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EFFECT OF SPACING AND PLANTING TIME ON GROWTH 
AND YIELD OF GARLIC 

SOJIANI SI1ARMIN 

ABSTRACT 

A field experiment was carried out at Horticulture Farm, Slier-e-Bangla 

Agricultural University. Dhaka. during the period from November. 2007 to May, 

2008 to study the effect of spacing and planting time on the growth and yield of 

garlic. The trial consisted of four planting time viz. Pt 1 : 1 November, Pt,: IS 

November. Ph:30 November and Pt4: 15 December and three plant spacings \ it 

S j :l0cni x LOcm, .5,: 10cm x 20cm and S3 I0cni x 30cm. The maximum fresh 

wekiht of bulb (11.85 g) and number of cloves bulb' (22.00) were recorded from 

S treatment while S treatment gave the minimum but yield (3.95 Vha) is 

maximum in S 1  treatment. The maximtini fresh weight of bulb (9.680 g): number 

of cloves bulb (24.02) and yield (4.523 tiha) were recorded from Pt 1  treatment 

while Pt4  treatment gave the minimum. For combined application the iiaxiinUni 

fresh weight of bulb and number of cloves hulh' were recorded from S 3 Pt 1  

treatment combination while S 1  Pt4  treatment combination gave the minimum but 

maximum yield (5.97 i/ha) was obtained from S I  Pt treatment combination while 

S; Pt ave the minimum (2.05 tlha). In economic analysis. the maxi mum benefit 

cost ratio (2.34) was recorded from S 1 Pt 1 . From the above results, S,.Pt 1  treatment 

combination were best For growth and yield of garlic. 
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CHAPTER I 

INTRODUCTION 

Garlic ( . I Ilium salivitni I .. ) is an aromatic, herbaceous. annual spice and one of the 

iiiost important bulb crops belonging to the family Alliaccac. It is the ccond most 

vicklv used Alliurn after onion with the characteristics of pungent smell (Bose and 

Some. 1990). It originated in Central .Asia. especially Mediterranean region from 

where it extended to North-Eastwards to the Pamir Alii and lien Shen retions 01 

China (Thompson and Kelly. 1957). The World production of Garlic is about 920 

thousand nictric tonnes. China leads the world production of garlic (5964 thousand 

r1lctric tonnes) and also iii the area (467 thousand hectare). The major garlic producing 

countries of the world arc China, South Korea. Spain. India. USA. Russia, Egypt. 

Ihailand and l'urkev ( FAQ. 2006). 

Garlic has a worldwide recognition as a valuable spice for loods and a popular 

remedy for . arious physiological disorders such as chronic infection of stomach and 

intestine. tivscntry, typhoid. cholera and disease of lung (C'hopra et al.. 19581. 

.\queous extract ofgarlic cloves has a hypoeholesterolaemic action which reduces the 

cholesterol level in 1w man blood ( Augusti. 1977). 

Garlic ranks second in the world production among the All iums after onion 

Purseglove. 197 5).  The average yield of garlic in Bangladesh is on lv 3.60 t/l1a (BBS. 

20117) wInch is very low compared to many countries 01 the world. In l3angladcsli 

about 4. 43.000 metric tonnes of garlic was produced from 123 thousands hecuires of 

land in 201)6-07 (1311S. 2007). [he requirement of garlic in Bangladesh is about 

8.50.0()() melric tonnes (Rahim and Fordham. 1988). [lie demand of garlic 

consiiniptiOn is increasing day by day with ever increasing population of Bangladesh. 

It is not possible to increase the area of crop due to the limitation of land. The only 

way to solve the problem is to increase per hectare yield and this can be done in many 



ways. among hieh the important ones are the use of high yieldnlg varictie, proper 

planting time, proper spacing. proper cultural management practices and suitable size 

of cloves, as planting materials (I3aten c/ al.. 199 1; Bhuiyan, 1999). 

planting time plays an i niportant role on the growth and yield of garlic. Garlic is 

known to be therino and photo sensitive crop (Jones and Mann, 1963) and its 

vceetative growth and bulb lormation is greatly influenced by growing environment 

Jones and Mann. 1 963: Rahim and Fordhani, 1988). In Bangladesh, the growth 

period of garlic is centered in the cool season .As a result, only early planted crops 

can utilize lull advantages of the cool period. But late planted crops litil to receive the 

advantages due to rise in temperature. But the Canners of Bangladesh cannot always 

adopt early planting due to climatic limitations and cropping pattern. Normally they 

plant garlic in the month of t)eccmbcr after harvesting of transplanted anian paddy. 

l'or this reason, the plant is exposed to increasing high wiii perature before initiation of 

cloves and during the period of growth and development. So, the yield becomes low 

and sometimes a percentage of plants ihil to initiate bulb at all. 

Yield is a function of inter and intra plant competition. Competition associated with 

different spacing alters plant morphology in various ways. Researchers have shown 

ilial weaker plants become barren when spacing was lowest to a greater extent. Ihese 

plants titi I Lied water and nutrients but contributed for lower yield. As such there is a 

considerable scope for increasing yield by adjusting all optinium plant spacing 

Rahnian and Ta]ukdar. 1986). Optimum plant spacing should be n'tairitamed to 

exploit niaximum natural resources, such as nutrients .sunl ight, soil moisWre etc .and 

to ensure satisfactory yield. 111gb density is undesirable because it encourages inler 

plants competition foi' resources. Resource, on the 0111cr hand. \vi II si niplv be misuse 

under sparse plant spacing. By adj tisting proper plant density 1'armcrs can easily 

recover the losses of late planting as it provides shade or somewhat cool condition 

particularly in the closer planting. In sonic cases the closer planting can keep the 



temperature low up to 230  C, which ensures somewhat cool environment before bulb 

initiation (Rahim and Fordham, 1988). Beside this, closer planting ensures more 

plants per unit area, leading to higher yield per unit area. Closer plant spacing may 

resuli higher cost of production. So, proper plant spacing for garlic needs to be 

estimated. 

Considering the above facts, the present study was undertaken with the following 

objectives: 

I. to find out the appropriate planting time of garlic, 

to investigate the suitable spacing for garlic and 

to know the combined effect of planting time and spacing on growth and yield 

of garlic. 

3 



CHAPTER II 

REVIEW OF LITERATURE 

2.1 EFFECT OF SPACING ON GROWTH AND YIELI) OF GARLIC 

Mueller ci al. (1998)   carried OLII field trials in Santa Catarina. Brazil. in I 987-89. seed 

hulbils of garlic cv. Roxo Perola tic Cacador with an average weiglu of 1.5, 2.25 or 

3.4 g in 1987 and 1.6. 2.6 or 3.6 g in 1988 were planted 7-10 cm apart with 20. 25 or 

3(1 cm between rows and grown according to recommended procedures Ibr ike region. 

Increasing weight of seed hulbils or reducing the spacing increased yield of total and 

marketable bulbs. whilsi average weight of marketable bulbs and yield of larger bulbs 

were increased by increases in row spacing and/or by increases in seed hulbil siLe. 

Economic returns were highest following planting of bulbils of 3.4-3.6 g in ro's 25 

ciii apart. 

Xu-Kun ci iii. (1999) carried out an experiment on the influence of seed cloves and 

denstv on garlic yield. The effect of planting bulb 5i7.0 and sowing density on the 

yield of garlic was investigated. From the mathematical relationship describing this. it 

was shuwn thai yield was more affected by plant density than by the size of the 

planting material 

lnulc ci a/. (2090) condticed a tield experiment during the rabi season of 1992-93 at 

Akola. Ii was revealed that the height of plants, number of Ieavc. yield contributing 

characters as well as Vield1la were signilicantly influenced by planting methods. 

spacing 311(1 culiivars. Dibbling of cloves of garlic e . C- I in flat beds at ION IS ciii 

spacing gave maximuni bulb yield and better quality bulbs under Akola conditions. 

Nartika (2000) carried out an expenmetit on the effect ot' different row spacing oil the 

"1.0\\ ill  of garlic ( :1//hun sw/rum L. ). Garlic eultivars were sown at row spacings of I i) 

4 



x 7.5 (narrow) and IS x 7.5 cm (wide) in a uield experiment in Rajasthan, India, in 

October I 998 and 1999. The observations were recorded at maximun growth ( 11)5 

days alter sowing). 1-ligher plant height (50.65 cm), leaf chlorophyll content 0.02 

mivg) and leaF Iiesh weight (24.92 g/plant) were observed at wide spacing compared 

to narrow spacing. The number of leaves per plant and nmturity period was fbi 

aliected by row spacing treatments. 

Das ci cii. (200 1 ) carried out an experiment on the effect of plant density acid mineral 

nutrition 01) the yield ol garlic (Al/item sotil'uni L.) cv. Niadrasi . in Orissa. India fioiii 

1995 lo 1997 three spacing (8x8. I OxS. lOx 10 and I 5x1 0 cm) and four N: P: K rates 

(50:50:50. 75:75:75. 100:100:100 and 125:125:125 kg/ha) were used. Among the 

spacing treatmetits. SxS (at 900 plants/plot) pro(Iuced the highest 'ield (165.28 tVha). 

ftil towed by I Ox$ cm.Among the fertilizer treatments. N: P: K at I 00: I 00: 1(11.) kg:ha 

produced the highesi bulb yield (153.78 q/ha). followed by 125:125:125 kgha. 

( 'ombination Of I OxS spacing and 100: 1 00: 1 00 kg Ni: P: K/ha resulted in the 

max i mu in yield of I 70.27 q/ha. 

Naruka (2001) conducted a field experiment in Jobner. Rajasthan. India. during the 

rabi seasons of 1998-99 and 1999-2000 to study the effects of row spacing (10 and 15 

cm) and nitrogen fèrtil izer (50. 100. 150, and 200 kg/ha) on the growth. yield, and 
1. 

chemical compositiol) of bulb Of garlic eultivars Yamuna Safed . Jajavar Local, and 

Nlathani Local. The growth parameters. yield components (plant height. number of 

leaves, leaf fresh weight, maturity period, neck thickness, bulb diameter, bulb iresh 

weight. clove weight. and harvest index, yield, and composition (chlorophyll content) 

increase([ significantly with increasing level of nitrogen and row spacing; these were 

highest with 200 kg N/ha and a row spacing of I 5 cm. The total soluble solid content 

was higher tinder closer row spacing 110 cm). Jajavar Local was significantly superior 

over the oilier two cultivars for all these characters. The interaction studies showed 

that Jajavar I .ocal grown with 200 kg N/ha and a row spacing of 15 cm gave the 

5 



highest bulb yield 128 qiha), net return (Rs 77236/ha), and henctit cost ratio 

(3.06:1.10). 

Rhati et al. (2002) conducted an experiment on the effects of nitrogen rates (50. tOO 

and 21$0 kg/ha) and spacing (20 x to and 20 x 20 cm) on the yield and qualiiv of 

garlic in Mccrtit. IJilar Pradesh. India during the rabi season of [996-97. The number 

of cloves, diameter of cloves and bulb, weight of bulb and average yield increased 

with increasing rates of N and were higher under 20 x 10 cm spacing. The nunibcr ol 

A, B and U grade garlic also increased with increasing rates of N and were higher 

under 20 x 20 cm spacing. 

Naruka and Singh (2002) reported garlic cultivars Yamuna Sated, Jkiavar Local and 

\iathani I caI were planted at U) x 7.5 or 15 x 7.5 cm in a ieId experililcilt 

conducted in Jobner. Rajasthan. India during thc rabi season of I 998-9g. Yaniuna 

Saled planted at IS x 7.5 cm recorded the highest mean Icaf (26.93 g) and bulb 1iesh 

weight (32.93 	
bulb diameter (3.94 cm) and number of cloves per bulb (35), 

g).  

whereas Jajavar Local planted at 10 x 7.5 cm recorded the highest mean bulb yield 

I I 7 cilia) and harvest index (69.52%). 

Naruka (2002) conducted a field experiment in jobner, Raasthan. India. during Lhe 

rabi season of 1998 and 1999 to study the efkct of N (50. IOU. ISO. and 200 kg/ha) 

and row spacing (10 x 7.5 and 15 x 7.5 cm) on the composition of garlic bulb,
,. The 

interaction between N rate and row spacing significantly affected the components 
o1 

garlic bulbs. with the combination of 200 kg N/ha and a row spacing of 15 x 7.5 cm 

giving the highest moisture (63.46%). protein (22.20%). nitrogen (22.08%), 

potassium (0.7711,'o). sulfur (1.45%). ascorbic acid ([3.2$ mg/I 00 g ptilp. and volatile 

oil (0.651N,) contents. 

6 



Narttka ci at (2002) conducted an experiment on the interactive effect of nitrogen, 

ro\\ spacing  and cultivars oil  composition of garlic bulb at the Department of 

I lorticulture. S.K.N. College of Agriculiure, Jobner (Jaipur) during the years 1998-99 

and 1999-   2000. It was observed that interaction e lThct of' nitrogen,  row spacing and 
I. 

cultivars was found signi IIC:Lni fo,' nitrogen, sulphur, protein, volatile oil and moisture 

content of' hul 13. Max i mum yaP ties for nitrogen. phosphorous. potassium, sulphur. 

ascorbic acid, protein, volatile oil and moisture content of bulb were observed when 

2(H) kg nitrogen ia-I i N4) was applied in conjunction with row spacing IS x 7.5 cm 

(52) and cultivar ''Jajavar local" (V3).  While the minimum values for these 

parameters were observed tinder N1  S1  V1  (50 kg nitrogen ha-I 1  10 x 7.5 cm row 

spacing - cu Ui ar ''\amuna sa fed'') treatment combination during both the "ears. 

Maximum values for 'l.S.S. were observed tinder N IS I V2 treatment combination 

Hossain ci at (2003) conducted field experiments to determine the effect of diiirent 

seed si/es (larue (95.1 g; 100 cloves), medium (66.5 gil 01 cloves) and small (46.3 

IOU cloves)) and 4 spacings (25 x 20 cm, 20 x 20 cm. 20 x IS cm and 20 x 10 cm) 

on growth parameters of garlic cv. Pabna in Bangladesh. during November 2000-

April 200 I . Large sized cloves had the highest root length, plant height, number of 

leaves per plant. stein length and total dry matter. Plant spacing of 25 x 20 cm had the 

Ii ighcst root length. leaf number per plant and leaf dry matter. \vhi Ic the spacing of 20 

x 20 cm gave highest root dry matter and plant height. The highest pseudosteni length 

was obtained from plant spacing of 20 x 10 cm, Further studies are proposed to 

establ isli optimum clove sizes and plant densities that could he recommended to 

larmers. 

Lipinski ci at (2003) carried out an experiment oil the C' ad ic N ieve INTA plant 

density and nitrogen krtigation. The effects of planting density (20, 30 and 40 

plants m2) and nitrogen fertilizers (0. 75. 150. 225 and 300 kg/ha) oil the yield and 

quality of garlic cv. N icve INTA were determined in a field experiment conducted in 
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Argentina. Planting density of 40 plants/m2 and application oF 225 kg N!lui resulted in 

the Ii tuhest yield (1 3 t/ha). 

Portela and 1)al masso ( 2003 ) conducted in experi mciit on the planting density and 

seed-clove veiht evaluation on earlic (A//fun; .vatii'znn I..) nionoclona I Cu itivars in 

the East Oasis of \'lendoza. Argentina. the effect of planting density and seed clove 

eight on the productivity of garlic monoclonal eultivars (Peso and Desvjo) was 

invesligated in Argentina. The treatments comprised high and middle planting 

densities (20 and 15 plants'l inca] meter). and clove sizes of 8-9 and 4-5 g. I-I igher total 

yield was obtained with higher planting density and heavier cloves. '.one of the 

ireatineitis appeared to be responsible for the detects in bulb shape. 

C'astel lanos vi a/. (2004) carried out an experiment on the garlic producti v Iv and 

profitability as affected by seed clove size, planting density and planting method. 

Depending on clove size and plant stand, planting represetits a considerable 

proportion of the total production costs in garlic cultivation. The objectives of this 

study were to analyse the influence of seed clove size, planting density and planting 

method on yield, bulb size and on the profitability of garlic tbr the fresh market. 

planted under lertigation. For the plant density study, yields varied from 23.5 to 29.9 

ha- I for the first year and Irom 32.1 to 39.7 t ha-I for the second season. For the seed 

clove size study. yields varied from 18.7 to 27.3 t ha-I for the first year and from I 0.3 

to 32.2 t ha-I for the second season. Yields and leaf area index (I .Al) ere directly 

related to planting density and clove size. The highest yields were attained with 

max I mu in studied densities in both seasons. I lowever highest prohtahi lit>' was 

attained with planting densities of 420 000 plants/ha Fr the first year, as calculated 

from the regression equation and 300 000 plants!ha for the second year as there was 

no statistical di fkrence ( P>O.05  ) with the 2 subsequent population treatments and the 

ftrnier has lower costs than the others. The biggest dianieers of bulb were always 

attained with the lowest population densities. In regard to seed size, the highest yield 



was achieved villi 7.5 g/clovc for the first season and 13 g clove for the second 

season, which also resulted in biggest bulb diameters and therefore iii more valuable 

coniniercial classes. Iii accordance with the regression analysis, highest profits were 

obtained with clove sizes 3.6-6.5 g/clove. which yielded from 24 to 27 t ha-I for the 

lirsi season and from 7 to ID giclove for the second season, for yields from 29 to $1 

ha-I. In general. the largest-sized seeds prodttccd lower profits than medium-sized 

seeds, even though yields were sigTlirleantly higher. The best planting method for 

garlic. as evaluated in terms of yield, quality and profitability. was associated with 

good plant distribtLtioti in the field and planting the seed with the apex upwards. 

characterisi es obtained in the hand-planted treatment. 

Nosratv (2004) carried out an experiment OU the effects of planting niethoci, plant 

density and seed clove size on yield ol' 1-lamedan garlic. The effect of planting density. 

seed clove size and planting methods on the yield of 1-famedan garlic was investigated 

during I 99899. The effects of Plant density and seed size on yield were signilicalit. 

while cultivation method did not significantly affect crop yield. The densit of 740 

0(X) plants'1ia seed cloves with weights in the range 5-7 g and planting in 2 rows were 

(lie best treatments for obtaining the highest yield. 

Reghin vi at (2004) carried out an experiment on the yield response of garlic to 

titHeretil plant densities and weights of seed cloves. The effects of seed clove weight 

(3.0-3.5 or 2.0-2.9 g) and plant density (33.3.50.0. 66.6 or IOU plantsin12) on the 

yield of garlic cv. Roxo Perola tic Cacador were studied in Ponta Cirossa, Parana. 

Brazil, during 2002. For densities of 33.3 and 66.6 plants/m2. seed cloves were 

planted in single rows with spacing of 0.30 ni between rows and U. I 1) and 0.05 ni. 

respectively, between plants. For densities of 50 and 100 plantsim2. seed cloves were 

planted in double rows with spacing of 0.30 ni between rows and 0.10 and (1.1)5 In. 

respectively, between plants. Seed clove weight had no significant effects on bulb 

yield. I lowever. bulb secondary orowth was optimum when seed cloves weighing 2.0- 
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2.9 e were used. The increase in plant density reduced bUlb size and SecOl)darV 

gro'li. bitt increased the bulb yield. Increasing the plant density from 33.3 to 100 

plantcm2 increased the bulb yield from 1.28 to 2.94 kg11m2 for seed cloves weighing 

3.0-3.5 g, and from 1.21 to 2.90 kg/1112 for seed cloves weighing 2.0-2.9 g. Seed 

cloves weighing 3.0-3.5 g resulted in varying bulb sizes. High-quality bulbs (>47 but 

55 nun) were obtained with seed cloves weighing 3.0-3.5 g and a plant density oF 41) 

plants. 1112. 

II ossai ii ci at (2005) carried out an experiment on the effect of planting density and 

nitrogen levels on the growth and yield of garlic An experiment was conducted in 

Peshawur. Pakistan. during 2003-2004 to study the effects of planting density (40. 60 

and $0 plants2 m2) and 4 levels of N (0. 60. 120 and 180 kg ha- 1 as urea) on the 

growth and yield of garlic (cv. Peshawar local). The lo\ver planting density of 40 

plants'2 m2 signi ticantly increased the number of leaves per plant (7.83). bulh weight 

(60.44 g).  bulb diameter (5.52 cm) and number of cloves per bulb (39.4). The greatest 

leaf length ( 59.43 cm) and total yield (6.66 t ha- I ) were obtained at a plani ing density 

of 81) plants2 m2. Among the N levels, the highest number of leaves per plant (8.29). 

leaf length (61 .06 cm). average bulb weight and diameter (00.78 g and 5.58 cm), 

number of cloves per bulb (40.1) and total yield (5.87 It ha-I ) were recorded for 120 

kg \ ha-I. The interaction between planting density and N level was significant only 

for total yield, and the highest yield (7.12 t ha- I ) was obtained at a planting density of 

SO plants',  ni2 vi iii 120 kg N ha- I 

Ibrahim ci at (2005) conducted an experiment on the growth and productivity Of 

sugar beet. onion and garlic grown alone and associations under different inter and 

intraspacing. Studies were conducted in Toshkv (.pper Egypt) during the seasons of 

2002-03 and 2(1(13-04 to investigate the growth and productivity of sugarbeet. onion 

and garlic grown alone or under intcrcropping systems. Fight intercropping systems 

comprising 2 ridging distances (60 and 70 cm) and plant spacing at 25 and 15  ciii 



between sugarbeet plants intereropped with Onion and garlic were set up. Sole ciops 

were established at the same inter- and intracrop spacings. Sugarbeet intereropped 

with garlic and Onion did not show better yields than pure stand siLgarheet tinder the 

sanic spacing treatments. The highest intercrop yield was obtained MICII sugarbeci 

plants were arranged in ridges at (iO em apart. and with a 25 cm between stigarheet 

and oiiion. The lowest yield was obtained when ridge spacing was 70 cm. and 

intrarow spacing was 35 cm between sugarbeet and garlic. Fotal soluble solids. 

sucrose percentage and purity decreased with decreasing tuber weight. but these 

paranieters increased with increasing inter- and intrarow spacing. A gradual decrease 

TI onion and 	arlic yields was observed with increasing inter- and intraspacing. 

I ntercropped on jot) oil ridges 60-cm apart and spaced at 25 ciii outviehled all other 

intereropping treatments. Pure stands showed higher yields under the same spaeitg 

treatments. The highest land equivalent ratio (LER)  was obtained under 6025 cm. 

LER obtained froni sugarbeet-onion intercropping was higher than that obtained Iloni 

sugarheet-garlic intereropping. The relative crowing coellicient showed the same 

trend as LER. 

.lahangir ci. uf. 2005) conducted an experiment oil the response of plant spacing and 

different levels of Nitrogen and Potassium fertilizer oil growth. yield and oil content 

of garlic. The eliCcts of plant spacing (5, 7.5 and hO cm). and N (60. 80 and 100 

kg/ha) and K (4?. (a) and 75 kg/ha) application, on the growth, yield and oil content of 

garlic were studied in during 2002-03 in I)haka, Bangladesh. Ihe plant spacing of 5 

cm recorded the highest yield (4.6 (/ha bulb). In the fCrti Lizer treatment, the highest 

bulb weight (21.6 g) and garlic yield (4.9 t/ha) were recorded with IOU kg N 75 k(, 

K ha. 1 lie highest percentage of garlic oil 0. I 7%) was obtained from the application 

of (iC) kg N 60 kg K< sub>2C/ sub>O/ha. With N-K application, the physical-

chemical properties of garlic oil such as refractive index, acid value. density and 

optical rolal ion remained more or less the same throughout the experiment. 



Karave and Yaktibu 2006) conducted an experiment on the influence of intra-ro 

spacing and mulching on weed growth and bulb yield of garlic (A/i/ia,: va/i inn; . ) in 

Sokoto. Nigeria.Two lickd experiments were conducted during 2000/2001 and 

2001 2002 dry seasons tinder irrigation at Kwalkwalawa Research Fadama Farm of 

1snianu Dan lodivo t:niversity. Sokoto to investigate the response of weed growth 

and bulb yield of garlic to iritra-row spacing and mulching. The treatments consisted 

ol three intra-row spacings (10. I.S. and 20 ciii) and lour mulching rate (0. 5. 7 and ) 

ilia). 'Ihese were laid out in split plot design and replicated three times. Intra-row 

spacing was assigned to main plots and mulching was allotted to sub plols. Gross and 

net Plot sues were 3x 1.5 iii and 2.5x I in, respectively. Results indicated that the 

number or leaves/plani. weed growth and cured bulb yield responded signilicuntiv to 

ultra-row spacing and mulching, except in 2000/200 I trial, when the e flIct ol 

mulching on cured hull) yield was not signi heant. Based on the results obtained, it 

could be concluded that for optinium bulb yield in garlic, the intra-row spacing Of I 

em and ) i ha mu] clii ng rate shotr Id he adopted 

\liko and Manga (2006) conducted an experiment on the effect of liner- and intra-ro\ 

spacings on ield and yield components of garlic (Al/iu,n sali iwni I ..) in the Sudan 

Savanna ione of Nigeria. Two experinielits were conducted during the 2001-2002 and 

2003-2004 dry seasons at the Irrigation Research Station of the Institute for 

Agricultural Research. Kadawa (II degrees 39N and 08 degrees 02'E) situated in the 

Sudan Savanna ecological zone of Nigeria to lest the effect Of inter- and intra-row 

spacing on the yield and yield eanipoilents of garlic. The treatments were composed 

olthrce inter-row spacings (5. 10 and 15 cm) factori-i- Lily combined with four intra row 

spacings (5. 10. IS and 20 em). Restrlts have shown that inter- and iritra-row spacings 

sigiiilicantly aflced bulb diameter, number of cloves per bulb, clove weight, and 

fresh and cured bulb weight both (hr the individual htrib and the projected yield per 

hectare in all the years. The 10 and 1 5 cm inter-row spacings prodticed statistical lv 

similar but significantly higher bulb diameter. number of cloves/bulb, fresh and cured 
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bulb weights, as vell as Iresh and cured bulb yields than 5 cm inter-row spacing in all 

seasons. 1-loweve1. the I U cm ultra-tow spacing produced corn parable bulb diameter, 

number of cloves/bulb. fresh and cured bulb weights and bulb yield to either 15 or 20 

em. respeelivelv. Interaction effect between inter- and itra-row spacings was 

sign' licani only Jar hull) diameter and fresh bulb yield in 2001 -2002 only. 

2.1 EFFECT OF PLANTING TIME ON GROWTH AND YIELD OF GARLIC 

lurba and I3orgo 1994)  carried out 2-year trials with white and colored garlic types. 

the bulbs \\ crc  stored either at ambient temperature or at a lower temperature C 15  -'C . 

The optimum planting time occurred when the index of visual dormancy break in 

cloves reached 75%. Another batch of colored garlic bulbs, widi or without stalks, 

was stored in similar conditions and the cloves were planted Out on 20 Apr.. 5 \'lav or 

16 \lav. Bulbs stored without stalks at I 5C tended to break dormancy earlier than 

those stored in ambient temperature and this, in combination vi th early planting. 

rest' Iced in the highest yield. And the higher yield (5.72-6.0 I 1/1a) of good qua Ii 

bulbs were obtained from II November planting. The yield was decreased 

appreciably with later planting. 

A nw-ar ci cii. (1 996) carried out an experiment and reported that the planting dates 

i nilueneed the plant height, number of leaves, neck diameter, bulb diameter. fresh and 

dr's \veiQhit of leall bulb and roots and bulb yield of garlic. The dry weight of leaves. 

bulbs and roots crc higher when planted earlier. The highest yield was obtained 

li'oni November 17 planting and 16 January planting gave the lowest yield. 

Ara ci at (1998)   stated that the planting time signi flcantly i niluences the bulb 

diameter and yield of zarlic under Bangladesh conditions. The largest bulb diameter 

(2.98 cm) and the hiu hest yield (4.54 I/ha) of garlic were ['ound from the planting date 

of 29 November. Bitt the average bulb diameter (2.32 em) and yield (2. IS t/ha) were 

obtained from December 29 planting. 



Sonkamble ei al. (1999) conducted an experiment on the effect of difkrcnt dates ol 

planting on growth and yiel d of garlic .Afield experiment was conducted at the 

Deptrtineiu of I lortictilture, Marathvada Agricultural liniversit. Parbhani during 

I 99798 in rabi season on uar]ic planted on 7 dates between I September and 30 

October. Sprouting, plant height. number of lcavesiplant and stem thickness were 

greatest from planting on 20 October. 

Alam (2000) conducted an experiment on the effect of planting time and clove size on 

the iirowth and yield of garlic at the Ilorticulture Farm, Bangladesh Agricultural 

University. Mymensingh during October. 1999 to April. 2000. It was noted that the 

highest yield was obtained from ID October planting compared to IC) November and 

10 Deceniber planting. The yield contributing characters were also found niaxitnuni in 

earl icr planting which was decreased \vi lb delayed planting. 

Azad (2002) carried out an experiment on the effect of planting time and clove size on 

the growth and yield of four garlic gerrnplasm at the Horticulture Farm. Bangladesh 

Auricu Ittural I niversilv. Mvmensingh during the period from October 2001 to \pril 

2002. He reported that the maximum plant height. number of green leaves, fresh and 

dry weight of leaves, bulb roots per plant. bulb diameter, number of clove,,; per bulb 

and yield C 5.45 

Faruq (20011) carried out an experiment on the effect of date of planting and clove si/c 

on the growth and yield of garlic at the Horticulture Farm. Bangladesh Agricultural 

University. Mvmensi ngh during October, 1999 to April. 2000. It was lound that the 

hiuhest yield was obtained from 30 October planting ( 5.66 tha) and the lowest yield 

was obtained from 14 December planting (3.33 t;ha) 

Pinto ci al. (2000) conducted an experiment on the Production components and yield 

loss of garlic eultivars planted at different limes in a held naturally infested with 
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Selerotiuni cepivoruni. Jour annual experi nients with garlic (A lii tHu Sativiirii ) Were 

establ islied in fields in MG, Brazil. naturally in iestecl with Sclerotium cepivoruin. 

causal agent of' garlic white rot, to investigate the effect of time of planting on yield. 

Initial stands were unallected by time of planting. Final stands and yields were 

highest when garlic was planted approximately 1 month earl icr (28 January- I 

Jebruary) when soils were vanier than at the traditional Ii mc of planting (1 5 March-

I 5 A pril ). When garlic was planted at the traditional time, final stands and yields were 

reduced 56-92"n primarily from the attack of S. cepivorum. A 100% loss in yield 

occurred in some crops planted in cool soils in late March. With an early planting (IS 

January). lina] stands were similar to the plaruings of 28 January and 15  Februm y. btii 

yields erc reduced by halt' bccause of it much lower mean weight of the harvested 

bulbs. In it late planting (IS May). the final stand was 75% lower with 

correspondingly lower yield than that obtained with the early plantings. J he largest 

bulbs (21.6 g) were obtained from Ihe planting on 28 February: however. the yields 

lion'i tIns planting were reduced by half from the planting 2 weeks earlier because of 

the 50% reduction in final stand. Early planting of garlic is recommended as an 

important nuanagenient strategy to avoid white rot in areas with soils inkstcd with 

sclerotia of S. cepivorum. 

Sonkamble c-i cii. (2000) conducted an experiment on the effect of different dates of 

planting on morphological characters of bulb and yield of garlic. Field experiment 

Was conducted at Department of' Horticulture. Marathwada Agricultural t.: niversit) 

Parbhani . India. during I 997-98. to Find out the effect of planting (late on 

morphological characters of bulbs and yield of garlic. Planting cornis on 20 October 

was best with regard to morphological characters of bulbs and yield. 

Talukder ci cii. (2000) conducted an experiment on the effects of planting time and 

dilk'rent levels of nitrogen on the growth and yield of garlic at the Horicul Lure Farm 

of the F3anglades11 .'\gricultural University. Mvmcnsingh. Bangladesh from October 
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1997 10 April 1998. The experiment consisted of two planting dates viz.3 I October 

and $(i November and lout rates of nitrogen viz. 0. 75. 125 and I 75 kg/ha. Results 

from the experiment indicated that the growth and yield of garlic were affected by 

diliemni dates of planting and rates of nitrogen. Early planting favored better growth 

and yield. The dilicrent rates of nitrogen also showed wide variations with respect to 

growth and yield of garlic. I lie highest yield (4.62 t ha) WZiS prodticed at (he highest 

rate of,  nitrogen (175 kg/ha). The combined effect of planting time and different rates 

of nitrogen showed that early planting (31 October) and highest close of nitrogen 

yielded the highest. 

lukder Ci at (2002) conducted an experiment on the effect of planting time and 

different levels of potassium on the growth and yield of garlic at the Horticulture 

I-arm of the Batigladesh Agricultural University. Mymcnsingh. ti'om October 1997 to 

April 1998. The experiment consisted ol' two planting dates Vi7., 31 October and 30 

November and Ibur levels Of potassium viz.. (), 50. 100 and 200 kg K20 ha-I. The 

growth and yield of garlic were inflt.teneed by the different dates of planting time and 

different levels of potassium. Early planting thvo:td better growth and yield. 

Ditlërent doses of potassium also showed wide variations in respect of growth and 

yield or garlic. The highest yield (4.36 t ha- I ) was obtained at the highest level of 

potassium (200 kg K20 ha-I ). Combined effect of planting time and difkrent levels of 

potassium showed that the early planting (October 31) and highest level of potassilini 

yielded the best. 

c;upta Cf al. (2003) conducted an experiment on the effects of planting date (20 

September. 5 October, 20 October and 5 November) and clove size (less than 10 nun. 

IC)- 1 5 mm. and more than 15  mm) on the performance of garlic cv. Yamuna Safed-3 

in karnal. Haryana. India. during the rahi seasons of 1999/2000 and 2000/01. Planting 

on 5 October and 20 September resulted in the greatest bulb diameter (3.26 3.23 cul), 

bulb size index (8.76 and 8.68 cr12). clove diameter (0.97 and 0.98). clove size index 
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(1.86 and I .84L weight oF 20 bulbs (269.17 and 268.39 g). gross yield (166.20 and 

I 66 I .57 quintal/ha ). and marketable yield (154.17 and 15 1.85  quintal/lia ). Bolting 

(I 2.39° and splitting (13.50%) of bulbs were lowest with planting on 5 November. 

Planting on 20 September recorded the greatest weight of 50 cloves (68.11 g). (:k 

size greater than 15 111111 gave the ireatest bulb diameter (3.15 cm), bulb size index 

08.78 e1112 ), clove diameter (0.96 cm). clove size index (1.79 crii2), weight ui 50 

cloves (73.21 g), gross yield (162.50 quintal/ha), and marketable yield (151.39 

qu intal ha). ('loves less than tO mm in size resulted in the highest total [SS Itolal 

soluble solids] (40.80%1 and dry matter (42.62%) contents. and number of cloves per 

bulb (I 6.38). and in the lowest bolting (21 92U/0)  and splitting (2.13%). The lowest 

physiological weight loss alter storage (9.88%) was recorded for planting oil 5-win 

cloves on 5 October. whereas the lowest total loss was recorded For planting olcloves 

10-15 mm in size on 5 October (13.75%) and 20 October (15.04%). Thus, planting of 

cloves Ill-iS mm or > IS mm in size on 5 or 20 October was optimum. [I 

LluiI1til IOU kg]. 

Ralunan ci al. (2004) conducted an experiment on the effects of planting date and 

gibberellic acid (GA3) on the growth and yield of a local eultivar ui garlic during the 

growing period Iioiii November 2001 to April. 2002. The experiment was consisted of 

lur pthnting (fates (November 07. 22 and I)ceember 07. 22. 2001 ) and di lierent 

concentrations of GA3 (0. 100 and 200 ppm). The objective of the work was to intl 

out the appropriate planting time and effective concentration of GA3 on the growth 

and yield of gail ie. Early planting favorably influenced plant height, number of leaves 

per plant. dry weights of leaves, bulbs and roots, total dry matter (TDN1). leaf area 

index (I .Al ). crop growth rate (CGR). bulb diameter, individual bulb weight as well as 

yield. With the delay in planting time starting from November 07, the yield was 

chronologically reduced in later plantings. The highest bulb yield (2.67 t ha- I ) was,  

recorded from November 07 planting and the minimum (0.92 t ha- I ) from December 

22. There was deleterious effect of GA3 concentrations used in this experinlent. 
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Control plants produced higher yield than the plants treated with di flcrciit 

concentrations of GA3. The interaction effect of planting dates and GA3 

concentrations indicated that early plantings grown without GA3 showed better 

perlornianec than the late plantings grown with or without GA3. 

Singh e( cii. (2004) conducted an experu ment on the interaction efièci of' nitrogen. 

plantmg time and spacing on the performance of garlic. A/I/jun sat it'wn I Ann. CV. 

\'aniuna Sated (Cl- I A trial was conducted in Lttlar Pradesh. India. during 2002-03 on 

garlic to lind out the optimum rate of nitrogen. planting time and plani spacing to get 

the highest production of garlic. Ireatments comprised: 3 N rates (1). 80 and 160 

kg/ha: Nc. suh>ftC.1 sub.>. Nc sub> IC!  sub> and \csuh>2C! sub>, respectively). 3 

plantmu dates (ID September. LU October and 10 November: T< sub> 1<! sub>. 1< 

sub)-2C/ sub> and T< sub>3c:/ sub>, respectively) and 3 row spacings (LOx 10. I 5x 15 

and 20x20 cm: S< sub>l< sub>. 5<- suh>2c/ sub> and SC sub>3c1  sub>. 

respectively). The interactions of different levels of nitrogen. planting time and 

spacing significantly influenced the plant height and yield of garlic. ('ombi ned effects 

of early planti rig time with the highest nitrogen rate (TC sub> I C: sub>Nc sub>2< 

sub:>) produced a high growth and yield. Early planting with lower spacing resulted in 

a high yield, while a large number of cloves and fresh weight per bulb were recorded 

with early planting and the widest spacing (1< sub> IC: sub>Sc sub>$<-/ sub>). 1lic 

largest bulb diameter was recorded with the widest spacing and highest nitrogen raic 

(SC suh>3C; suh>NC suh>2</ sub>). The highest level of nitrogen and \%idcst spacing 

(SC sub)'3</ sub>Nc sub>2c:/ sub> proved less effective on the growth and yield of 

iarIic. I. 

Nam-SangSik et al. (2005) conducted an experinient oii the ctThct of planting dates 

and planting density using Large bulbils for seed clove production of garlic 'Naindo in 

Southern regions. An experinient was conducted to stttdy the etiècts ot' planting dates 

and planting ttensities using the large bulbils for seed clove production of garlic c 
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Namdo in Southern reiions of Korea. The btilbils. 0.5-0.7 g. were planted in IS anti 

25 September. and in 6. Is and 27 October. Planting densities were I Sx 10. I 5x Hi. 

I 2x 10. and Ox 10 cm. \!egetative growth of garlic in the field was significant among 

the planting dates. In the distribution of' bulb diameter, those planted in mid- and Iaie-

October produced higher percentage of snial I bulbs. 45.7-47.41,10. Bulb weight anti 

yield of garlic decreased at later planting dates. The number of seed cloves weighing 

more than 2.5 g was obtained in September planting. i.e. 203-199 elovesfni2. The 

number ol seed cloves weighing more than 2.5 g was highest at Ox it cm planting. For 

large bu Ibil cultivation, the recommended suitable planting date is in mid- or hue-

September with a density of Ox 10 cm. 

Poidma et ul. (2005) conducted an experiment on the influence of planting time on the 

development, yield and quality of garlic (4/flu';; var/n ii I..) in [Eston ia. This research 

sttidied die in Iluenec of di fkrent planting tinies in auEumn and spring on growth. vielt.l 

and bulb quality of garlic. Experinients were carried out with local winter garlic clone 

in Tartu. southern part of' Estonia in 2000-02. Six planting times with an interval of 10 

days were used iii autumn (from September to November) and 2 planting varianis in 

spring. 'I'lie average diurnal temperature remained below 0 degrees C from the I 51h ol' 

soi 	 m 	 ere calculated as 50. 40,3), 2 ].November 	a  

II) and I day before the above mentioned date. Seed cloves planted iii spring \\ etc  

previously cold treated at 4.0+or- I degrees C before planting lot 30 and 50 days in 

2001,   and 1 5 and 30 days in 2002. The winter damage of cloves. plant gro' tli 

characteristics ( number of leaves, plant height and diameter of plant stem). vield mid 

quality were measured. The yield of garlic bulbs varied between 0.43 and 1.40 ki ill- 

1. 	of the research showed that the highest yield of garlic was obtained when 

planting was done 1-1.5 months before diurnal temperature remained constantly 

belo 0 degrees C. Late planting times in auttimn had the highest winter damage. 

Garlic planted in spring had lower yield and 16% of' bulbs produced 0111V one round 
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do' e. None of the experimental factors had an impact on the lilant height and 

di anieter ol plant stem. 

Sirohi (2005) conducted an experiment on the efkct of lime of planting and spacuig 

on yield of garlic (.11/iwi, sad'n L. ). A study was conducted during 2001 -12 to 

determine the eRect of planting (late (I October. 11 October, 21 October and 31 

October) and spacing (lix U) and 1 Sx 15 cm) on the yield of garlic (Allium sativ(1m) 

under the climatic conditions of MuzatThrnagar. Uttar Pradesh. India. Among the 

treatnients, planting on I I October with closer spacing (I Sx 10 cm) produced the 

maximum fresh weight per bulb (56.8 g). while the minimum fresh weight per bulb 

(43.3 g) was recorded when planting was done on 31 October at (lie wider spacing 

I Sx IS cm). Bulb diameter, number of cloves per bulb and bulb yield were highest 

ciii. 37.2 and 100.1 (I/ha. respectively) upon planting on II October at the closer 

spacing. 

Chattopadhyay et a/. (2006) conducted an experiment on the t)ynamics of growth and 

yield of garlic A1//wi, .caih urn L. I in variable planting time and appl ied nutrients. A 

field experiment was conducted during rabi 1999 and 2000. at Moplianpur. Nadia, 

West Bengal, India. to assess the performance of garlic under threc sowing dates and 

eight nutrient levels. Vegetative growth parameters were signilicantly influenced with 

the earl lest date of planting (1 5 November) along with N ('K at 60:60: 1 20 kg/ha in 

conibi nation with either musiard cake or neem cake (5 I/ha) or FY \1 30 i/hat. A 

reduction in nutrient levels and delay in planting beyond 15 November increased the 

shooibitlb ratio. The nugration coefficient gradually decreased with delay in planting 

beyond 15 November. The weight of individual clove was reduced by nearly ôt)', 

with delayed planting on 25 Dcceniher. Bulb yield was maximum with lirst planting 

(late along with application of NPK at the highesl level in combination with mustard 

cake at 5 i/ha. 
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CHAPTER III 

MATERIALS AND METHODS 

3.1 Experimental site 

The expert ment was earned out at L-Iorticulture Farm in Sher-e- Bangla Agricu litiral 

L 1n iversity (SAL.!). I )haka- I 207, Bangladesh during the rabi season (November, 2007 

to May. 2008). U was located in 23.71°  N latitude and 90.35  N longitudes. The 

altitude of the location was 8.2m from the sea level (Bangladesh Meteorological 

Departnienl ..'\gargaon. Dhaka- 1207). 

3.2 Climate 

The experimental area was situated in the sub-tropical eliniatic zone, which was 

characteriLed by heavy rain fall during the months of April to September and scanty 

rain fbI I during the rest period of the year. Details of weather data during the uiowing 

period of garlic from November. 2007 to May. 2008 in respect oC temperature (''C. 

rain jill (em) and relative humidity (%) for the study period were collected from 

Bangladesh Meteorological Department. Agargoan, Dhaka- 1207 (Appendix I). 

3.3 Soil 

The experimental site was located in the Modhupur Tract (A[3Z-28) and it was 

medium high land with adequate irrigation Ibeilities..lie soil was having a texture of 

sandy loam with p11 5.6. Physical and chemical properties of soil in the experimental 

held were tested by SRDI t.aboratory (Appendix II). 

3.4 Plant material 

A local eultivar of 2afliC was used in this experiment. Bulbs were collected from 

\lehc.rpur district of Bangladesh. Unilbrm sizes of cloves were selected for planting- 
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The average weight and diameter of cloves were 0.9g- 1.1 3g and 0.0cm-0.7cm. 

respectively. 

3.5 Design of the experiment 

The experiment was conducted by Randomized Complete Block Design (R('BD) vithi 

three rephiealioiis. Two Ilictors were used in the experiment viz, four planting time 

and three of spacing. 

Factor A. Three different spacing (Coded as S) 

S1 : tO x U) em. 

S?: lOx 20cm and 

Ii) x 30 cn. 

Factor B. Four planting time (Coded as Pt) 

Pt1  : I November. 2007. 

Pt2: 15 November. 2007, 

Pt 30 November. 2007 and 

Pt4: 15 December, 2007. 

Iherefore the treatment combinations were 12 and these were S3PI1 . S;Pt,. SPt. 

S2Pt4, S1 Pt,. S,Ph. S1 Pt1 , SPt.1. SP11 , S1 Pt3, S211t 2  and S1 11t,1  

3.6 Layout of the experiment 

The experimental area was first divided into three blocks. Each block was divided into 

12 plots l'or the treatment combinations. Therefore the total number oF plots was 36. 

'thereafter 12 treatment combinations were assigned randomly to each block as per 

design of' the experiment. [he size of the unit plot was 5m x  I m .A distance of 5Ucni 

between the plots and liii between the blocks were kept. thus the total area of the 

experiment was 324 in2  
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3.7 Land preparation 

Flie experiniental field was first opened oil 15 October. 2007 by a tractor to destros 

soil born paihogens and soil inhabitant insects. It was then thoroughly prepared by 

plouglirng and cross ploughing followed by laddering to bring a good dUb. The clods 

were broken and the soil was leveled until the desired tilth was achieved for planting 

of cloves. During the land preparation, weeds and stubbles of the previous crops were 

collected and removed from the Field. 1 he basal dose of manure and flrtilizers were 

applied at the final p]otLghing. According to design and layout the plots were 

j)IC)8FC( I 

3.8 Application of manure and fertilizers 

Manure and fertilizers were applied according to Feililizer Recommendation Guide in 

2005 (published 1w BARC). The recommended doses were N 90 kg/ha. P2O 45 

kg/ha. lCO 120 kg/ha. S 30 kg/ha, Zinc sulphate 3 kg/ha and Cowdung 3 iha 

Half of N and K2() and lull of P,O, Zinc sulphate and ('owdung were applied at the 

Final land preparation. Remaining N and K20 were applied as top dressing followed 

liv irrigation. 

3.9 Planting of cloves 

11w cloves were planted according to treatments. The depth of planting s as 

maintaine(l around 2.5 cm horn the surflice oF the soil. 

3.10 Intercultural operations 

3.10.1. Gal) tilling 

1 he experililental area was kept under carellil observation. The unsproutcd cloves and 

damaged plants were replaced by healthy seedling taken from border plant within two 

weeks atier planting. 
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3.10.2. Weeding and mulching 

Iliiee times weeding were done during crop period, viz. 29 October. 14 November 

and 29 November to keep the plot free l'roin weeds..he soil was mulched by breaking 

the crust for easy aeration and to conserve soil moisture a 11cr each irrigation. The 

experimental held was kept under careful observation. 

3.10.3. Irrigation 

Few limes irrigation was done during crop period, viz. I November. 15 November. 30 

November and IS December and many times for proper growth and development. 

liTigation was provided in each 1)101 uniformly by watering - can alter N & K2(i) 

lerLilizers application. ('are was taken to avoid flowing of water from one plot in 

ii tot It er. 

3.10.4. Maul protection 

Leaf blotch disease was noticed in the experimental plot. Curative measure was taken 

by spraying Bavistin 50W P at ,in interval of 10 clays 0. SC) g in 10 liters of water. 

3.11 1-larvesting 

The crops were harvested at different times when Lhe plants reached maturity showing 

IP the sign of normal drying out of most of the leaves and by natural dropping at the 

neck the tops. 1lie first, second, third and fbuilh time planted crops were harvested at 

"3 

 

16 March, 2008: I April, 2008: 16 April. 2008 and I May. 2008 respectively. 1 Cii 

consecutive plants were harvested row-wise at random and they were lifted with the 

help of a 'Nirani. Data were recorded periodically during the growing season. Care 

waS taken so that no bulb was injured during Ii fling. 
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3.1 2 Collection of dat a: 

3.12.1. Plant height (cm) 

Ten plants were randomly selected from each plot and height was taken with the help 

of transparent plastic scale precisely. Plaitt height were nicasured in centimeter (cm) 

at 30. 45, 60. 75 and 90 tlnys after planting ( DAP) from the point of attachment of the 

leaves to the ground level tip to the tip of' the longest leaf and mean value was 

calculated. 

3.12.2. Number of leaves plaiit 1  

Number of leaves from ten randomly selected plants was counted at 30. 45. 60. 75 and 

90 l)At' .AI1 the lea' es of each plant were counted separately. 0111)' the smallest 

voting leaves at the growing porn of the plant were excluded from counting. The 

Z avcitge number of leaves of ten plants was considered as number of leaves in one 

r'd 	plant. 

'-' 3.12.3. Neck diameter of leaves (cm) 

Neck diameter of leaves of' ten randomly selected plants was measured at 30. 45. 60. 

75 and 90 DAP in centimeter with the help of slide calipers. 

3.12.4. Fresh weight of leaves plant-1  (g) 

Leaves of ten randomly selected plants at the maximum growth stage were detached 

by a sharp knite troll) pseudostem attachment and average fresh weight of leaves was 

taken by an electric balance and mean weight was recorded in grant 

3.12.5. Fresh weight of roots plant' (g) 

Fresh weight of roots of' ten sample plant was taken and their average was calculated 

in gm iii after harvest ii) g. 
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3.12.6. Fresh weight of bulb (g) 

After retliosing the root and top portion keeping only 2.5 cm with neck, the bulb 

cight of 10 selected plants were taken and their average was calculated. 

3.12.7. DrN weight of leaves plant-1  (g) 

After hanest. leaves o ten selected plants from each plot were weighed then puti.ing 

en vckp and kept in an oven at 70°C for drying after sun drying. It tocl 72 bouts to 

reach the constant weight and the average dry weight of leaves per plant was 

calculated in gram (g). 

3.12.8. Dry weight of bulb (g) 

Dry weight ol bulb was taken from the sample plants when it was dried al 70°C for 72 

hours in an oven just alter sun drying for two days and average was calculated and 

was expressed in gram (g). 

3.12.9. l)ry weight of roots (g) 

After harvest roots of ten selected bulbs from each plot were weighed and sun dried. 

then it was kept in an oven at 70°C for drying. It took 72 hours to reach the constant 

weight and the average dry weight of roots per plant was calculated in gram (g). 

3.12.10. l)iameter of bulb (cm) 

After tinal harvest, the diameter at the middle part of the bulb was taken from the ten 

plants and their average was calculated. 

3.12.11. N umber of cloves bulb' 

After final harvest, the number of cloves of ten bulbs was counted thoroughly. The 

mean number of bulbs was calculated. 

3.12.12. Iulh yield (t/ha) 

V dcl of bull) per plot was converted into yield per hectare and expressed in tons. 
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3.13 Slatistical analysis 

The collected data on different yield and yield components of the experimcnt were 

statistically analyzed wherever necessary following factorial experiment in 

randomized complete block design (RC'Bl)). The means for all treatments were 

calculated and ihe analyses of variances for all the characters under consideration 

were perith'md by "F" variance test using MSTAT computer package program. The 

signilicanec of dilThrence bctwccn pair of means were performed by Duncan's 

\lulhple Range Test l)MRT) test taking the probability level 5% as the maximum 

nil it of swni Ijeanee. 

3.14 Economic analysis 

The cost of production was anal Vzcd in order to find out the prolitability of the 

treatment combinations. All the non-material and material input costs and interest on 

running capital were considered for computing the cost of production. The interests 

were calculated cà 13% per year for 6 months. The cost and return analysis was done 

in details according to the procedures followed by Alam ci al. (20(U)). Benefit cost 

ratio was calculated using the following formula: 

- 	 .........Gross Return (Tk/lia) 
Benelit Cost Ratio (BC R) = ................................................ 

Total Cost of Production (Tk/ha) 
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CHAPTER IV 

RESULT AND DISCUSSION 

4.1 Plant height at different clays after planting 

Sigiii licant variation as lound in plant height among different spacing at different 

(lays after planting(DAP)    (Figure 1). The tallest plant at 30 (25.15 cm), 45 (28.86 

cm). 60 (35.23 cm), 75 (39.13 cm) and 90 (45.32 cm) DAP were Ibund in the widest 

spacing (S: 10 x 30 cm) and the shortest plant at 30 (19.42 cm). 45 (23.15 cm). GD 

(28.57 cm). 75 (32.42 cm) and 90 (36.75 cm) DAP were recorded from the closest 

plant spacing (Si: 10 x 10 cm) and it was gradually increased as the plant population 

decreased. The average height of plant increased as the plant density decreased from 

ICR) to 60 plantsm area. The reduced vegetative growth in the plant density was 

probably tine to increased competition among the plants fhr ibod. light, water and 

space. I uglier plant height in garlic planted at wider spacing have been reported by 

Hossain ci ci. (2003). I ngle ci al. (2000)! Naruka (2001) and Naruka (2000). 

Ihere as signi licani difference among different planting dales in respect of plant 

height at different DAP (Figure 2). The tallest plant at 30 (26.76 cm). 45(30.77 cm). 

60) (37.26 cm). 75 (40.71 cm) and 90 (47.03 cm) DAP were obtained from early 

planting (11t 1 ) and the shortest at 30 (17.10 cm), 45 (21.14 cm), 60 (26.73 cm). 75 

(30.8 I cm) and 90 (32.78 cm) DAP were lound at late planting (Pt4 ). This might he 

due to die reason that the crops planted on I November availed t.eIati!ely favorable 

environment, longer cool period and shorter day length which possibly enhanced 

growth. resulting iii maximum plant height. [lie tallest plant produced by early 

planted crop was also reported by Sonkamble ci ci. (1999). Singh ci at (2004). 

Rahnian ci al. (2004), Poldma ci ci. (2005) and Azad (2002). 
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At different DAP the combined effect of spacing and planting time showed signilicant 

tiiflèrence iii respect of plant height (Table 1). The tallest plant at 30 (30.20 cm). 45 

04.20 cm). 60 (41.40 cm). 75(45.30 cm) and 90 (52.07 cm) DAP were obtained from 

the treatment combination of S3Pt 1  (1 () cmx3O cm spacing and I November planting) 

which was siatisticallv similar to that of SPt1  and S3P(2. [he shortest plant at 30 

(15.20 cm). 45 (19.17 cm). 60 (23.73 cm). 75 (28.03 cm) and 90 (30.27 cm) DAP 

were obtained From the treatment combination of Si Pt4  (10 cmx 10 cm spacing and 15 

December planting) which was statistically similar to that of S2 Pt1  The trend ot plant 

height in respect of spacing and planting time shoved that the particular planting time 

obtained the highest plant height in wider plant spacing. Similar trend of results were 

lound by Singh ci at (2004) and lnglc ci at (2000). 
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Figure I. Effect of different spacing on plant height at different days after planting in garlic 
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Figure 2. Effect of planting time on plant height at different days after planting in garlic 

Pt1 : 1 November, 2007, Pt2: 15 November, 2007, Pt3: 30 November. 2007 and 

Pt4: 15 December, 2007. 
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27. lObe 

26. lObed 

19.17c 

30.O3ab 

30.00ab 

20.23de 

30.l7de 

34.20a 

25.1 Ohede 

24. l0bcde 

33.0 Thcd 

32.O3bcdc 4 
23.73f 

36.l7ab 

36.25ab 

25.30c1 

26. l7dcf 

41.40a 

31.1 3bcde 

30.3Obcdef 

Table 1. Combined effect of different spacing and planting time on plant height at 
different days after planting in garlic 

Treatment 	Plant height (cm)  

I 	30DAP I 	45DAP 60DM' 75DAP 90DAP 

S1P11 	24.17bc 28.1Obc 	I 34.12bc 37.03hc - 	43.07bc 

S,Pt2 	 24.O3bc 

22.O3bcd 

S1Pt4 	 15.20e 

S2Pt1 	 26.2Oab 

S2Pt2 	 26.O3ab 

S2Pt3 	 I 8. I 7dc 

S2Pt4 	 16. 07e 

S3  Pt 1 
	 30.20a 

Pt 
	

24.O3bc 

S3Pt3  

S3Pt1  

20.30cde 

f 	I9.I7cdc 

LSI) 4.895 

36.73hcd 42.30bcd 

42.I7bcd 36.13bcd 

28.03c 30.27e 

20.O3ab 38.07ab 

40.10th 

29.53de 	I 46.73ab 

35.20de 

30.23cde I 30.00e 

45.30a 	52.07a 

35.40hcd 	39.23cd 

34.I7bcde 	38.07ed 

22.27cde 

5.382 

27.30cdef 32.03Cde 

6.354 

38.30cd 

6.389 6.390( 

Levelof 	
* 	 * 	 * 	

L 	

* 	 * 

significance  

Cv (%) 	13.26 	12.44 	12.01 	10.60 	9.33 
Means in the column followed different letter (s) differed significantly by DMRT at 5% level of probability. 
Pt, = I November, Pt2  = IS November, Pt 30 November, Pt1  15 December 
S, 	10cm x 10cm. S2n  10cm x2Ocn;, S= 10cm x 30cm 
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4.2 Number of leaves per plant at different days after planting 

There was significant difference in the number of leaves per plant due to different 

spacing at different DAP (Figure 3). Garlic planted at the widest spacing (S3  

treatment) resulted in the highest number of leaves per plant at 30 (4.30). 45 (5.25). 

60(5.12). 75 (5.93) and 90(6.38) DAP and it was gradually decreased and the lowest 

in S1  treatment at 30 (3.28). 45 (4.00)7  60 (4.76), 75 (5.28) and 90 (5.78) DAP. The 

highest number of leaves in reduced plant density was probably due to less 

competition among the plants for food and space in the lowest density planting. 

Increased number of leaves in garlic at wider spacing was also reported by 1-Jossain ci 

at (2005), l-lossain ci al. (2003), Ingle ci at (2000) and Naruka (2001). 

Number of leaves per plant was significantly influenced by different planting dates at 

different DAP (Figure 4). Early planting produced higher number of leaves per plant. 

There was gradual increased in the number of leaves per plant with the progress of 

time. Early planting (I November i.e. Pt1  treatment) produced maximum number of 

leaves per plant at 30 (4.70), 45 (5.50). 60(6.04), 75 (6.57) and 90(7.13) DAP and 

the minimum at 30 (2.83), 45 (3.70), 60 (4.13). 75 (4.73) and 90 (5.20) DAP were 

Ihund in ease of IS December planting (Pt4. This is possibly due to the fact that 

plants attained higher vegetative growth with greater number of leaves per plant in 

ease of early planting. Azad (2002). Poldma ci at (2005) and Rahman ci a! (2004) 

found the same pattern of higher number of leaves per plant due to early planting. 

The combined effect of different dates of planting and spacing was statistically 

significant in respect of number of leaves per plant at different DAP (Table 2). The 

maximum number of leaves at 30(5.50), 45(6.20), 60 (6.60), 75 (7.10) and 90(7.60) 

DAP were observed in the treatment combination of S1Pt1  while the lowest number of 

leaves at 30 (2.60). 45 (3.20), 60 (4.00), 75 (4.50) and 90 (5.00) DAP were obtained 

in the treatment combination of S1 PL. 
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Figure 3. Effect of different spacing on number of leaf plani' at different days after planting 

in garlic. 
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Table 2. Combined effect ofdifferent spacing and planting time on number of leaf per 
plant at difIerent days after planting in garlic 

Treatment Number of leaf plani' at  

30DM' 	45DM' 	60DAP 	75DAP 	90DM' 

S1 Pt1  4.00d 4.90bc 4.67cde 5.40cd 	6.00cd 

S1 Pt2 3.20ef 4.40cd 4.20de 5.00de 	5.SOde - 

S1 Pt3  2.70fg 3.50def 4.20de 

4.00e 

5

SIPt4

.IOe 4.70de 

2.60g 3.20f 4.50e 5.00e 

S2Pt1  4.00cd 5.00bc 5.1Ocd 	6.00bc 6.60bc 

S2Pt2  4.50bc 5.50ab 5.00cd 	6.201,c 	6.80bc 

S2Pt3  3.00efg 3.70def 4.50de 5.00de 5.20e 

6.00cd S2Pt4  3.1ocfg 4.30cd 

6.20a 

5,40b 

4.80cde 5.40cd 

SPt1  5.50a 6.60a 

6.00ab 

7.IOa 7.60a 

SPt2 4.6015 6.50ah 

6.1Obc 

7.00ab 

6.80bc S'Pt1 4.00d 4.90bc 5.53hc 

S;Pt, 3.50cle 	4.20cdc 	5.00cd 	5.50cd 	6.1Ocd 

o.4878 	0.7342 	0.8551 	0.7342 	0.7322 LSD 

Levelof * * 

9.41 

significance  
* 

10.17 

* * 

Cvr/o) 	7.75 7.71 7.05 
Means in the column tollowed different letter (s) differed significantly by DMRT at 5% level of probability 
Pt, 	I November, Pt1  -= IS November, Pt1  = 30 November, Pt4  = IS December 
S, 	IUcmx 10cm, S, 10c111x20cm.  Sp 10crnx30cm 
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4.3 Neck diameter 

Significant variation was observed among different spacing in garlic at different DAP 

(Figure 5). The maximum neck diameter at 30 (0.39 cm), 45 (0.44 cm). 60 (0.50 cm), 

75 (0.63 cm) and 90 (0.83 cm) DAP) were recorded at the widest spacing (S3  

treatment) and minimum at 30 (0.19 cm), 45 (0.23 cm), 60(0.29cm), 75 (0.42 cm) 

and 90 (0.61 cm) DAP were observed at the closest spacing (S1  treatment). it was 

revealed that the neck diameter incrcased with the increase of plant spacing. The 

highest neck diameter in reduced plant density was probably due to less competition 

among the plants for food and space in the lowest density planting. Similar results 

were reported by Miko ci at (2006) and liossain et al. (2005). 

The influence of planting date on neck diameter was found to be significant at 

different DAP (Figure 6). The maximum neck diameter at 30 (0.36 cm), 45 (0.42 cm), 

60 (0.48 cm), 75 (0.62 cm) and 90 (0.82 cm) DAP were recorded at early planting (Pt1  

treatment) and the minimum at 30 (0.22 cm). 45 (0.27 cm). 60 (0.32 cm), 75 (0.45 

cm) and 90 (0.65 cm) DAP were found at later planting (Pt4  treatment). It was 

revealed that the neck diameter decreased with the increase of planting time 'l'his is 

possibly due to the fact that plants attained higher vegetative growth in case of early 

planting Similar results were reported by Rahman ci at (2004). Azad (2002) and 

Anwar c/at (1996). 

There was significant variation due to combined effect of different spacing and 

planting time on neck diameter at different DAP in garlic (Table 3). The maximum 

neck diameter at 30 (0.49 cm), 45 (0.54 cm), 60 (0.60 cm). 75 (0.75 cm) and 90 (0.95 

cm) DAP were recorded in the treatment combination of S3Pt1  and the minimum at 30 

(0.14 cm). 45 (0.18 cm), 60 (0.24 cm). 75 (0.36 cm) and 90 (0.56 cm) DAP were 

observed in the treatment combination of S1 Pt4. 

35 



Si 

EJ S2 

S3 

30 DAP 45 DAP 60 DAP 75 DAP 90 DAP 

Days of Planting 

Figure 5. Effect of different spacing on neck diameter at different days after planting in 

garlic. 

St: lOx 10cm, S2: lOx 20cm and S1: lOx 30cm. 
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Figure 6. Effect of planting time on neck diameter at different days after planting in garlic. 

Pt1 : I November, 2007, Pt2; 15 November, 2007, Pt3: 30 November, 2007 and 

Pt1: 15 December, 2007. 
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Table 3. Combined effect of different spacing and planting time on neck diameter at 
different days after planting in garlic 

Treatment 

S1Pt1  

S1N2 

S1Pt3 

S2Pt1  

- 	-- 	 Neck diameter at 

30 IMP 	45 DAP7 	60 DAP 	75 flAP 	
j 	

90 flAP 

	

0.35c 	0.40c 	0.48bc 	0.60bc 	0.80ab 

	

0.30cd 	0.36cd 	0.40cdc 	0.52cde 	0.72bcd 

	

0.23ef 	- 	0.27ef 	0.34e1g 	0.48def 	0.68hed 

	

0.14h 	0.I8h 	0.24h 	0.36g 	0.56d 

0.3Icd 	0.36cd 	0.43cd 	0.58bcd 	0.75bc 

S2Pt2  0.43b 0.47b o.55ab 0.6515 0.85ab 

S2Pt3  0.16gb 0.21gh 0.27gh 0.41fg 	0.60cd 

S2Pt1  0.26de 0.30e 

0.54a 

0.41c 

0.38def 

0.60a 

0.48bc 

0.52cde 

0.75a 

0.62bc 

0.70bcd 

S;Pti 	0.49a 0.95a 

SPt2  0.35c 0.82ab 

0.26de 0.31de 0.37def 0.49dcf 0.69bcd 

S3Pt4  0.201ä 0.24fg 0.3lfgh 0.43efg 0.62cd 

LSD 0.053 

* 

0.053 0.075 

* 
signilicanee  

0.092 	0.15 

* 	* Levelol * 

9.64 	1  Cv(/) 	12.94 10.71 10.87 11.89 

Means in the column followed different letter (s) differed significantly by DMRT at 5% level of probability 
Pt - 1 November, N2  = 15 November. Pt 30 November. Pt4  15 December 
S1  = to cmx tO cm, 52= 10 cmx 20 cm. Sr LU cmx 30 cm 
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4.4 Length of leaf 

Length of leaf was significantly influenced by different plant spacing (Figure 7). The 

maximum length of leaf (48.58 cm) was obtained at the widest spacing (S3  treatment) 

and the minimum (35.97 cm) was found at the highest density (S1  treatment). As the 

wider spaced plants get more nutrition and space compared to closer spaced plants, 

their vegetative growth increased, as a result, length of leaf was also increased. 

Similar results were also observed by 1-tossain el at. (2005). 

Significant variation in respect of length of leaf per plant was recorded in different 

planting time (Figure. 8). The maximum length of leaf (53.22 cm) was obtained from 

early planting (Pt1  treatment) and the minimum (32.98 cm) was obtained from late 

planting (Pt4  treatment). It was revealed that the length of leaf decreased with the 

increase of planting time This is possibly due to the fact that plants attained higher 

vegetative growth in case of early planting This result was also agreed by a scientist 

Rahman et at (2004). 

Combined effect between different spacing and planting time in respect of length of 

leaf was also found significant (Table 4). The treatment combination of S1Pt1  

produced the highest (62.43 cm) length of leaf and the lowest (17.27 cm) was found 

from the treatment combination of S1Pt4  

38 



[I] 

Si 	 52 	 83 

Spacing 

Figure 7. Effect of different spacing on length of leaf in garlic. 

S: lOx 10cm,S2: 10x20cmandS3: 10x30cm. 
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Figure 8. Effect of planting time on length of leaf in garlic. 

Pt1 : I November, 2007, Pt2: 15 November, 2007, Pt3: 30 November, 2007 and 

Pt.4: 15 December, 2007. 
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4.5 Fresh weight of leaves 

freatment means in terms of fresh weight of leaves per plant was recorded at the time 

of harvest and it varied significantly at different spacing (Figure 9). The Widest 

spacing (S3  treatment) gave the maximum fresh weight (20.17 g) of leaves and the 

lowest was found (Il .29 g) from the closest (S1  treatment) plant spacing. It was also 

observed that the fresh weight of leaves per plant increased as the plant density 

decrease. The increased fresh weight of leaves in wider spacing probably due to the 

less competition of nutrition and greater utilization of light and space. Naruka (2002) 

found the same pattern of higher fresh weight of leaves per plant due to wider 

spacing. 

A significant variation in respect of fresh weight of leaves per plant was found due to 

the effect of planting dates (Figure 10). The highest fresh weight of leaves (22.31 g) 

was found in plants raised from early planting (Pt1  treatment)and the lowest (8.72 g) 

was found in case of Pt4  treatment. Higher fresh weight of leaves in early planted 

garlic was possibly due to long time of photosynthesis and higher number of leaves 

which led to more deposition of reserve materials during the vegetative growth of 

plant. Anwar el of. (1996) also reported that fresh weight of leaves was higher in case 

of early planted crop. 

The combined effect of different planting date and spacing was also found significant 

and have been presented in Table 5. The treatment combination of I November and 

the widest spacing (10x30 em) i.e, S313t1  produced the highest fresh weight of leaves 

(28.54 g) and IS December and closest spacing (lOx 10 cm) i.e. S1P 4  gave the lowest 

(6.53 g) fresh weight of leaves per plant. 
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Figure 9. Effect of different spacing on fresh weight of leaf per plant in garlic. 

S1: lOx lOcm,S2: 10x20 cm and 53: I0x30cm. 
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Figure 10. Effect of planting time on fresh weight of leaf per plant in garlic. 

Pt1 : 1 November, 2007, Pt2: 15 November, 2007, Pt3: 30 November, 2007 and 

P14. 15 December, 2007. 
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4.6 Dry weight of leaves per plant 

Dry weight of leaves per plant was also showed highly significant difference among 

the different spacing (Figure II), It was observed that wider spacing (S3  treatment) 

produced the highest dry weight (2.28 g) of leaves per plant, while the closest spacing 

(S1treatment) gave the lowest (1 A9 g) in this regard. The result showed that dry 

weight of leaves per plant increased as the spacing increase. The increased dry weight 

of leaves in wider spacing probably due to the less competition of nutrition and 

greater utilization of light and space. ilossain c/ ci. (2003) also reported that dry 

weight of leaves was higher in case of wider spacing. 

Signilicant variation was found among thur different planting dates in respect of dry 

weight of leaves per plant and the results have been presented in Figure. 12. The 

highest dry weight of foliage (2.66 g) was obtained from early planting (Pt1  

treatment). The late planting (Pt4  treatment) produced the lowest dry weight of leaves 

(1.13 g) though it was found statistically idcntical to the treatment or Pt3. The dry 

weight of leaves per plant was higher when planted earlier. This was possibly due to 

more number of leaves and higher photosynthesis. This agrees with the result of 

Anwar ci ci. (1 996) who reported that dry weight of leaves were higher when planted 

earlier. 

The results of combined effect of planting date and spacing in respect of dry weight of 

leaves per plant were statistically significant (Table 6). The treatment combination of 

1 November planting and wider spacing (1 0x30 em) i.e. S3Pt1  produced the highest 

dry weight (3.33 g). On the other hand. 15 December planting and closest spacing 

(lOx 10 cm) i.e. S Pt.4  gave the lowest (1.05 g) dry weight of leaves per plant. 
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12. Effect of planting time on dry weight of leaf per plant in garlic. 
Pt1 : 1 November, 2007, Pt2: 15 November, 2007, Pt3: 30 November, 2007 and 

Pt.4: 15 December, 2007. 
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Table 4. Combined effect ofdiffèrent spacing and planting time on length of leaf, fresh 

weight of leaf per plant and dry weight of leaf per plant in garlic 

Treatment Length of leaf (em) 	Fresh weight of 
leaf per plant (g) 

36.00fg 	 16.94cd 

Dry weight of leaf 
per plant (g) 

SIN! 1.65c 

34.50g 12.11cfg 1.20def 

- 	1.l5ef 28.43h 7.54gb 

17.271 6.53h 1.05f 

52.50b 15.53de 2.10b 

32.53gh 23.1 lb 3.00a 

S2Pt3 40.43ef 9.11 fgh 	 I .20de1 

11.43cfg 	 1.60cd S2PtI 43.40th 

I 	62.43a 28.54a 3.33a 

S3Pt - 	51.40bc 21.39bc 2.50b 

S3Pt3 46.43cd 17.00d 2.16b 

s3N4 37.071g 12.52def 	 1.55cdc 

LSD 5.066 4.394 	 0.3898 

Level of * 
significance  

* * 

Cv(%) 7.03 17.13 12.29 

Means in the column followed different letter (a) diflered significantly by DMRT at 5% level of probability. 
Pt1  = I November, Pt 2  = IS November, Pt = 30 November. Pt4  = IS December 
S1  - IOcmx 20cm, 2._  t0cmx20cm, S= lOcrnx3ocm 
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Plate 1: Photograph showing the general view of the experimental site at different 

spacing and planting time 
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4.7 Bulb diameter 

Main effect of difTèrent spacing was observed statistically significant in respect of 

bulb diameter (Figure. 13). The size of bulb was also influenced markedly by plant 

density. The biggest bulb (3.087 cm) was obtained from the widest plant spacing (S3  

treatment) and smallest (1.96 cm) was from the closest spacing (S1  treatment). It was 

revealed that as the spacing increase the diameter of bulb was increased gradually. 

Increased bulb size in garlic with wider spacing has also been noted by a number of 

authors (Miko ci at. 2006: Hossain et at. 2005: Uhati ci at, 2002; Naruka. 2002; 

Naruka. 2001). The reason for which the diameter increases in wider spacing might he 

due to the utilization of more light, nutrition and accumulation of more 

photosynthesis. 

Bulb diameter was significantly influenced by planting date (Figure. 14). The 

maximum diameter of bulb (3.17 cm) was obtained from early planting (Pt1  

treatment) and the minimum (1.96 cm) from late planting (P11  treatment). It is 

probably due to the fact that plants of early planted crop attained higher vegetative 

growth which possibly,  led to the development of larger bulb. These findings are in 

agreement with the findings of many authors (Nam-SangSik ci at, 2005: Sirohi. 

2005; Rahman cial. 2004; Gupta ci at. 2003: Azad, 2002; Ara ci at, I 99& Anwar ci 

at, 1996). They stated that bulb diameter was maximum with the earliest planting. 

The variation in bulb diameter due to the combined effect of planting date and 

different spacing was found to be statistically significant (Table 7). The maximum 

diameter of bulb (3.96 cm) was found from the treatment combination of November 1 

planting and the widest spacing (10x30 cm) i.e. S3Pt1  and the minimum (1.441 cm) 

was Ibund from December 15 planting and the closest spacing(lOx 10 cm) i.e, S1Pt4. 
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13. Ellèct of different spacing on bulb diameter in garlic. 

S1: lOx 10cm, S: 10x20 cm and 53: lOx3Ocm. 
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14. Effect of planting time on bulb diameter in garlic. 

Pt 1 : I November, 2007, Pt2: 15 November, 2007, Pt3: 30 November, 2007 and 

Pt4: 15 December, 2007. 

47 



4.8 Fresh weight of bulb 

The individual bulb weight taken at the time of harvesting was influenced 

significantly by different spacing (Figure. 15). The maximum weight of individual 

bulb (11.85 g) was obtained &om the widest spacing (S3  treatment) and the minimum 

(3.31 g) was found from the closest spacing. The highest fresh weight of individual 

bulb in wider spacing was eontrihutcd to the increased vegetative growth of plant as 

resulted from less competition. These findings agreed with the findings of Miko et at 

(2006). Hossain ci at (2005), Bhati ci at (2002) and and Naruka (2002) showcd that 

closer plant spacing reduces the individual bulb size and bulb weight. 

Significant difference in fresh weight of garlic bulb was noticed due to the effect of 

different dates of planting (Figure. 16). A trend of decrease in fresh weight of bulb per 

plant was observed as planting was delayed. The maximum (9.68 g) bulb weight was 

recorded from early planting (Pt1  treatment) and the late planting (Pt4  treatment) gave 

the lowest weight (4,73 g). The long growing period, prevailing cool temperature and 

short day during early stage might have increased the vegetative growth which 

contributed a lot to increase the bulb weight in early planting. Therefore early planted 

garlic produced heavier and larger sized bulbs resulting in the highest weight. Similar 

results were also reported by many authors like Sirohi (2005). Rahman ci at (2004), 

Singh cia! (2004). Gupta ci at (2003) and Anwar et al. (1996). 

Combined effect betwecn different planting dates and different spacing in respect of 

fresh weight of individual bulb was also found significant (Table. 8). The maximum 

fresh weight of bulb per plant (17.90 g) was found in the treatment combination of I 

November and 10x30 cm spacing i.e. SPt1. On the other hand, the minimum weight 

(2.60 g) was obtained when cloves are planted on 15 December and lOx 10 spacing 

i.e, S1Pt4. 
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16. Effect of planting time on fresh weight of bulb in garlic. 

Pt1: I November, 2007, Pt2: 15 November, 2007, P13: 30 November, 2007 and 

Pt.1: 15 December, 2007. 
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4.9 Dry weight of bulb 

Different plant spacing also showed significant variation on dry weight of bulb 

(Figure. 17). The highest dry weight (2.52 g) was recorded in the widest spacing of 

(S3  treatment) and the lowest dry weight (0.50 g) was recorded from the closest 

spacing of (S1  treatment). The results revealed that dry weight of individual bulb 

increased as the spacing increase. This finding also agreed with the findings of Miko 

ci at (2006). Flossain et al. (2005), Jahangir ci at (2005). Bhati ci at (2002) and 

Naruka (2001). 

Planting time had remarkable influenced on dry weight of garlic bulb (Figure 18). The 

dry weight of bulb was found to be the maximum (2.30 g) when planted on I 

November i.e. Pt1  treatment and the minimum (2.16 g) from Pt4  treatment. The 

maximum dry weight of bulb from earlier planting might have the resultant eliect of 

the maximum development of larger bulbs produced by the early planted crop. Nam-

SangSik et at (2005), Rahman c/at (2004) and Anwar clot (1996) reported that dry 

weight of bulb per plant was higher when planted earlier. 

Significant variation was recorded due to combined effect of different planting time 

and spacing in respect of dry weight of bulb (Table 5).From the results, it was found 

that November I planting combined with the widest spacing ( 10X30 cm) produced the 

highest dry weight of bulb (4.57 g) and IS December planting with lox 10 cm spacing 

i.e. S1 Pt4  gave the lowest (0.41 g). 
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17. Effect of different spacing on dry weight of bulb in garlic. 
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IS. Effect of planting time on dry weight of bulb in garlic. 

Pt1: 1 November, 2007, Pt2: IS November, 2007, Pt3: 30 November, 2007 and 

Pt4: 15 December, 2007. 
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Table 5. Combined efibet ofdifferent spacing and planting time on bulb diameter, 
fresh weight of bulb and dry weight of bulb in garlic 

Treatment Bulb diameter (cm) 	Fresh weight of bulb 
(g) 

Dry weight of bulb 

(2) 

SII N 2.81bcd 9.90c 1.8% 

sm2 2.56cde 7.50d 1.19e 

SJPt3 l.64fg 	-- 4.101'g 0.70g 

s1i't1 1.44g 

- - 	2.74bcd 

2.60h 0.41h 

1.2k 

2.44b 

S)Pt I  5.90e 

S2Pt2 3.Olbc 12.11b 

S2Pt3 1.84fg 3.00h - 	0.46h 

s2Pt1 2.IOef 5.1Oef 0.87f 

3.96a 17.90a 4.57a 

S3Pt2 3.12b 7.00d 1.68d 

2.45dc 4.13fg 0.67g 

S3PI4 2.12ef 3.52gh - 	0.4911 

LSD 

Level of 
significance 

Cv(%) 

0.487 

* 

11.61 

0.980 

* 

8.40 

0.1693 

* 

7.33 

Means in the column followed different letter (s) differed significantly by DMRT at 5% level of probability. 
Pt 1 	I November, Pt2  = 15 November, Ph 30 November, Pt4  = 15 December 
S1= IOcmx 10cm, S2= 10cmx20cm, S -  I0cmx30cm 
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4.10 Fresh weight of roots 

A significant variation was round due to plant spacing on fresh weight roots per plant 

(Figure. 20). It was revealed that the plants grown in the widest spacing (S3  treatment) 

produced the maximum fresh weight (0.69 g) of roots per plant. On the other hand, 

the minimum fresh weight (0.39 g) was recorded from closest spacing (S1  treatment). 

As the wider spaced plants get more nutrition and space compared to closer spaced 

plants, their vegetative growth and root growth also increased, as a result, fresh 

weight root per plant is also increased. Hossain ci at (2003) gets the maximum length 

and the maximum number of roots per plant at 10x30 cm spacing. 

The production of fresh weight of roots was found to be significantly influenced by 

planting time (Figure. 19). Plants grown from carly planting (Pt1  treatment) showed 

the highest weight (0.78 g). The lowest (0.34 g) weight was obtained from Pt.4  

treatment. The results revealed that gradual decrease in fresh weight of roots occurred 

with the delay in planting which was also reported by Rahman et at (2004) and 

Anwar ci at (1996). 

Due to combined effect of different planting time and spacing showed significant 

effect on the fresh weight of roots per plant (1able. 6). The treatment combination of 

I November planting and 10x30 em spacing i.e. S3Pt, produced the maximum (0.95 

g) fresh weight of roots per plant, while the lowest (0.20 g) was recorded from the 

combined result of IS December planting and 10x30 spacing i.e. S1N.4. 
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EiThct of planting time on fresh weight of root in garlic. 

Pt1 : I November, 2007, Pt2: 15 November, 2007, Pt3: 30 November, 2007 and 

Pt3: IS December, 2007. 
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4.11 Dry weight of roots per plant 

Figure 21 showed significant variations among the different spacing in respcct of dry 

weight of roots. The widest spacing (S'3  treatment) produced the highest dry weight of 

roots (0.31 g) per plant but the closest spacing (S1  treatment) gave the lowest weight 

(0.17 g) of roots. 

The variation in dry weight of roots per plant was statistically influenced due to 

different planting time (Figure 22). The highest dry weight of roots per plant (0.37 g) 

was obtained from early planting (Pt1  treatment). The lowest dry weight of root (0.12 

g) which was statistically similar to 30 November was found in case of Pt4  treatment. 

Rahman ci al. (2004) and Anwar et al. (1996) reported that dry weight of roots was 

higher when planted earlier. 

The combined effect of planting time and spacing on the dry weight of roots per plant 

was found to he statistically significant (Table 6). The maximum dry weight (0.54 g) 

of roots were found in the combination of 1 November planting ic, S3Pt, with the 

widest spacing of lOx 30 cm and the minimum dry weight (0.09 g) was recorded from 

15 December planting and lOx 10 cm spacing ic. S1Pt4  which was statistically similar 

to the combination of 15 December planting and 10x20 cm spacing. 

M. 
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22. Effect of planting time on dry weight of root in garlic. 

Pt1 : 1 November, 2007, Pt2: 15 November, 2007, Pt3: 30 November, 2007 and 

Pt4: IS December, 2007. 
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Table 6. Combined effect of different spacing and planting time on fresh weight of 
root and dry weight of root in garlic 

Treatment - -- - Fresh weight of root (g) Dry weight of root (g) 

S1t1 0.62cd 0.21ef 

0.41e 0.16de 

SIPt3 0.40c 0.12cd 

s1vt1 0.20g 0.09f 

S2Pt1   0.70c 0.2Ocd 	- 

s21't2 0.8Ib - 	0.34b 

82Pt3 0.31f 	 0.I6de 

S2P(j bTöe 

- 0.95a 

 0.1f 

0.54a  s'ptl 

S3Pt2 0.80b 0.36b 

S., P t.1 0.60d 0.23c 

s3pt4 0.45c 	 0.19cd 

LW 0.092 	 0.053 

Level of significance 

cv (%) 

* * 

9.99 12.70 

Means in the column followed different letter (s) differed significantly by DMRT at 5% level of probability. 
Pt1 = I November, Pt2 35 November, Pt1  = 30 November, Pt4  = IS December 
S1r lOcmx 10cm, S2  10cm x2Ocrn, S3= 10cmx30cm 

58 



4.12 Number of cloves per bulb 

Different spacing of garlic showed significant variations in number of cloves per bulb 

(Figure. 23). The maximum number of cloves per bulb (22.00) was found in the 

widest spacing (S3  treatment) and the minimum (13.82) was performed by the closest 

spacing (SI  treatment). This result is similar to Hossain ci al. (2005). Bhati ci al. 

(2002) and Naruka (2002) who get maximum number of cloves per bulb in lowest 

planting density. 

Number of cloves per bulb varied significantly due to different planting time (Figure 

24). Early planting (13t1  treatment) gave the highest number of cloves per bulb (24.02) 

and the lowest number (12.21) was found from late planting (Pt.;  treatment). This is 

possibly due to the fact that early planting resulted in better vegetative growth and led 

to the differentiation of higher number of cloves. These findings are in agrcement 

with the reports of Sirohi (2005), Singh ci al. (2004) and Azad (2002) who reported 

that number of cloves decreased as the planting was delayed. 

The combined effect of planting date and spacing was found statistically significant in 

respect of number of cloves per bulb (Table 7). The highest number of cloves per bulb 

(28.51) was recorded in the treatment combination of 1 November and 10x30 cm 

planting i.e, S3Pt1  which was statistically similar to S211,t2. whereas, the lowest number 

of cloves per bulb (1.00) was found in the treatment combination of 35 December and 

l0xl0 cm planting i.e. S1 N4. 
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23. Effect of different spacing on number of cloves per bulb in garlic. 
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24. Effect of planting time on number of cloves per bulb in garlic. 

Pt 1 : 1 November, 2007, Pt2: 15 November, 2007, P13: 30 November, 2007 and 

Pt4: 15 December, 2007. 
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4.13 Yield (t/ha): 

Significant variation was tound on yield per hectare due to different plant spacing 

(Figure. 25). Closest plant spacing (lOxlO cm i.e, S) was produced highest yield 

(3.95 t/ha). The yield per hectare was decreased upto 2.763 t/ha as the plant spacing 

decrease upto S1  treatment. The trend of decreasing yield per hectare was observed as 

the plant spacing increases per unit area. The highest plant density gave the highest 

yield also reported by others like Karaye ci at (2006). Miko ci at (2006). Hossain eI 

at (2005), Ibrahim ci at (2005), Jahangir ci at (2005). Castellanos ci at (2004), 

Nosraty (2004), Reghin ci al. (2004). Lipinski el at (2003). Portela ci at (2003). 

Nanika (2002), Das ci at (2001). Naruka. 2001; Ingle ci at (2000) and Mueller ci at 

(1998). 

The yield of garlic bulb was significantly influenced by the time of planting (Figure. 

26). The early planted crop (11t1  treatment) produced the highest yield (4.52 t/ha) and 

the lowest (2.38 i/ha) was obtained from the late planting (PL treatment). The plants 

of 1 November had better growth due to longer period of growth under favourable 

climatic conditions. The better growth of in case of early planting has contributed a 

lot to increase the bulb size which ultimately gave the higher yield of bulbs. The yield 

of garlic bulb decreased with the delayed planting date as have been stated by many 

authors (Chattopadhyay ci at, 2006: Sirohi, 2005; Rahman ci at. 2004; Singh ci at, 

2004: Gupta ci at. 2003. Talukder et at, 2002; Alarn. 2000: Faruq, 2000: Anwar ci 

at, 1996 and t3urba ci at, 1994). 

The combined effects of planting date and spacing have been presented in Table. 7. 

The highest yield of bulb (5.97 t/ha) was obtained from the treatment combination of 

I November planting and lOx 10cm spacing i.e, S1Pt1  and the lowest (2.05 t/ha) was 

found from the widest spacing (10x30 em) and late planted crop (30 November) i.e. 

S31't3 . 
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25. Effect of different spacing on yield (t/ha) in garlic. 
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26. Effect of planting time on yield (tJba) in garlic. 

Pt1 : I November, 2007, Pt2: 15 November, 2007, Pt3: 30 November, 2007 and 

Pt4: 15 December, 2007. 
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Table?. Combined effect of different spacing and planting time on number of cloves 
per bulb and yield in garlic 

Treatment 	Number of cloves per bulb Yefid (t/ba) 

SINI 	 l3.$2ef 5.97a 

SIPI2 	
17.78cde 3.50c 	- 

SIPI3 22.00bc 

- 	l.00g 
- 

2.95dc 

SIPL4 

 

3.50c 

24.1Sab 	 4.1Ob 

- 

	

24.04ab 	 4.03b 
- 	

14.20ef 	 3.00cde 	- 

	

19.01cd 	 2.5Sef S2PI4 - - 
	28.51a 3.30cd 	-- 	- 

S3Pt2 1.50f 

17.01de 	-- 

2.60e 

S3Pt3 - 	2.05f 	-- 

19.80bcd 2.50ef 

LSD 4.405 

* 

0.4878 

I.evel olsignificance 

Cv (%) 14.56 	-- - 	8.65 

Means in the column followed different letter (s) differed significantly by DMRT at 5% level of probability. 
Pt1 	I November, Pt IS November, Pt, = 30 November, Pt1  IS December 
S1 - Oem x 10 cm. S 10 cin x 20cm. S,- 10cm x 30cm 
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4.14 Econo unc a nalvs is 

Input cosl.s Ibr land preparation, cost of seed, fertilizer and manpower required or all 

the operations from sowing to harvesting of' garlic were recorded for unit plot and 

converted into cost per hectare. Fixed cost for all the treatment was same. The total 

cost of production was the total cost of input and fixed cost. The economic analysis 

was done to find out the gross and net return and the benefit cost ratio in the present 

experiment and presented under the following headings. 

4.14.1 Cross return 

In the combination of plant spacing and planting time showed various gross return 

under di iferent I reatment combination (Table S). The highest gross return (Tk. 

328350.00/ha) was obtained from the treatment combination of S! Pt and the second 

highest gross return (it. 225500.00/ha) was obtained in S3Pt1 . The lowest gross return 

(1k. II 2750.00/h:U was obtained from the treatment (S6 Pt5) 

4.14.2 Net return 

In case of net return different treatment combination showed unlike types of net 

return. The highest net return (Tk. 188049.00/1a) was obtained from the treatment 

combination of S1 Pt1  and the second highest net return (Tk. 93978.00/ha) was 

obtained from the treatment combination of S,.Pt1 . The lowest net return (1k. 

2299.00/ha) was obtained from the SPh treatment combination (Table 8). 

4.14.3 Benefit cost ratio 

Ihe combination oh plant spacing and planting time for benefit cost ratio was different 

in all treatment combination (Table 8). The highest benefit cost ratio (2.34) found in 

the treatment combination of S1 Pt, and the second highest benefit cost ratio (1.71) was 

estimated from die treatment combination ofS,Ph. Ihe lowest benefit cost ratio (lot) 

was obtained from S5Pt3. From economic point of view, it was apparent from the 

above results that the treatment combination of S1 Pt 1  was more profitable than rest of 

the treatment combinations. 
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Table 8. Cost and return of garlic cultivation as influenced by plant spacing 

and planting time 

Frealnient 	Cost of' produc 
K'ontbination 	- (11/ha) 

S1 Ph 	
140301 

S1  Pt2 	
136171 

140301 

S 1  Pt.1 	
141481 

S2Pt1 	
131522 

S,Pt 
135652 

S2 Pt 	
[35652 

Pt4 	
136832 

128690 

Sdk 2 	
132820 

SPt3 	
110451 

SPt4 	
134000  

Yield of Gross return I Net return Benefit 
garlic 	(1k/ha) - (Tk./ha) 	ratio 

5.970 	328350 188049 

56329 

2.34 

3.500 

2.950 

192500 

162250 

1.41 

21949 1.16 

1.36 

1.71 

1.63 

3.500 192500 	51019 

4.100 
{ 	

225500 93978 

4.030 221650 85998 

	

3.000 	165000 

	

2.550 	140250 

29348 	1.22 

3418 	1.02 

3.300 181500 52810 	1.41 

2.600 

2.050 

143000 	10180 

112750 	2299 

1.08 

1.01 

2.500 137500 3500 1.03 

S1 : 10 cmx 10cm 	 Pt1 : 1 November, 2007 

52: tO Cm X 20 cni 	 Pt2: 15 November, 2007 

S: ID en) x 30 ciii 	 Pt3: 30 November, 2007 

Pt4: 15 December, 2007 

Market price ofgarl Ic @ 1k. 55,000/ton: Gross return '- lotal yield (1/in) x  1k. 55000 
Net return - Gross return - Total cost of production 
l3enefit Cost Ratio ([ICR) Gross return/Total cost of production 
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CUAPTER V 

SUMMARY AND CONCLUSION 

The experiment was conducted in the Horticulture ihrm. Slier-e-Bangla Agricultural 

University. Dhaka. Bangladesh during October 2007 to May 200$ to study the effect 

of plant spacing and planting time on growth and yield of garlic. The experiment 

consisled of three plant spacing vi.... S1 : IOx U) cm. S2 : 10x20 ciii and S: I (jx30  ciii and 

four time of planting viz. Pt1  :1 November. Ph: 15 November. Pt1:31) November and 

Pt4 :15 December. respectively. The two-factor experiment consisted of 12 treatment 

combination was laid out in randomized complete block design (RCBD) with 3 

replicalions. The si7e of unit plot was 5 mx 1 m.. Data on different parameters were 

statistically analyzed to evaluate the treatment effects. 

Signi (leant variations found in plant height due to different spacing and planting time 

at different DAP. [lie tallest plant at 30 (25.15 cm). 45(28.86 ciii). 60 (35.23 cm). 75 

(39.13 cm) and 90 (45.32 cm) DAP were found in the widest spacing,  (5; treatment) 

and the shortest plant at 30 (19.42 cm), 45 (23.15 cm). 60 (28.57 cm). 75 (32.42 cm) 

and 90 (36.75 cm DAP were recorded from the closest plant spacing 6 1  treatment). 

The tallest plant at 30 (26.76 cm). 45 (30.77 cm), 60 (37.26 cm). 75 (40.71 cm) and 

90 (47.03 cm) DAP were obtained from early planting (Pt treatment) and the shortest 

at 30 (17.10 cm). 45 (21.14 cm). 60 (26.73 cm), 75 (30.81 cm) and 90 (32.78 cm) 

DAP were found at late planting (P(.1  treatment). The tallest plant at 30 (30.20 cm). 45 

(34.20 cm). 61(41.40 cm). 75 (45.30 cm) and 90 (52.07 cm) DAP were obtained from 

the treatment combination of S&t. The shortest plant at 30 (15.20 cm). 45 (19.17 

cm). 60 (23.73 cm). 75 (28.03 cm) and 90 (30.27 cm) DAP were obtained from the 

treatment combination of S 1  Pt4. 
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There was significant difference in the number of leaves per plant due to different 

spacing and planting time at different DAP. Garlic planted at the widest spacing (S3 

trea(ment) resulted in ihe highest number of leaves per plant at 30 (4.30). 45 (5.25). 

60 (5.12). 75 (5.93) and 90 (6.38) DAP and the lowest in S1  treatment 30 (3.28). 45 

(4.00). 60 (4.76). 75 (5.28) and 90 (5.78) DAP. larly planting (P( 1  treatment) 

produced the maximum number of leaves per plant at 30 (4.70), 45 (5.50), 60 (6.04), 

75 (6.57) and 90 (7.13) DAP and the minimum at 30 (2.83). 45 (3.70), 60 (4.13), 75 

(4.73) and 90 (5.20) DAP were found in case of late planting (Pt.1  treatment). The 

maximum number of leaves at 30 (5.50), 45 (6.20). 60 (6.60). 75 (7.10) and 90 (7.60) 

DAP were observed in the treatment combination of SPt 1  while the lowest number at 

30 (2.60). 45 (3.20). 60 (4.00). 75 (4.50) and 90 (5.00) DAP were obtained in the 

treatment combination of S1 Pt.1  

Signilicatit variation was observed among different spacing and planting time in 

garlic at different DAP. The maximum neck diameter of leaf at 30 (0.39 cm), 45 (0.44 

ciii). 60 (0.50 cm). 75 (0.63 cm) and 90 (0.83 cm) DAP) were recorded at the widest 

spacing (S treatment) and the minimum at 30 (0.19 cm). 45 (0.23 cm). 60 (0.2975 

cm), 75 (0.42 cm) and 90 (0.61 cr11) DAP were observed at the closest spacing (S 1  

treatment). The maximum neck diameter of leaf at 30 (0.36 cm), 45 (0.42 cm), 60 

(0.48 cm). 75 (0.02 ciii) and 90 (0.82 em) DAP were recorded at early planting (Pt 

treatment) and the minimum at 30 (0.22 cm). 45 (0.27 cm), 60 (0.32 cm), 75 (0.45 

cm) and 90 (0.65 cm) DAP were found at later planting (Pt.: treatment). Thc 

maximum neck diameter of leaf at 31(0.49 cm). 45 (0.54 cm). 60 (0.60 cm), 75 (0.75 

ciii) and 90 (0.95 cm) DAP were recorded in the treatment combination of .S 3 Pt 1  and 

the minimum at 30 (0.14 cm), 45 (0.18 cm). 60 (0.24 cm). 75 (0.36 cm) and 90 (0.56 

em) DAP were observed in the treatment combination of S 1  Pt4  

L.cngth of leaf was significantly influenced by different plant spacing and planting 

time. The maximum length of leaf (48.58 cm) was obtained at the lowest density (S3  
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treatment) and the niinimun (35.97 cm) was found at the highest density (5, 

treatment). The maximum length of leaf (53.22 cm) was obtained from earls' planting 

(I'll  treatment) and the minimum (32.98 cm) was obtained from late planting (Pt, 

treatment). The treatment combination of S;Pti produced the highest (62.43 cm) 

length of lealand the lowest (17.27 cm) was found from the treatment combination of 

SIP'.'  

Ireatnieni means in terms of fresh weight of leaves per plant was recorded at the time 

of harvest and it varied significantly at di lThrcnt spacing and planting time. The widest 

spacing (S treatment) gave the maximum fresh weight (20.17 g) of leaves and the 

lowest was found (11.29 g) from the closely (S1  treatment) spaced plants. The highest 

fresh weight of leaves (22.31 g) was found in plants raised from early planting (Pt:. 

treatment) and the lowest (8.72 g) was found in case of late planting (Pt4 treatment). 

The treatment combination of S1Pt1  produced the highest fresh weight of leaves 

(28.54 g) and S1  Pt4  gave the lowest (6.53 g) fresh weight of leaves per plant. 

Dry weight of' leaves per plant was also showed highly significant dilThrence among 

the cli lierent spacing and planting time. It was observed that the widest spacing (S 

treatment) produced the highest dry weight (2.28 g) of leaves per plant, while the 

closest spacing (S1  treatment) gave the lowest (1.49 g) in this regard. The highest dry 

weight of tbl iage (2.66 g) was obtained from early planting (Pt1  treatment). '[he late 

planting (Pt4  treatment) produced the lowest dry weight of' leaves (1.13 g). The 

treatment combination of S3Pt1  treatment produced the highest dry weight (3.33 g). 

On the other hand. S1 Pt4  gave the lowest (1.05 g) dry weight of leaves. 

Main eflèct of' dillerent spacing and planting time were observed statistically 

significant in respect of bulb diameter. The biggesi bulb 0.08 cm) was obtained from 

the widest spacing (S1 treatment) and the smallest bulb (1.964 cm) was obtained from 

the closest plant spacing (S1  treatment). The maximum diameter of bulb (3.17 cm) 
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was obtained from early planting (11t1  treatment) and the in mi mu in (1.96 cm) from 

late planting (Pt4  treatment). The maximum diameter of bulb (3.96 cm) was found 

from the treatment combination of SPt 1  and the minimum (1.44 cm) was found from 

Szpt i . 

The individual bulb weight taken at the time of harvesting was influenced 

significantly by different spacing and planting time. The maximum weight of 

individual bulb (11.85 g) was obtained from the widest spacing (S3 treatment) and the 

minimum (3.31 g) from the closest spacing. The bulb weight as recorded was 

maximum (9.68 g)  at early planting (Pt i  treatment) and the late planting (Pt.1  

treatment) gave the minimum weight (4.73 g). The maximum fresh weight ol'bulb per 

plant (I 7.90 g) was found in the treatment combination of S3Pt1. On the other hand. 

the minimum weight (2.60 g) was obtained when cloves are planted on the treatment 

combination of SI  Pt4. 

Different spacing and planting time also revealed significant variation in dry weight 

of bulb. The highest dry weight (2.52 g) was recorded in wider spacing (S treatment) 

and the lowest dry weight (0.50 g) was recorded from the closest spacing (S1  

treatment). The dry weight of btLlb was found maximum (2.30 g) when planted on Pt 1  

treatnieru and the minimum from Pt.1  treatment (2.16 g). From the results, it was found 

that the treatment combination of SPt1  produced the highest dry weight of bulb (4.57 

g) and S1  Pt.1  gave the lowest (0.41 g). 

Significant variation in respect of fresh weight roots per plant was recorded in 

different plant spacing and planting time. The results revealed that the plants grown in 

die widest spacing (S3  treatment) produced the maximum fresh weight t0.09 g of 

roots per plant. On the other hand, the nimhimLm fresh weight (0.39 g) was recorded 

t'roni closest spacing (S, treatment). Plants grown from early planting (Pt1  treatment) 

showed the highest weight (0.78 g) and the lowest (0.34 g) weight was obtained from 
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late planting ( PL treatment). The treatment combination of S Pt produced the 

maximum (0.95 g) fresh weight of roots per plant, while the lowest (0.20 (t) was 

recorded from the combined result of S1 Pt.1 . 

Signilicant variation was found among the different spacing and planting time in 

respect of dry weight of roots. The widest spacing (S3  treatment) produced the highest 

dry weight of roots (0.31 g) per plant but the closest spacing (5, treatment) gave the 

lowest weight (0.17 g) of roots. The highest dry weight of roots per plant (0.37 g) was 

obtained from early planting (Pt1  treatment) and the lowest dry weight of root ((.12 

g). The maximum dry weight (0.54 g) of roots were found in the combination of SPt, 

and the lowest dry weight (0.09 g) was recorded from treatment combination of 51 Pi4  

Different spacing and planting time of garlic showed significant variations in number 

of cloves per bulb. The maximum number of cloves per bulb (22.00) was found in 

wider spacing (S treatment) and the lowest (13.82) from S, treatment. Early planting 

(Pt 1  treatment) gave the highest number of cloves per bulb (24.02) and the lowest 

number (12.2 L ) was found from late planting (P1: treatment). The highest number of 

cloves per bulb (28.51) was recorded in the treatment combination of SPt1 . whereas. 

the lowest number of cloves per bulb (1.00) was found in the treatment combination 

of 5, Pt4 . 

Significant variation in respect of yield per hectare was found among different plant 

spacing and planting time. The closest plant spacing (S1  treatment) was produced 

highest yield (3.95 tz'ha). The yield per hectare was decreased upto 2.76 i/ha as the 

plant spacing increase upto 53 treatment. The early planted crop (Pt1  treatment) 

produced the highest yield (4.52 t/lia) and the lowest (2.38 tiha) was obtained from the 

late planting (Pt.1  treatment). The highest yield of bulb (5.97 1./ha) was obtained from 

the treatment combination of S3 Pt, and the lowest (2.05 tiha) was found from the 

widest spacing and late planted crop i.e. SPt3. 
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l'he highest gross return (Tk. 328350/ha), net return (Tk. 188049/ha) and benefit cost 

ratio (2.34) were obtained from the treatment combination of S1 N1  and the lowest 

gross return (1k. 112750/ha), net return (Tk. 2299/ha) and benefit cost ratio (1.01) 

were obtained from S3Pt3  treatment combination. Among the treatment conibinalion 

of SPt;  was more effective for growth, but SI Pt j  was more effective for yield and 

profitable than rest of the treatment combination. 

Considering the situation of the present experiment, the following suggestion may be 

dra'n: 

I. Similar study is needed in different agro-ecologieal zones (AEZ) of 

Bangladesh for regional adaptabiIity,  

Yield and yield contributing characters decreased gradually with the delay of 

planting. Early planting would be beneficial for planting garlic. 

Wider plant spacing would be beneficial for thture study. 

71 



CHAPTER VI 
REFERENCES 

Ajmal, SI): All, C. II.: Tariq. M. and Adol, M. A. 1997. Effect of sowing date on 
garlic yickl .J.AgrzI. iks.. Laliore. 30 (4): 459489. 

Alum. Ni. S. 2000. ltffects of planting time and clove size on the growth and yield of 
garlic. An 41.5 (/7ev/v. Department of 1 lortieulture. Bangladesh Agricultural 
University. Mymcnsingh. P 102. 

Alum, NI. 5; Rahim, Ni. A and Anwar. I-I. R. M. N.J. 2000. Effect of planting time and 
clove size on the growth and yie ld of garlic. Bangladesh J. of 'Training and 
Dei. 13(1:2): 67-74. 

Anwar, II. R. XI.: Rahi iii, Lvi A.; Chowdhury. M. S. II.: I laider, M . A md Quadi r, M.  
A. I 9%. Elket of planting time and growth regulators on the growth and 

yield of garlic. Prug. .Igric. 7 (I): 137-I $2. 

Arti. N. 1993. Effect of clove size and planting time on the growth and yield of garlic 
(Aliwni soutH/n IL). An 4/Se. ii,esis. Department of Horticulture, Bangladesh 
Agricultural University. N'lymensingh. p 60. 

Ara. N.: Farooque A. M. and Rahim M. A. 1998. Influence of clove size and planting 
time OJI yield paninieters of garlic. Bangladesh J. Agric. 23 (1 ):7 1-76. 

Augusti, K. T. 1977. I lypocholeslerolaemic effect of garlic (Al/in,,, so/hun, L.). 
Indian .1. of Llrperimei:tal Bid. 15 (6):489-790. 

Azad. A.K. 2002. Effect of planting time and clove size on the growth and yield of 
thur garlic germplasni An 41.5. thesis. Department of I lorticulturc, 
Bangladesh Agricultural University, Mymensingli. 

I3ARC, 2005. Fertilizer recommendation guide. Bangladesh Agricultural Research 
Council. Farnate, Dhaka. P 36. 

Baten. Ni. A.: Khan .M.A. II. and Karim, M. A. 1991. Influence of seed clove size On 

growth attributes of garlic (Al/loin sw/ton: l.). Frog. Agile. 1(1 ):45-5 I 

13135. 2007. Monthly Statistical Bulletin of Bangladesh, April 2007. Bangladesh 
Bureau of Statistics. Statistics Division. Ministry of Planning. Govt. People's 
Reptib., Bangladesh. pp 55. 

72 



Bliathal . (3. S. and Iliakur. J. C. 1986. Yield of di tierent cultivars of garlic as 
affected by planting dates. The Punjab kegeuthle Gi-oirevs. 21 :29-31. 

13liati. D. K.; Singh. B.; Srivaslava. I). K. 2002. Effect of levels of nitrogen and 
spacing on the yield and quality of garlic (A//fit,,, sal/ru,,, L.). Prog. Agile. 
2(1): 75. 

Bhuiyan .M.A. K 1999. Effect of planting time. mulch and liTigation on the growth 
and yield of garlic. An 41.5. thesis. Department of I lorticulture. Bangladesh 
Agricultural I Jniversity. Mymensingh. pp 6-59 

Bose, T. K. and Sow. G. M. 1990. Vegetable Crops in India. Nova Prokavh. Calcutta. 

india. pp 583-601. 

Burba J. L. and I3orgo. 1993. Influence of garlic bulb storage conditions on optiniuni 
time and yields 11! eurso-taller sobre production. eomniereia!ization. 
industrialisation de ajo tProvecto AJO-IN1A). Mendoza Argentina. pp. 137-
I 6 1 

Caruso. P and Ama, D. F. 1995. Infleunce of planting date on the yield and quality 
characteristics of two garlic cultivars, in Sicily sementie-E!ettc. Italy. i-Icr 

.I/,st. 41(5 ):33-40. 

Caste!lanos. J. Z.; Vargas T. P.; Oiodeagua, J. L.; I loyos. Ci.; Alcantar G. C;: Mendez. 
F. S.: Alvarei, S. F. and Gardea. A. A. 2004. Ciarlie productivity and 
profltabilitv as affected by seed clove size, planting density and planting 
method. F/wi. Sd. 39(6): 1272-1277. 

C'hattopadtivav. P. K.: Flasan, M. A.; Mandar. K. K and Chand. S. 2006. Dynamics of 
growth and yield of garlic (A ilium satitwl, L.) in variable planting time and 
applied nutrien. India,, .1. of Hurt. 63(3): 298-301. 

Chopra, K. N.: Cliopra I. C.; Ilanda K. L. and Kapur. L. D. 1958. ('hopra's Indigenous 
Drugs of India. (2nd ed.),IJN Dhua Saris Private Ltd., Calcutta. PP 271-274. 

Das. J. N.; Mohanty, B. K. 2001. Effect of plant density and mineral nutrition on yield 

of garlic (A/hunt saurum I..) cv. Madrasi. l'egetah/e Science. 28(1): 92-93. 

Das. A. K.: Sudhu, M. K.; Soni, G. M. and Bose. T. K. 1985. Effect of time of 
planting on growth and yield of multiple clove gail ic (,tlliun, sativun, I ,. 

liulian .1. .4pic. 29 (3): 1 77-1 $ 1. 

73 



Dawar, M. U.: Hussain, S. A.: Sajid, M. 2005. Effect of' planting density and nitrogen 
levels on the growth and yield of garlic . ,Surliad J. of Agric. 21(4): 577-582. 

P'AO. 2007. Pivduenon Year Book. Food and .4gricuiture Oixani:aiion of the United 

;Vaiitn,x. Rome, 1w/v. 53; 149-150. 

Faruq. M. A. 2000. ERects of' date ol planting and clove size on the growth and yield 
of garlic. .fn /tl. S. thesis. Department of Horticulture, Bangladesh 
Agricultural 1 Jniversity, Mymensingh. 

Ferreira. P. V. and Silva, W.C. Ni. D. 1995. Effect Of planting time on the incidence 
of' Alternaria porii in cultivars of garlic (A/hunt caution L. ) .Sioninu 

p/ntopathol. 21(2): 181-183 (Cited from Hort. Abst. 67(5r):493( 1977). 

Gupta. R. P.: Sliarma. R. C.: Bhonde, S. R. and Singh, D. K. 2003. Studies on the 
yield and storage performance of garlic (Allison sauivwn L.) in relation to 

planting time and clove size. i-Vews Letter National Ho,i. Rex...foil Dcv. 

Pound. 23(4): 17-22. 

Hossain. NI. M.: Ashraftizzaman. M.; Hoquc, NI. S.; Hoque. M. A. 2003. Effect of 
seed clove size and spacing on growth performance of garlic. -Ilitarik-

Hidletin. 

arlic.Nlnark- 

Bulletin. 6: 65-74. 

1 lossain, S. í\: Dawar, M. and Sajid, M. 2005. Effect of planting density and nitrogen 
levels on the growth and yield of garlic. ,S'arhad J. .4 grit. 21(4): 577-582. 

Ibrahini. S. 1'.; Khalil. El. E.; Kamel, A. S. 2005. Cirowth and productivity ol sugar 
beet, onion and garlic grown alone and associations under different inter and 

intraspacing. AnnuLc of .1grec Sc., 4'ioshstolzor. 43(2): 497-516. 

Ingle. Ni. 13.: Diware. 1). V.: Dod, V. N. 2000. Quality and bulb yield of garlic as 
influcnced by planting methods and spacing. Gop Res. 1-lisar. 20(1): 160-

162. 

Islam. M. N.: Rahint M. A. and Anwar, H. R. M. M. 1998. Effect of date of' planting 
and dilicrent germplasw on the growth and seed bulb yield (it garlic. 
Ba,zltulesh .1. &eel Sri. Tee/i. 1 (1 &2):45-54. 

.lahangir. A. A.: Mondal. R. K.: Katrun N.; Afroze. K. S.: Begun', M. 2005. Response 
of plant spacing and difThrent levels of nitrogen and potassium fertilizer on 

growth. vield and oil content of garlic. Bang/odes/i J. Scient..4nd Indust. 

Rex. 40(1/2): 63-68. 

74 



Jones. El .A. and Mann. L. K. 1963. Onions and their Allies. 3rd ed. Leonard ill/I 

(BooA) 1./ct.. Lojido,. 286. 

Karayc, A. K. and Yakuhu. A. 1. 2006. influence of intra-row spacing and mulching 
on weed growth and bulb yield of garlic (Allium sauvwn L.) in Sokoto. 

Nigeria . A/ncaii .1. Bioteeli. 5(3): 260-264. 

Lipinski, V. Ni.; Ciaviola, S. 2003. Garlic Nieve IN'lA plant density and nitrogen 

ft'niliiation. 	Rerisuz_de_/a_Eaeu/tad-t1eCieIic*ls-AgITIriaS. - (Inn'ersu/cul 

Nueional-de-Curo. 35(2): 87-93. 

l.ipincski. S. 1993. Influence of planting (late on growth and cropping in several 

tionholting garlic Types. Biulcniz wanr1iIiCZy. 30: 45-54. 

Messiaen, C. Ni. and Briand. F. L 1994. Varietal group in garlic eulti vars .1cm. lIon. 

358: 157-258. 

Ni iko. S.: Manga. A. A. 2006. Effect of inter and intra row spacing on vieki and yield 

componenLs of garlic (A/li an sanvu,n L.) iii the Sudan Savanna zone of 

Nigeria. Advances in Kor.&L 20(3): 23 1-235. 

Nlishra. I-I. N.: Sahoo, S.; Mohapatra. K. and Mohapatra. A. K. B. 1997. Effects of 

different dates of planting on growth and yield of garlic (All/nm sativumn L) 

under high altitude conditions of Southern Orissa. Orissa .1. I/on. 25(l): 53. 

Mueller, U. N. and  ('rock. N. 1998. Effect of spacing and bulb weight on Yield and 

yield components of garlic (A Il/un, so/nw?? L.). Bangladesh J.Seed Sci. 

led,. 30(l): 131-134. 

Naruka, 1. S.: Singh, H. 2002. Interactive effects of row spacing and cultivars on the 

yield and yield atiributes of garlic (All/urn sat/rum I_). llariana J. of 1-/eni. 

Sri. 31(3/4): 262-264. 

Naruka. 1. S. 2001. Effect of row spacing and nitrogen fertilization on growth, yield 

and composition of bulb in garlic (Alliuni sat/rum l.) eultivars .1. of Spices 

andAro,namic Crops. 10(2): 111-117. 

Nartika. I. S. 2000. Note on effect of different row spacing on the growth of garlic 

(A/luau .sativuni I...). Current Agile. 24(1/2): 137-138. 

Nosraty, A. F. 2004. Effects of planting method. plant density and seed clove size on 

yield of Ilamedan garlic. Seed and Plant. 20(3): 401- 404. 

75 

b 



Nuriynsky. W.R. 1997. Yield of winter garlic with relation to planting date and kind 

of propagation material. Annals Unjverviv, inanac Curie 5/CJODOSK.4. 

section FEE. I-/oil. 5: 65-73 [cited from CAB Ahstr., 1996- 199$. SiR ci 

platter 3.! I. 

Orlowski. Ni. and Rckowska. E. 1993. Dependence of yield on nonholting garlic on 

the date of clove planting. Zes:vfl Naukois'e .1kade,ni Ro/nniccci. i 

.cccc'ci/ie. /?olnictni. 55:71-78. 

Peixoto. N. and Ogata. T. 1983. Effect of five planting dates of four garlic eullivars 

and anaplis. Hail. Cram/c/ru. 1:18-24 (cited from liort. Ahst.. 57 (4):52 I. 

1987.). 

Pinto, (. M. j:. Maflia, L. A.: Casali, V. W. F).; Berger, R. D. and Cardoso, A. A. 

2000. Production componentS and yield loss of garlic cultivars planted at 

different times in it held naturally infested with Scicrotium ccpivorum. hid. 

.1. of Pest Maiwg&nient. 46(1): 67-72. 

Poidnia, P.: Merivec, A.: Pac, A. and Justus, K. 2005. Influence of planting time on 

the development, yield and quality of garlic ç,l/Ihnu vu/inn, L.) in Estonia. 

Acm. I-/oil. 688: 333-338. 

Portela, J. A.; l)almasso. C. H. 2003. Planting density and seed-clove weight 

evaluation on garlic (Aithini sutirunz L.) monoelonal eultivars in the East 

Oasis of Mendo7.a, Argentina. Horticullura Argentina. 22(53): 37-42. 

Purseglovc. J. W. 1975. Tropical crops (nionocotyledOns). EL/IS. Longnian, London. 

p 52-56. 

Rahini. M. A. and Fordham. R. 1988. Effects of storage temperature on the initiation 

and development of garlic cloves (Al/inn' saivien? L.). 5'cienhia I fort. 37(1 - 

2):25-2S. 

Rahnian. M. S.; Islam. M. A.: Haque. M. S.; Karim. M. A. 2004. Effects of planting 
date and gibberellic acid on the growth and yield of garlic (A/finn; satil tlu  

L.). Asion .1. of P/ant ScSi. 3(3): 344-352. 

Rahnian. A. K. Ni. M. and Talukder M. R. 1986. Influence of date of planting and 

plant spacing on the growth and yield of garlic. Ilangluclesli .1. Agrie. 

11(2): 19-26. 

76 



Rahman. M. Ni. 1981. Effect of different dates of planting and plant spacing on the 

yield of garlic (,l//ium 5(111 Vim? I..). An Al. Sc. thesis. Department of 
Horticulture. Bangladesh Agricultural University. Mymcnsingh. 

Reghin. M Y.: Otto, R. F: Zagonel, J.: Pria. Ni. ii; Virtue. J. V. 2004. Yield response 
of garlic to di fftrent plant densities and weights of seed cloves. Cic'mia e. 
.igmiecii. 28(1): 87-94. 

Savour, JR 1992. hiftet of planting date on yield of three garlic clones .Agrteehnien 

Dr Cu/rn. 24:3-4 ICited from CAB .Abst. 1995. Silver Platter 3:1 I]. 

SangSik, N.: Ini lu. C.: SangKyung, B.: JinKi, B. 2005. Effect of planting dates and 
planting density using large bulbils for seed clove production of garlic 
Nanido' in Southern regions. Korean .1. of [lvii...ci. and Tech. 23(3): 265-

268. 

Singh. S. K. and Singli. R. K. 2004. Interaction effect of nitrogen, planting time and 

spacing on the performance of garlic. Al/nim satii'um Linn. Cv. Yamuna 

Safed (U-I ). Biochemical and Gd/u/ar Archives. 4(2): 123-128. 

Singh R.V. and Phopgat. K. P. S. 1989. Effect of different sowing time on the growth 

and yield of garlic. Prog. lIort 21 (1-2):145-147. 

Sirohi, II. S. 2005. FfThct of time of planting and spacing on yield of garlic (Alliwn 

.v(tuvwu I . ). Harvana J. of 1km. Sc•i. 34(1/2): 191.  

Sonkamble. A. Ni.: Shindc, B. N.; Khandare, V. S.: Pawar, 13. R.; Wakle. P. K.: 
Sonkanible. Ni. M. 2000. Effect of different dates of planting on 
moihological characters of bulb and yield of garlic. J. of Soils and Crops. 

10(1): 72-74. 

Sonkamble. A. Ni.; Shinde. B. N.; Khandare. V. S.: Pawar, 13. R.: Wakle. P. K. and 
Sonkarnhlc. M. M. 1999. EflCct of different dates of planting on growth and 

yield of garlic. .1. a/Soils and Crops. 9(2): 188-191. 

Souza. R. J. D. and V. W. D. Casali. 1982. Performance of garlic cultivars planted on 

diifemnt dates. Ikwqnisa .1gropecuuia Tjrasilc'ira. 17 (10): 1439-1446 [Cited 

1mm (Tab Abst. 1982-1983. Silver platter 3.111. 

Sultana, S.: Rahim, M. A.; Alam, M. N. and Anwar, I-I. R. M. M. 1995. Effect of 

planting ti me and planting materials oti the growth and yield of garlic (A/hunt 

sat/vum L.) .An *1.S the.cis. Department of Horticulture, Bangladesh 

Agricultural University, N'lymensingh. 

77 



Talukder. A. F. M. H.; Rahim, M. A. and Alam, M. S. 2002. Effect of planting time 
and different levels of potassium on the growth and yield of garlic. 
Bangladesh I. of Tm/n/ag and Dcv. 15(1/2): 175-180. 

Talukder. A. F. M. M. H; Rahim, M. A. and Anwar, H. R. M. M. 2000. Effects of 
planting time and different levels of nitrogen on the growth and yield of 
garlic. Bangladesh.! of Training (111(1 i)ev. 13(1/2): 159-166. 

Thompson. H. C. and Kelly, W. C. 1957. Vegetable Crops. McGraw Hill Book Co.. 
New York. pp  368-370. 

Xu-Kun: JunHua, Y.; I-long 	 fl Qiang, L. 1999. The inuence of seed cloves and density 
on garlic yield. J. of Shandon Agricultural University. 30(4): 409-412. 



ha) 	Production 	Yield (ton/ha) 

(.000(on) 

40 	 3.09 

39 

39 

40 

38 

40 

39 

41 

3.01 

3.01 

3.07  

2.87 

2.99 

2.88 

2.92 

3.47 

73 

90 

102 

4A)2 

APPEN DICES 

Appendix 1. l'rend of garlic production in Bangladesh (1994-2006) 

Year 

1994-1995 

1995-1996 

1996-1997 

1907-1998 

1998-1999 

1999-2000 13.39 

2000-2001 13.55 

2001-2002 	14.03 

2002-2003 	12.40 

2003-2004 	18.14 

2004-2005 	63 acre 

2005-2006 	66 acre 

Source: BBS, 2007 

Area (.000 

12.95 

12.95 

12.95 

13.03 

13.23 
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Appendix H. Physical and Chemical properties of soil in the experimental field 

Physical properties of soil 

Soil physical properties 	- 

Soil texture 

Sand (%) 

Silt (%)  

Clay(%)  

Soil 'l'ypc  

Soil Seies 
Source: SRDI, Farmgate, Dhaka 

Chemical properties of soil 

Analytical data 

Sandy loam 

30.65 

38.19 

31.16 

Shallow Red Brown Terrace soil 

Tejgoan 

Soil chemical properties 	 Analytical data 

Soil_pH 	5.6 

Total N (%) 	0.078 

Available P (ppm)  	0.0015 

Availahlc K (ppm) 	 0.0053 

Organic matter (%) 	 0.88 

C: N ratio 	 12: 

Source: SRDI, Farmgate, Dhaka 
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Appendix Ill. Monthly Air temperature, Rainfall and Relative humidity of the 
experimental site during the study (October, 2007 to February. 2008) 

Average4  air temperature (°C) 	Total** 	Average* 

Year 	___________ 
Month Maximum Minimum Mean Rainfall Relative 

I 	 (mm) 	humidity 

(%) 

October 	30.5 	24.3 	27.4 	417 	80 

	

November - 29.7 	20.1 	24.9 	5 	 65 

2007 

December 	26.9 	15.8 	21.35 	0 	 68 

January - 	24.6 	32.5 	18.7 	0 	 66 

- February 	27.1 	16.8 	21.95 	0 	 64 - 

2008 

March - 	31.5 	19.6 	25.55 	- 	160 	47 

* Monthly Average 

Monthly Total 

Source: The Meteorological Department (Weather division & Climate division) of Bangladesh. 

Agargaoii, Dhaka- 1207. 
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lication 

fl iant 	spacing 2 

(A) 

Planting time 	3 

(13) 

[iicraction - 
	

6 

(AxB) 

Error 
	

22 

..\.ppenclix I\. .Analsi5 ol \8IUIIICC Oil 1)IZlLIt height aiI(l lliiilll)Cr oh Ica\ I'S N't 1)IaIlt of garlic :is influieflce(l In I)latIt 

s1)acing and )IanttIlg little 

-- FSOUITC  
of variation 

- 	 - 	
- 	Nican square 

1)egrces 
OF 

freedom 	 --- - 	T.r. 	i...,flt - 

I - 	- Maul height (cnì) at 	 I 	NumUer of ieavcsjwi i"'''' at  

30 	4 	60 DAP 75 I)AP90 	30 	1 45 	60 	75 	Ji0DM )  

flAP flAP 	
flAP DAP DA DAP flAP 

Th.973 	184.69 306.542 j 453.6 	9 74  438. 	4.083 	4.631 	4.688 

7 	 I 	 88 	 7 	 I 

10527 	1.747 	 232.! 	 0.416* 	77* 

3** 7** ** 	* 	S1 ** ()** * 

148.28 	163.43 201.250 h76.o5l 336.1 	5.849 	5.40 5.872* 5657 	6.496** 

5** 	7** 	 ** 	95** ** 	On  p 	* 

0.441 	0.697 	1.260 	2.290 	3.46! 	0.129 	0.0h3.1 87 	0.074 	0.173 

_ Dl 

8.358 	10.102 	14.239 	14.081 	14.23 	0.083 	o.ii1 0.255 	0.188 	0.187 

H H 

-t 

H 

* * 	Signi lean I at 0.01 levet ol prOInIhI lily; *: Signhhicatil al ()05 level olprohahility 



ApiJelidix V. Analysis oF variance on Neck diameter of leaf in garlic as influenced by plant spacing and pl:i nting 

time 

	

Source 	Degrees 	
Mean square 

of variation 	of Freedom 

¶_____ 	
Neck diameter of leaves per plant (cm) 

P 	 1 	F Thfl o 

	

DAP 	DAP 	DAP 	DAP 

Fc
plaipit'('spac 

ation 	2 	 OJiOl 	ft002 	01)02 	- - (L003 	0.008 

in 

	

2 O 121** 

L 1Th Lfff*CLO U2* 	0 136** 

4 
Planting time 	 0.036 	0.039* 	0.041 * 	0.045** 	0.045* 

	

r1t0fI 
6  toi 	0MW 	0.001 - 	0.002 	O.002 H 

	

Error 	 22 
 [ 

0.001 	0.0  101 - 
	0.002 	0.003 	0.008 

1t*: Signi (leant at 0.01 level of probahility 	
* : Signi licant at 0.05 level of probabi lily 
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.Al)l)e1Itl 	'I. AIIal)'SIS ol variance on Length of leaf (cni) Fresh seight of leaf IR'I.  plant (g). (lF 	seight of leaf er p 

plalit (g). Bull) diameter (cm). Fresh weight of l)ulb (g) and I)ry weight of bulb (g) in garlic as 

influenced by 1)hII%I spacing and plantiiig time 

urce Theges 	
Mean square 

So 

vari
of 	of

ation freedom 1engti 
	ofti:rii weightFDrN 	Bulb 	Fresh weight t)ry weight 

leaf(cm) 	of leaf per 	eight of diameter 	of bulb (g) 	of bulb (g) 

plaill (g) 	leaf' 	per (ciii) 

__ 	JplaniJ 	 -- 

R 	 0. 1 eplication 	2 	1 	29 	6.92') 	0.083 	0.085 	0.332 	0.01 0 

Plant 	2 	480.902** 	249.076** 	I .88O 	3 344** 	235.691*1 	12.803 

c xtcin (A) I 	 I 

' rnantin 1F 682.239 JiO9.5l2*' 443* 2.6l9' 39.920** 

Interaction 	6 	19.135 	5.655 	0.335 	0.18! 	12. 

(A 

	

	

680 	1.503 

F3) 
(735 	(L053

Erro 
	 0.335 	0.010 

** Signi licant at 0.01 level ol prubahi lit)': 	* Significant ZLL 0.05 level of probatH 11Ev 

to 



Appendix Vii. Analysis of variance oit Fresh wei( ,ht of 1)1111) (g). Dry ii eighl of bulb (g). N umber of cloves per l)ull) 

a in! Yield (t/lia) in garlic as i itt] ucoced In phi III sp1Ci ng a ii d phi n ti ng time 

r- 	
oure 	 - Degrees 	-- 	- - 	 - 	Mean square 

	

or variation 	of freedom  

St 	weigiit[b 	 N umber of y weight i1 

of bulb (g) 	bull) (g) 	per bulb 

	

Rcpiication 	 2 	0.003 	 0.001 	 6.653 

	

Plant spacing (A) 	 2 	0.292** 	0.067** 	200.8o6* 

	

flPlantin time (B) 	 3 	 42* 	 0.112* 	 3.6607 

	

Interaction (AXB) 	 6 	0.005 	 0.012 	
F 	 - 

lirror 22 	0M03 
	

0.00! 
	

6.768 

**: Sigiti ficant at 0.01 level olprobability; 
	*: Si,, (icant at 0.05 level of probability 

aoves Yieid(l/ha)H 
0.083 

- 	4D43** 	- 

t7 47 

0.765 

0.083 

— i  _j 
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6000.00 	9550(1 

	

6000.01) 	99000 

	

6000.00 	80044 

	

0000.00 	102400 

L_ 10t810 
6000_CR) I 	101400 

600( ) .0( ) I 05340 

GOUt 1.01 t 000(1 

6000.10 97900 

6000.00 105340 

6000.(fl) 101400 

6000.00 __[ I(th340 

Appendix \'l I I. PIoCIiicI Ion COSt 0$ garlic/ti ectare 

A. Inj)iIt cosi 

ircatinent 	l.abor 	Ploughing f scat 	
Manure and lertilizers 	 Insecticide' 

(omhnation 	LOSt 
_L 

Lost 	COd 	
d1luLiI[ 

I. 	isrI 	MP 	pL'tIcidL 	
Sub I otaI 

S3P( i 	I 7000.00 I I 21)00Th) I' 100.00 	8400.00 	2080.0 	4464.00 560000 

S3P12  ________ 20500.00 	1 2000.00 38.1 00.00 i 8400.00 	2080.00 4464.00 5600.00 

	

SN 	_jj 3000 0(1 - 12000 00 I 28 500 00 S400 00 20S0 00 1-4464 00 5600 00 

	

SPI1 	I 21 500.00 	12000.00 	40500.00 	8400.00 	2080.00, 4464.00 5600.01) 

_'Th_ P'012'°° 	00Qj0 	A"iP° . 	noJ 	00J09 

	

S2Pt3 	20500A)0 12000.00 40500.00 8400.0(1 2080.00 4464.00 5600.00 

- 	Pt1 	20500.00_i 2000.00 44,440.0ThL8400.00 JJ°Q2P ±k1Q 5600.00 

S6Pt4 	2 1 500.00 	I 2000.00 	38 100.00 	8400.00 	2080.00 4464.00 5000.00 

[ 	4 22Q_J 2000.00j4Q2P.°fl $400M0  LA89.9 4464.00 5600.00 	 ____ 

20500M0 U000.00 4&440.00 8400.001 2080.00 4464.00 900M0 

	

SPt 	I 20500.00 	12000.00 40.50000 8400.00 2080.00 4464.00 5600.00 	 ______ 

	

S Pt 	21500.00 	12000.00 IT4,440.00 8400.00 2080.00 446-100 5000.00I 

Gail ic clove 	80/kg; ('owdung 	11. 600/ton. Urea (a Tk. 8kg, TSI i [k. 16 /kg. NI P (fl TI. I 6,kp:  I .abour cost 

6v 1k. 100/day 

S 1: IC) Cmx 10 ciii 

S,; I) cm x 20 cm 

S: 10 cm x 30cm 

Pt1 : I November, 2007 

Pt,: 15 November, 2017 

Pt: 30 Novei nber. 2007 )( )7 

IS December. 2007 



Apflendix IX. Contd. 

B. OveIiica(1 cost (Tk /ha) 

NI iscel laiicotts cost 

(1k .5% of the input cost Linbination 
Costollease of land (hr 6 

months 

L 16000 

16011 

S 16000 

SYLI 16000 

I_S2PhI 	16000 	I 

I 	
160(R) 

3!tj L- 16000  

L 2jti _____ 	
- 16000  

S l't 	 I 6000  

SPt2 	 10000 

	

16000 	 -  

	

Interest on running 	Sub total 1 owl cost of production 

	

capital (hr 6 months 	(Tk ) 	( ft./ha ) II uput cost (A )- 

(I'k. I 3(Xi of cost/year i 	(B) 	overhead cost (U )J 

12415 	- 33190 	 128690 	- 

12870 	 33820 	132820 

10405 	 30407 	110451 

- 	13312 - 	3443q
l  13239 	 3433 	136171  

13182 	34252 	 135652  

13694 	 3461 	 140301  

13000 	 34000 	(34000 

- 	12727 	 33622 1 	131522 

- 	13694 	 34961 	 140301  

13182 	 34252 	 135652 

13824 	- 35141 - 	141481 

4775 

4950 

4002 

5120 
5092 
507(1 
5267 
5000 

4895 

5267 

5070 

5117 

10 cmx JO cm Pt 1 : 1 November. 2007 

10 cm x 20 cm Pb: IS November, 2007 

S; 10 cm x 30 cm Pt: 30 November, 2007 

Pt1 : IS December. 2007 - 

LF 
- 

0 

SR . 


