly 

influenced by depth of planting (Appendix IV). Increase in depth results a 

decrease in day "s requirement for emergence. The maximum (69.97) day s were 

required for D3 (9 cm) depth of planting and the minimum (60.78) days were 

needed for 01 (5 cm) depth of planting (Table 3.B). 
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Combined effect of spacing and depth of planting was also found statistically 

significant on weight of spike of plant (Table 4). The treatment combination of S3 

D3 (widest spacing, 25 cm x 20 cm and deepest depth, 9 cm) showed the maximum 

(79.94 gm) weight of spike and the minimum (52.86 gm) was found from the 

combination of 25 cm x 10 cm spacing (closest) and 5 cm depth (shallowest). 

Weight of spikes showed also statistically significant variation due to the effect of 

planting depth (Appendix IV). Increase in depth not resulted a linear variance in 

order either positively or negatively but it was found that the maximum (69.04 

gm) weight was obtained from 9 cm (deepest depth of planting) and the minimum 

(61.83 gm) was found from 7 cm (intermediate depth) which was closely followed 

by 65.45 gm for 5 cm (shallowest depth) (Table 3.B). 

Weight of spike was also varied significantly with plant spacing (Appendix IV). 

The maximum (73.43 gm) weight was found from the widest spacing of 25 cm x 

20 cm and the minimum (56.12 gm) was recorded from the closest spacing of 25 

cm x 10 cm (Table 3.A). As wider spacing provided opportunity to absorb more 

sunlight and ensure less competition in uptaking nutrients and water from soil, 

relatively larger weighted spikes were produced for wider spacing. Similar trend 

of results was obtained by Bhattacharjee (J 981 ). 

4.7. Weight of spikes at harvest 

Combined effect of spacing and depth of planting was also found statistically 

significant on length or spike of plant (fable 4). Ihc treatment combmarion ors, 
D3 (widest spacing. ~5 cm '< 20 cm and deepest depth. 9 cm) gave the maximum 

(89.67 cm) length of spike and the minimum (74.21 cm) was measured from the 

combination of S1 D3 (closest spacing, 25 cm x 10 cm and deepest depth, 9 cm). 
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Combined effect of spacing and depth of planting was also found statistically 

significant on length of rachis of plant (Table 4). The treatment combination of 

widest spacing (25 cm x 20 cm) and shallowest depth (5 cm) showed the 

maximum (49.35 cm) length of rachis at harvest while the minimum (36.92 cm) 

was recorded from the treatment combination of the closest spacing (25 cm x 10 

cm) with the deepest ( 9 cm ) depth of planting. 

Length of rachis was also significantly influenced by different depth of planting 

(Appendix IV). The maximum ( 44.88 cm) length of rachis was found from 5 cm 

(shallowest) depth of planting and the minimum (41.52 cm) was recorded from 7 

cm (intermediate) depth which was closely followed by 42.63 cm found from 9 cm 

(deepest) depth (Table 3.B and Plate 3). 

Variation or length of rachis \'.US highly significant with the use or different 

spacing (Appendix IV) and ranged from 37.83 cm to 47.65 cm which were 

recorded from the closest spacing (25 cm x l 0 cm) and the widest spacing (25 cm 

x 20 cm) respectively (Table 3.A and Plate 2). The results showed the positive 

variation in length of rachis with the increase in spacing. This result recorded may 

be due to the fact that wider spacing results in Less competition among the plant 

for sunlight, nutrients and water. The present finding is in agreement with the 

findings of Banker and Mukhopadhyay (1980). 

4.8. Length of rachis at harvest 
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Combined effect of spacing and depth of planting was found statistically non­ 

significant on number of spikelets per spike (Table 4) at harvest. The treatment 

combination of S3 D1 (widest spacing, 25 cm x 20 cm and shallowest depth, 5 cm) 

showed the maximum (12.88) number of spikelets per spike while the minimum 

(9.75) number of spikelets per spike was found from the treatment combination of 

25 cm x l O cm spacing (closest) and 9 cm depth (deepest). Similar trend of results 

was obtained by Syamal et al. (1987). 

Number of spikelts per spike was not significantly influenced by depth of planting 

(Appendix IV). Number of spikelets per spike was almost same with the different 

spacing of 5 cm, 7 cm and 9 cm. At harvest, the maximum (11.61) number of 

spikelets per spike was found from 5 cm depth and the minimum ( 11.27) was 

recorded from 7 cm depth of planting (Table 3.B and Plate 5). 

Number or spikclcts per spike was significantly influenced b) spacing (Appendix 

IV). Number of spikeJets per spike was increased with the increase of spacing. It 

was found that the maximum (12.71) number of spikeJets per spike from the 

widest spacing of 25 cm x 20 cm and the minimum (9.99) from the closest spacing 

of25 cm x 10 cm (Table 3.A and Plate 4). This might be due to the fact that wider 

spacing results in less competition among the plant for sunlight, nutrients and 

water which ultimately contributed to produce higher number of spikelets per 

spike. The present finding is in agreement with the findings of Nilimesh and 

Roychowdhury ( 1989) and Mukhopadhyay and Yadav ( 1984 ). 

4.9. Number of spikelers per spike 
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Plate-I: Effect of spacing on length of spike 

.,..._ 
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Plate-3: Effect of depth on length of rachis 

s- 

Plate-2: Effect of spacing on length of rachis 

25atsllaa 

43.55cm 37.83cm 47o6S 
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Plate-5: Effect of depth on number of spikelets per spike 

Plate-4: Effect of spacing on number of spikelets per spike 

ll.71 11.58 9.99 
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As same of diameter of individual corm, weight of corm also varied significantly 

with plant spacing (Appendix V). Weight of individual conn increased with the 

increase in spacing. The maximum (52.56 gm) weight was found from the widest 

4.11. Weight of individual corm 

Combination of spacing and depth of planting has no statistically significant effect 

on diameter of individual corm (Table 6). The maximum (5.50 cm) diameter of 

corm was found from the treatment combination of 25 cm x 20 cm spacing 

(widest) and 5 cm depth (shallowest) and the minimum (4.68 cm) was measured 

from the treatment combination of 25 cm x 10 cm spacing (closest) and 7 cm 

depth (intermediate). Similar trend of results was obtained by Syamal et al. 

(l 987). 

Diameter of individual corm was not significantly influenced by different depth of 

planting (Appendix V). The maximum (5.23 cm) diameter of corm was found 

from 5 cm (shallowest) depth of planting and the minimum (5.00 cm) was 

recorded from 7 cm (intermediate) depth (Table 5.8). 

Diameter or individual corm \\.LlS significantly influenced by different plant 

spacing (Appendix V) and ranged from 4.80 cm to 5.42 cm which are recorded 

from the closest spacing and the widest spacing respectively. Corm diameter 

showed positively significant variation with the increase of spacing (Table 5.A). 

This result recorded may be due to the fact that wider spacing results in less 

competition among the plant for sunlight, nutrients and water. The present finding 

is in agreement with the findings oflncalcaterra (1992). 

4.JO. Diameter of individual corm (cm) 
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Number of connel per plant was significantly influenced by spacing (Appendix 

V). It was increased with the increase of spacing. However, the maximum (38.05) 

number of cormels per plant was found from the widest spacing of 25 cm x 20 cm 

and the minimum (28.68) was obtained from the closest spacing of 25 cm x 10 cm 

(Table 5.A). Wider spacing resulted in less competition among the plant for 

4.12. Number of cormel per plant 

Combined effect of spacing and depth of planting was also found statistically 

significant on weight of individual corm (Table 6). The maximum (54.19 gm) 

weight of corm was found from the treatment combination of 25 cm x 20 cm 

spacing (widest) and 9 cm depth (deepest) and the minimum (36.76 gm) was 

measured from the treatment combination of 25 cm x I 0 cm spacing (closest), and 

7cm depth(intermediate depth). 

Weight of individual corm showed statistically significant effect for different 

planting depth (Appendix V). The maximum (46.75 gm) weight was from 9 cm 

(deepest depth of planting) and the minimum (45.62 gm) was from 5 cm 

(shallowest depth) (Table 5.B). The present finding is in agreement with the 

findings of Bhattacharjee ( 1981) and Konoshima (1980). 

spacing of 25 cm '\ 20 cm and the minimum (19.31 gm) was recorded from the 

closest spacing or 25 cm x I 0 cm (fable 5.A ). As \\ idcr <pacing prov idcd 

opportunity to absorb more sunlight and ensure less competition 111 uptaking 

nutrients and water from soil, relatively larger weighted corm were produced for 

wider spacing. Similar trend of results was obtained by Mollah et al. (1995) and 

Bhattacharjee (1981). 
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The weight of cormels was varied significantly with plant spacing (Appendix V). 

The maximum ( 44.39 gm) weight was found from the widest spacing of 25 cm x 

20 cm and the minimum (32.20 gm) was recorded from the closest spacing of 25 

cm x l 0 cm (Table 5.A). This result is in agreement with the findings of Arora and 

Khanna ( 1987). 

4.13. Weight of cormel per plant 

Although spacing and depth of planting has significant effect individually on the 

number of cormel produced per plant but it was found that their combined effect 

had no statistically significant effect on number of cormels per plant (Table 6). 

The maximum ( 43.23) number of cormels per plant was counted from the 

treatment combination of 25 cm x 20 cm spacing (widest) and 5 cm depth 

(shallowest) and the mmimum (24.16) was counted from the treatment 

combination of 25 cm x I 0 cm spacing (closest) and 9 cm depth (deepest). Similar 

trend of results was obtained by Syamal et al. (1987). 

Number of cormel per plant was also significantly influenced by depth of planting 

(Appendix V). The result of this experiment concluded that shallower depth of 

planting results the highest number of cormels per plant. It was found that the 

maximum (38.43) number of cormels was obtained from 5 cm (shallowest) depth 

and the minimum (29) was found from 9 cm (deepest) depth (Table 5.B). The 

present finding is in agreement with the findings of Banker and Mukhopadhyay 

(1980). 

sunlight. nutrients which eventually formed larger number of corrnel per plant. 

Ihis result is in agreement" ith the finding of Moll ah el al. ( 1995 ). 
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Depth of planting showed significant variation on yield of spike. However, the 

maximum (8.71 t/ha) yield of spike was found from 9 cm (deepest) depth of 

planting and the minimum (7.96 t/ha) was obtained from 7 cm depth of planting 

(Table 5.B). 

Effect of spacing on yield of spike was found highly significant (Appendix V). 

Wider spacing produced smaller yield as number of plant i.e. number of spike 

decreased with the increase of spacing. The maximum (11.40 t/ha) yield of spike 

was found from the closest spacing of25 cm x 10 cm and the minimum (5.83 t/ha) 

was recorded from the widest spacing of 25 cm x 20 cm (Table 5.A). This result is 

in agreement with the finding of Borrelli (1984). 

4.14. Yield of spike (t/ha) 

The combined effect of spacing and depth of planting had statistically significant 

effect on weight of cormels per plant (Table 6).The maximum (52.36 gm) weight 

was found from the treatment combination of 25 cm x 20 cm spacing (widest) and 

5 cm depth (shallowest) and the minimum (26.13 gm) was measured from the 

treatment combination of 25 cm x 10 cm spacing (closest) with 9 cm depth 

(deepest). 

Weight of cormcls pi.:r plant showed also statistically significant variance due to 

the effect of planting depth (Appendix V). Increase in depth resulted a negative 

variance in order '' ith depth of planting. It \\US found that the maximum (45. 71 

gm) weight was found from 5 cm (shallowest depth of planting) and the minimum 

(31.46 gm) was obtained from 9 cm (deepest depth) (Table 5.B). 



41 

Combined effect of spacing and depth showed statistically significant influence on 

yield of corm (Table 6). The maximum (8.29 t/ha) yield of corm was found the 

treatment combination of 25 cm x l 0 cm spacing (closest) with 5 cm depth 

(shallowest) and the minimum (4.02 t/ha) was measured from the treatment 

combination of 25 cm x 20 cm spacing (widest) and 5 cm depth (shallowest). 

The maximum (5.91 t/ha) yield of corm was found from 9 cm depth of planting 

and the minimum (5.75 t/ha) was obtained from 7 cm depth of planting and that 

effect was non significant {Appendix V and Table 5.B). 

Yield of corm was significantly influenced by different plant spacing (Appendix 

V). Yield increased with the decrease of spacing as closer spacing results higher 

number of corm. The maximum (7.99 t/ha) yield of corm was found from the 

closest spacing of 25 cm x I 0 cm and the minimum (4.17 t/ha) was recorded from 

the widest spacing of 25 cm x 20 cm {Table 5.A). Similar trend of results was 

obtained by Rabbani and Azad (1996), Nilimesh and Roychowdhury ( 1989), Talia 

et al. ( 1986) and Borrelli ( 1984). 

4.15. Yield of corm (t/ha) 

Combination of spacing and depth of planting had no statistically significant effect 

on) icld of spike (I able (l). Ihe maximum (I :!.00 t haj y icld wus found from the 

treatment combination or 25 cm ' I 0 cm spacing (closest) wuh 9 cm depth 

(deepest) and the minimum (5.31 t/ha) was measured from the treatment 

combination of 25 cm x 20 cm spacing (widest) with 7 cm depth (intermediate). 

Similar trend of results was obtained by Syamal et al. ( 1987). 
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Combination of spacing and depth of planting had statisticaJly significant effect on 

yield of cormel production (Table 6). The maximum (7.81 t/ha) yield was found 

from the treatment combination of 25 cm x 10 cm spacing (closest) and 5 cm 

depth (shallowest) and the minimum (2.94 t/ha) was measured from the treatment 

combination of 25 cm x 20 cm spacing (widest) and 9 cm depth (deepest). 

A significant variation was found on yield of cormel (Appendix V). The maximum 

(5.75 t/ha) yield of cormel was found from 5 cm depth while the minimum (3.94 

t/ha) was obtained from 9 cm depth (Table 5.B). 

Fffcct of spacing on) ield of corrncl was found hight~ significant (Appendix V) 

Wider spacing produced minimum yield as number of plant decreased with the 

increase of spacing. The maximum (6.54 t/ha) yield of cormel was found from the 

closest spacing of 25 cm x 10 cm and the minimum (3.52 t/ha) was recorded from 

the widest spacing of 25 cm x 20 cm (Table 5.A). This result is in agreement with 

the findings of Rabbani and Azad ( 1996). 

4.16. Yield of cormel (t/ha) 
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Different combinations of spacing and depth of planting result variable yield and 

quality of spike, corm and cormel. Market price of spike varies on its quality that 

depends on the number of spikelets per spike, length of spike and length of rachis. 

Price of corm also varies with its size, weight and how many corms are contained 

by unit mass. But cormel price doesn't change with its size and weight and it has 

been considered 75 Tk/kg as per recent (2007) market price. So, variable gross 

returns are achieved from variable combinations of spacing and depth of planting. 

The maximum gross return (1817915 Tk/ha) was found from the treatment 

combination of 25 cm x I 0 cm (closest) spacing and 5 cm (shallowest) depth and 

the minimum (843093 Tk/ha) was found from the treatment combination of 25 cm 

x 20 cm (widest) spacing and 7 cm (intermediate) depth. 

4.17.2. Gross return 

Among the combinations of different spacing and depth of planting, the maximum 

(781885 Tk/ha) cost was found from the closest spacing of 25 cm x 10 cm and the 

minimum (415460 Tk/ha) was found from the widest spacing of 25 cm x 20 cm. 

Practically depth of planting had no significant effect in production cost, so 

production cost may be considered as only a function of spacing where different 

spacing demands different number of corms i.e. variable production cost. 

(Appendix. VI.A. & VLB.). 

4.17.1. Production cost 

4.17. Economic analysis 

I he details of economic analysis have been provided in Appendix VI./\. Vl.H and 

f able 7. 
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Benefit cost ratio is calculated simply divided the gross return by the totaJ cost of 

production. It was found that the maximum (2.33) benefit cost ratio was found 

from the treatment combination of 25 cm x 10 cm (closest) spacing with 

shallowest depth (5 cm) and the minimum (2.03) was found from the treatment 

combination of25 cm x 20 cm spacing and intermediate depth (7 cm). 

4.17.4. Benefit cost ratio 

Net return is just the difference of gross return and production cost. I he maximum 

net return ( 1036029 Tk/ha) was found from the treatment combination of 25 cm x 

10 cm (closest) spacing with shallowest depth (5 cm) and the minimum (427633 

Tk/ha) was found from the treatment combination of 25 cm x 20 cm spacing and 

intermediate depth (7 cm). 

4.17.3. Net return 



OJ 

E 
0 u 

c: 
0 

~ 
E- 
0 
0 
0 
V) 
C­ 
V> 

..­ .., 
~ 
0 
N 
x 

U) 
N 

x 
U) 
N 

0) 

0 
('I') 

v 

IO 
N co 
0) 
v 

0 
0 
IO 
0 
N 
N 

lO 
N 
lO ,.._ 
0 ..... 

0 
0 
v 

0 
0 .... 
0 
('I') 
v 

co 
'o:t co 
'Of" 
(0 
co 

0 
N 
~ 

l.O 
0 
io co 
0 
N 

0 
IO 
N 
0 
(0 
N 

lO 
N 
lO ,.... 
0 .... 

0 
IO 
(") 

co 
('I') 
('I') 
(0 ,.._ 
('I') 

N 
0 
v 

('I') 
co 
('I') .- 
I.{') 

0 co 

8 
N 

0 
0 
0 
N ..­ 
(") 

lO 
N 
l.O ,.... 
0 ..- 

0 
0 
~ 

0 
0 ..- 
0 
('I') 
v 

0 co 
IO co 
~ 

N 
N 
I() 

co 
'Of" ,.._ 
l.O co 
N 

0 
lO ,.._ ,.._ 
co 
N 

co 
(") 
co 
~ ..- 

0 
lO 
ct) 

(0 
N m ..- 
~ 

N 
N v 
l.O m 
0 ..... 

,.._ 
l.O 
l.O 

0 co ..- ,.._ 
'Of" 

N co 
(0 
N co 
N 

0 
0 
l.O 
N 
N 
('I') 

lO 
N 
ct) 

m m 
('I') 
co co 
0 ..... 

m ..- 
I() 

0 v 
~ 
(0 
N 

m 
N 
I() 

0 
lO ,.._ 
co m 
('I') 

co 
('I') 
co 
~ ..- 

0 
l.O 
ct) 

co 
N m ..- 
~ 

co ..- 
('I') ..- 
0 
N ..- 

0 
N 
cri 

N co 
'o:t v 
io 

co 
l.O ,.._ 
co v 
'o:t 

0 
lO 
N co m 
('I') 

~ 
N 
lO ,.._ 
N 

0 
0 
ct) 

~ ,.._ 
lO 
N co 

co m ,.._ 
0 ,.._ 
co ..- 

,.._ 
N ..- ,.._ 
lO 

0 
lO 
cri 

0 
0 
lO ,.._ 
co 
'o:t 

co 
0 co 
'o:t m co 

m 
~ co 
0 co ..- 

m 
N 
co 

0 
N 
0 m v 

(") ,.._ 
(") 
co 
0 
'Of" 

..... 
co ,.._ 

0 
lO ,.._ 
lO co 
lO 

'o:t co 
N co ,.._ 
N 

0 
0 
ct) 

N m ,.._ 
lO 
N co 

lO ..- 
0) ,.._ 
..- co ..... 

- Cl 0 c: .r::.·-- -- e ~~ u 
0 a.- 

.,, 
·= c: ..0 0 e.­ o 
(.) 

-~ ot:. 
fl ·- E ...... 
B. 0 

u 

0 
G> e uo ·cu 

B. 

-- 0 G> 
-o E 
:i 0 >U 

-- 0 G> 
BE 
'C: 0 
B. u 

0 
(0 

~ 
0 co v 
lO ...... 
v 

v 
N co co ..- 
lO 

v 
N co co ..- 
lO 

lO co co ..- co ,.._ 

lO co co ..- co ,.._ 

lO co co ..... 
co ,.._ 

(0 co 
(") 
m 
~ 

co 
0 
N 

(") 
0 
N 

m .... .... 
(") 
(") 
lO 

co 
"! 
N 

co m 
lO 
(0 ,.... 
lO 

-- -1-- 

0 ..... 
N 

N m v 
N co 
(0 

N 
(") 

N 

(") .... 
m co co co 

,_I- 

v 
(0 
a» 
(0 
N 
0 ..... 

..... 
(") 

N 

m 
N 
0 
(0 
(") 
0 ..... 

·- 



48 

At 75 DAP, the maximum (8.90) number of leaves was found from the widest spacing 

and the minimum (8.08) was recorded from the closest spacing. On the other hand, the 

maximum (8.56) number of leaves was found from both the shallowest and intermediate 

depth and the minimum (8.53) was found from the deepest depth. 

At 75 DAP, the tallest (72.42 cm) plant height was obtained from the widest spacing and 

the shortest (67.86 cm) plant height was recorded from the closest spacing. On the other 

hand, the tallest (70.8 cm) plant height was obtained from the deepest depth and the 

shortest (69.79 cm) was found from intermediate depth. 

Statistically significant variation was recorded in terms of different spacing for all the 

characters except plant height (45 DAP, 60 DAP) and length of leaves and different 
levels of depth of planting applied under the present experiment showed statistically 

significant effect except plant height (30 DAP, 45 DAP, 60 DAP), number of leaves, 

length of leaves (60 DAP, 75 OAP), number of spikelets per spike, diameter of individual 

corm and yield of corm. 

A field experiment was conducted in the l lorticulturc Farm of Shcr-e-Bangla vgriculturul 

University, Dhaka, Bangladesh during the period from November 2006 to June 2007 to 

study the effect of spacing and depth of planting on the growth, flowering and yield of 

Gladiolus. The experiment considered of two factors. Factor A: spacing (3 levels) i.e. S1 

(25 cm x 10 cm), S2 (25 cm x 15 cm), S3 (25 cm x 20 cm) and Factor B: depth of planting 

(3 levels) i.e. D1 (5 cm), D2 (7 cm), D3 (9 cm). There were altogether 9 treatment 

combinations. The experiment was laid out in Randomized Complete Block Design 

(RCBD) with three replications. After emergence of seedlings, various intercultural 

operations were accomplished for better growth and development of gladiolus. Data were 

collected in respect of gladiolus growth characters and yield of spike, corm and cormels 

of gladiolus. The collected data were statistically analyzed. 

CHAPTERV 
SUMMARY AND CONCLUSION 
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The maximum ( 12. 71) number of spike lets per spike was found from the widest spacing 
and the minimum (9.99) was obtained from the closest spacing. On the other hand, the 

The maximum (47.65 cm) length of rachis was recorded from the widest spacing and the 
minimum (37.83 cm) was obtained from the closest spacing. On the other hand, the 

maximum (44.88 cm) length of rachis was found from the shallowest depth and the 
minimum ( 41.52 cm) was recorded from intermediate depth. 

The maximum (73.43 gm) weight of spike was found from the widest spacing and the 
minimum (56.12 gm) was recorded from the closest spacing. On the other hand, the 
maximum (69.04 gm) weight of spikes was obtained from the deepest depth and the 

minimum (61.83 gm) from intermediate depth. 

The maximum (85.68 cm) length of spikes was found from the widest spacing and the 
minimum (74.41 cm) was recorded from the closest spacing. On the other hand, the 
maximum (82.56 cm) length of spikes was found from the deepest depth and the 
minimum (76.61 cm) was recorded from intermediate depth. 

The maximum (66.67) days were required (50% emergence of inflorescence) from the 
closest spacing and the minimum (63.89) were required from the widest spacing. On the 
other hand, the maximum (69.67) days were required from the deepest depth and the 

minimum (60.78) were required from the shallowest depth. 

The maximum (7.29) days were required (50% emergence of plant) from the closest 
spacing and the minimum (5.69) were required from the widest spacing. On the other 
hand, the maximum (8.07) days were required from the deepest depth and the minimum 
(5.20) were required from the shallowest depth. 

At 75 D/\P. the maximum (57.55 cm) length of leav es was found from intermediate 
spacmg and the minimum ( 56 46 cm) was recorded from the w iJc:-.t '>pJcing < >n the other 
hand, the maximum (58.49 cm) length of leaves \\US found Jrom the deepest depth and 
the minimum (56.03 cm) was found from intermediate depth. 
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The maximum (7.99 t/ha) yield of corm was found from the cJosest spacing and the 
minimum (4.17 t/ha) was recorded from the widest spacing. On the other hand, the 
maximum (5.91 t/ha) yield of corm was found from the deepest depth and the minimum 

(5.75 t/ha) was recorded from intermediate depth. 

The maximum (11.40 t/ha) yield of spike was found from the closest spacing and the 
minimum (5.83 t/ha) was recorded from the widest spacing. On the other hand, the 
maximum (8.7 I t/ha) yield of spike was found from the deepest depth and the minimum 

(7.96 t/ha) was recorded from intermediate depth. 

The maximum (44.39 gm) weight of cormel was found from the widest spacing and the 

minimum (32.20 gm) was recorded from the closest spacing. On the other hand, the 
maximum (45.71 gm) weight of cormel was found from the shallowest depth and the 

minimum (31.46 gm) was recorded from the deepest depth. 

The maximum (38.05) number of cormel per plant was found from the widest spacing 
and the minimum (28.68) was found from the closest spacing. On the other hand, the 
maximum (38.43) number of cormel per plant was found from the shallowest depth and 

the minimum (29.00) was obtained from the deepest depth. 

The maximum (52.56 gm) weight of corm was found from the widest spacing and the 
minimum (39.31 gm) was recorded from the closest spacing. On the other band, the 
maximum (46.75 gm) weight of corm was found from the deepest depth and the 

minimum (45.62 gm) was recorded from the shallowest depth. 

The maximum (5.42 cm) diameter of individual corm was found from the widest spacing 
and the minimum (4.80 cm) was recorded from the closest spacing. On the other hand, 
the maximum (5.23 cm) diameter of individual corm was found from the shallowest 
depth and the minimum (5.00 cm) was recorded from intermediate depth. 

maximum ( 11.61) number or spikelets per spike was found from the shallowest depth and 

the minimum ( 11.27) lrom intermediate depth. 
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Considering all the circumstances further recommendation may be suggested on the 

following areas- 
1. This experiment should be performed for regional compliance in different 

Agro- Ecological Zones (AEZ) of Bangladesh. 
2. This experiment should be performed for different varieties and sizes of corm. 

Conclusion 
The widest spacing produced tallest plant, maximum number of leaves, tallest spike of 
maximum weight, superior quality of rachis of maximum length and spikelets, maximum 
weight of individual corm and cormel per plant, whether maximum yield of spike, corm 

and connel was obtained from the closest spacing. Similarly the shallowest depth of 
planting produced maximum weight and number of cormel whether the deepest depth 
produced tallest and heaviest spike. The maximum (2.33) benefit cost ratio was found 
from the treatment combination of closest spacing and shallowest depth. 

The maximum (1817915 Tk/ha) gross return and the maximum net return (1036029 

Tk/ha) was found from the treatment combination of closest spacing and shallowest depth 
while the minimum (843093 Tk/ha) gross return and the minimum (427633 Tk/ha) net 
return was found from the treatment combination of widest spacing and intermediate 

depth. The maximum (2.33) benefit cost ratio was found from the treatment combination 
of closest spacing and shallowest depth and the minimum (2.03) was found from the 
treatment combination of widest spacing and intermediate depth. 

There were combined effect between spacing and depth of planting recorded significant 
for plant height (75 DAP), length of spikes and rachis, weight of a single spike, cormels 
and corm per plant, yield of corm and cormels per hectare except others. 

The maximum (6.54 t/ha) yield or corrnel v v as found from the closest spacing and the 
minimum (3 52 t/ha) was recorded from the widest spacing. On the other hand. the 
maximum ( 5. 75 t/ha) yield of corrnel was obtained from the shallow est depth and the 
minimum (3.94 t/ha) was found from the deepest depth. 
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Source: Dhaka Meteorology Centre 

Average air temperature Total Average Total Year Month (oC) rainfall relative sunshine humidity (%) 

Maximum Minimum Mean (mm) (hrs) 

2006 November 29.67 19.86 24.43 4 71.00 188.00 

December 27.21 15.40 21.34 0 62.00 222.00 

January 24.46 13.10 18.22 0 60.12 170.30 

February 31.20 18.90 24.15 0 62.41 182.34 

2007 March 33.47 22.55 28.04 2 56.34 219.14 

April 34.89 24.16 29.87 145 72.10 225.40 

May 34.27 24.58 29.12 301 74.28 231.61 

June 34.18 25.03 30.44 271 78.22 90.50 

Appendix I: Monthly recorded of air temperature, rainfall, relative humidity and 
sunshine hours during the period from November 2006 to June 2007 

APPENDIX 
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Morphological features Characteristics 

Location Horticulture Farm, SAU, Dhaka 

AEZ Madhupur Tract(28) 

General Soil Type Shallow red brown terrace soil 

Land type High 

Soil series Tejgaon 

Topography Fairly leveled 

Flood level Above flood level 

Drainage Well drained 

A. Morphological characteristics of the experimental field 

Appendix II: Soil Characteristics of Horticulture Farm of SAl 1 analyzed b~ Soil 
Resources Development Institute (SRDI). Khamar Bari. Farmgate, 
Dhaka 
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Source: ROI, 2006 

Characteristics Value 

Partical ize Analysis 

%Sand 27 

% ill 43 

%Clay 30 

Textural Class ilty-Clay 

pl I 5.6 

Organic carbon(%) 0.45 

Organic matter(%) 0.78 

Total N (%) 0.03 

Available P (%) 20.00 

Exchangeable K (meq/100 g soil) 0.10 

Available (ppm) 45 

B. Ph) vical and chemical properties of the initial soil 
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