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Chapter' J

I 'TROIHJCTJ() ,

Bush bean or french bean (Phaseolus \ ulgaris L.) is an important

vegetable crop belonging to the family Leguminosae and sub-family

Papiolionaceae. \\ hich was originated in the Central and South America

( \\ iader et al .. 1992). It is also know n as Kidney bean. Snap bean, Pinto bean,

Green beun, Raj bean. Navy bean. Pole bean, Wax bean. SIring bC~lI1and bonchi

(Duke. 1983; 'nlukhe et al . 1987: J indall, 1(88). In our country it is know 11 as

'Fura hi Seem' (Rashid. lC)C)J). In Bangladesh, bush bean is mainly used as

green vegetable. Its young pods and mature seeds arc II ed a cooked vegetable.

It i~ very rich in protein. Geographical and agro climatic conditions of

Bangladesh arc favourable for bush bean cultivation.

It i \\ idcly cultiv ated in the temperate and subtropical regions. and aloin

man) parts or the tropics (Purseglove, 1987). French beans are grow n

iniensiv ely in fiv e major continental areas: Eastern A. frica, ~onh and Central

America, South America. Eastern Asia and Western and South Eastern Europe.

It i more suitable as a \\ inter (rabi) crop in the northeastern parts of India

(A ICPJ P. 1987). According to the recent FAO statistics, bush bean including

other related species of the genu" Phascolus occupied 27.08 million hectares of

the \\ orld's cropped area, and the production of dry pods was about 18.94

million tons \\ ith an average yield of 699 kg hn-I (FAO. 2000). Brazil is the

largest bu h bean producing country in the \\ orld. In Bangladesh there is no

tati tics about the area and production of this crop. It is not new crop in our

count!"). It is cultivated in ) lhet, Cox's Bazar, Chittagong Ilill l'racts and some

other pans ofthe country in a rather limited scale.

Immature pods arc marketed fre h. frozen or canned. I he dry seeds also

provide hay, silage and green manures. After harvest. plant can be fed to cattle.

hccp and hor es. Its edible pods supply protein. carbohy dratc. fat. fibre.

thiamin. riboflavin, Cn and Fe (Shanmugav clu. 1989) and the ccd contains

significant amount of thiamin. niacin. folic acid (Rashid. Ic)93). Recently

cultivation of bush bean is gaining popularity in Bangladesh main') becau e of



its demand as a commodity for export. Hortcx foundation exported 23.86 tons

of \ egetnblc bush bean during July- December 200 I (Anon) rnous. 200 I).

Bu h bean how high) ield potential. but unlike other leguminous crops it

docs not nodulate with the native rhizobia (Ali and Ku hwaha, 1987).

1 hcrcfore, requirement of nitrogenous fertilizers lor the crop is of prime

importance. Nutrient requirement for different cultivars 1I ually is similar except

on poor oils (Adam . 1984). Bush bean cultiv arion require ample suppty of

nitrogen. Nitrogen is necessary for its vcgctativ c grow th and dcv eloprnent.

Fertilizer placement at H)-I ~ em depth ha promoted grow th and dev elopmcnt

of root and shoot or french bean (Chaib el a} .• 1(84). However. excessive or

under dose of nitrogen can affect the growth and yield, An optimum amount of

nitrogen is nece sar) to produce maximum yield of good quality french bean.

I he productiv it) of french bean at the fanners' field is vcry 10\\ (7-8 q ha'

I) due to lack or information about optimum owing time, poor fertility

management and exclusiv ely grow ing local cuhivar (Saini and Iegi, 1996).

1 emperature ranging from 19-27 °C is suitable for the grow th and dev eloprnent

of French bean. Abdullah and Fischbcck (1978) have stated that the pod set of

french bean was poor at da~1 night temperature of 30/25 a • On average,

duration of thc flowering in french bean wa doubled \\ hen the day or night

temperature \\ as increased from 151l2°( to 181lSoC (Apel, I(88) In

Bangladesh. french bean grow s successlu II) In \\ inter season due to optimum

temperature for their grow tho development and fruit setting,

Bu h bean or french bean is a short duration crop and thus. yield per day is

comparatively high, it can fit well in intercropping \\ ith other crops such as

w heat, maize. SUnnO\\ er and sugarcane (Frances et 0/., 1(86). Various

problem. however, hamper bush bean production in Bangladesh. Fertilizers

especially nitrogenou and phosphate are the most critical imput for increa ing

crop production and has been recognized as the central clement or agricultural

development (Mukhopadhyay et a/ .. 1(86).

In case of application of the various fertilizer dose, there were significant

differences in pod number plant ·1 in bush bean (Sa et a/ .• 1982). I he plant

height. number of branches, length of pod plum" and ccd y icld pOO·1 increase

with successive incrcase in the doses or nitrogen ns well as phosphorus (Tew ari

and Singh. 20(0). ( handra et 0/ .. (1987) staled that plant gro\\ th and) ield

2



incrca cd \\ ith mcrca 109 nitrogen and pho phorus fertilizer. Optimum

comblnatk n 01 nitrogen and molybdenum mil) bring about considerable

increase in the y icld of hush bean due to their complementary cf Icct .

litrogcn is the key clement for crop production. Organic mailer is the main

ource 01 nitrogen and Bangladc h oil arc deficit in organic matter content.

itrogcn content 01 Bangladesh soil is verj 10\\. itrogcn nutrition is a major

con idcration 101 increasing y ield and quality or hush bean. Nitrogen should be

applied in such a \\ a.) that minimum is leached or washed out and maximum its

utilization for gmin production. Bush bean cultivution requires ample supply of

nitrogen. Nitrogen is necessary for its vegetative grow th and development.

I lowcver, excessive or under dose of nitrogen can affect the growth and yield.

n optimum amount of nitrogen is necessary to produce maximum ) ield of

good quality bush bean.

Rush bean, like other legumes has ability to fix atmospheric nitrogen

through partnership \\ ith s.)mbiotic root nodule bacteria (Bacillus japonico) and

tim enrich the soil fertility (Mahabal, 1986). It fixes about 270 kg :-..:ha·1

annually compared to 58 to 157 kg Iha b) other pulse .

Macro and micrcnutricnts deficiency, especially Nand t-.10 deficiencies

are observ cd in most of the soils of Bangladesh causing the 10\' ) ield of crops.

This is "h~ the application of nutrients (N and Mo) in the soil is increasing

gradually, A detailed and systemic study is needed to find out the requirement

and effect of nitrogen and molv bdcnum for maximizing the yield of hush bean

in Bangladesh. The a irn of nitrogen and molybdenum application in bush bean

arc. therefore. to increase the crop grow th and dcv elopmeru, and at the same

time. to increase the) ield of the crops.

Moly bdenum ( 10) plays an important role in increa ing yield of

legumes. oilseed and pulses through their effect on the plant itself and on the

nitrogen fixing S) mbiotic proces . But deficiency of these nutrients i \ ery

much pronounced under multiple cropping S) stems due to exec s rernov al there

b) necessity their exogenous supply.
~1ol) bdcnum is an essential micronutrient. is known to participate in the

nitrate reduction S) stem of nitrogen metabolism in higher plants (Nicholas.

1961), I he reduction of oxidized form or nitrogen. nitrate to 111111110nia,is

biological redox potential system, 1he direct effect or mol) bdcnum deficiency

3



was on nitrogen metabolism through accumulation of nonprotein soluble

nitrogen in the ti sue without its utilization in the gro\\ th of the plant. The

cs entiality of 11101) bdenurn for the grov, th and development of planrs were thus

confirmed,

Mol) hdcnum (Mo) is responsible for formation of nodule tissue and

incrca c nitrogen fixation (1 ew i • 1980 and Sharma £'101, ) 988). However, the

requirement is so small that the seed of grain legumes can contain sufficient

mol) bdenum for the growth 01 one gcnerat ion or plant (Ilarris et 0/, 1<)65). It is

indispensable for man) plant specie especially ill root nodule legumes.

Becan c it is directly inv olved in the nitrogen fixating enzy me nitrogenase and

nitrogen reduced cnzy me nitrate reductase. Nitrogenase is a molybdenum (Mo)

containing enzyme, It catalyzes the fixation 01 nitrogen gas to ammonia. ,..hich

can be utilized h) the host plant. Without adequate quamlrlcs of' mol) bdenum

(Mo). nitrogen fixation cannot occur and also microbial activ ities are depressed.

I cgurnc and pulses can produce active nodule only when oils arc properly

supplied with mol) bdcnurn (Ahmed, 1982).

E\ idcncc rev cal that nitrogen and mol) bdenurn fertilizers pia) an

importnnt role for french bean production. As a part of nitrogenase enzyme. 10

is essential for atmospheric nitrogen fixation. In addition. Mo availability is

reduced in acidic soil. The ) icld of french bean 1113) be increased through

judicious combination of nitrogen and molybdenum application. Considering

the above facts the present piece of work \\US undertaken to stud) the effect of

, and Mo on growth and) kid of bush bean in acidic soil 01 Sher-e- Bangia

Agricultural Unh ersity Farm. 1 he major objectives of the experiment are:

4

i) to rudy the optimum lev el of nitrogen for maximizing the gro« th and

) ieJd of bush bean.
ii) to stud) the optimum level of molybdenum for maximizing the growth

and) ie ld of bu h bean.
iii) to stud) the effect of nitrogen in combination \\ ith mol) bdcnurn for

maximizing the growth and ~ield of bush bean,
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n average Incrcu e of 410
I) in N export to the seeds was obtained b) either Mo

or applied a a ide eire ing. In a imilar c pcriment

Vieira et al. (1998 a) showed that Mo application at 25 days after plant

emergence decreased nodule number plant • \\ hile nodule weight "as

unaffected at and wa increased. N fertilizer application at planting decreased

the number and the \\ eight of nodules at both ires. w hile N applied, as a side

dre ing did not affect nodule number or weight. I he main effect of Mo

fertilizer application \\8 an increase in the size of nodules. and it i suggested

that the effect of Mo on nodulation was the avoidance of nodule senescence.

therefore maintaining a longer period of effective N fixation.

ndradc et al, ( I<)98) reported the) ield of' PhC1W!OItH vulgaris as influenced

b) O. 20 or 40 kg N ha at SO\\ ing top dres ...ing \\ ith 0 or "'u kg , and foliar

application of 0 or 40 g Mo ha .Seed yield "as 775, 1259 and 1464 kg/ha \\ ith

0.20 and 40 kg basal Ih.1. 973 and 1358 kg \\ ithout and w ith top-dressed N, and

976 and 1355 kg \\ ithout and \\ ith Mo fertilizer, respectiv ely.

Gualberto et al. (1995) conducted an experiment on common beans

cultivar arioca-I \ 80Sh. to verify the Rhizobium phaseoli inoculation effects

\\ ith the commercial products: utrirnins molibdenio (4% Mo); Nutrimins Co 10

(500 Mo and 1% 0) applied to leaves. of nitrogen fertilization on yield. some

characteristics of bean plants, including the nitrogen concentrations and leaves

chlorophy II content and the treatment" were: N at planting + inoculant: 1 at

planting I Mo; N at planting + CoMo: N at planting f- olvlo + inoculant; N at

planting 10 I inoculant: Mo alone: CoMo + inoculant: and N at planting + N

at side dressing (control). Significant effects were only observed on leaves

chlorophy II content: and it was verified that Mo being implcr and faster could be

used in sub titution for nitrogen fertilization.
\\ ang et (1/. (1995) showed that the application of 11101) bdcnum increased the

) ield of \\ heat b) 11,45% and 45° o. re pectiv ely at 10\\ level of N (.0 - 1 kg soil'

I) and high lev el of '(0.2 N kg soirl). The activ it) of nitrate reductase in \\ heat

\\ ith molybdenum treatment \\ as greater than that of control. I he) al 0 pointed

out that 11101) bdenum also increased the efficiency of nitrogen fertilizer

utilization.
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hapter3
TERIALS AND MEmOD

The e penment was conducted at the research field in Sher-e-Bangla

Aaricultural University, Dhaka-1207, during the period from December 2006 to

Febnaary 2007 to find out the effect of N and Mo application on the growth and

Yield of bush bean (Phaseo/us vulgaris L.)

3.1 perimeDtal Ite

The experimental field was located at 23°77 N latitude and 90°3' E

longitude with an elevation of 1.0 meter above sea level (Fig. 1).

3.2 on
The soil of the experimental field belongs to the Tejgoan soil series

of the Madhupur Tract (Agro ecological Zone AEZ-2S). The General Soil Type

of the experimental field is Deep Red Brown Terrace Soil. Topsoil is silty clay

loam in texture. Organic matter content is very low (1.34 %) and soil pH varies

from 5.S - 6. The land is above flood level and well drained. The initial

morphological, physical and chemical characteristics of soil are presented in

Tables t and 2.

3.3 Climate
The annual precipitation of the site was 2152 mm and potential

evapotranspiration was 1297 mm. The average maximum temperature was

30.340C and average minimum temperature was 21.21 OC. The average mean

temperature was 25.170C. Temperature during the cropping period was ranged

between t 2.20oC to 29.20C. The hum idity varied from 73.52 % to SI.2 5%.
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Table l. Morphological characteristics of e perimental field

Morphological Features Characteristics

Location Sher-e- Bangia Agril. Univer it) farm. Dhaka

AEZ No. and name
--. ~

AEZ-28. Modhupur Tract

General oil Type Deep Red Brown I crrace Soil

Soil 'cries Tejgaon

Topography fairly leveled

Depth of inundation Above flood level

Drainage condition Well drained

Landt)pc lIigh land

Table 2. Phy ieal and chemical properties of the experimental soil

Soil properties

A. Ph) sical properties

1. Particle size analysis of soil.

% and

00 Silt

% Cia)

2. oil texture

B. Chemical properties

I. Soil pH

2. Organic carbon (%)

3. Organic matter (%)

4. Total N (%)

5. C : N ratio

6. Available P (ppm)

7. Exchangeable K (mellOO g soil)

8. Available (ppm)

Value
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29.04

41.80

29.16

lay loam

- .8

0.78

1.34

0.08

9.75 : I

15.0

0.18

16.0



The day length w as reduced to 10.5 - I 1.0 hours only and there was a very

little rainfall trom the beginning of the experiment to harvesting. '1he monthly

average temperature. humidity. bright sunshine. solar radiation. precipitation

and potential evapotranspiration pattern of the site during the experimental work

are presented in Appendix -I.

3.4 Collection of seed
I'hc variety of bush bean used in the experiment was UARJ Jhar Sheem-I.

The seeds were collected from J lorticultural Research Center (I IRe). Joydebpur,

Gazipur.

3.5 Experimental treatment
I he experiment \\ as undertaken to study the effect of 5 levels of Nitrogen

and S lev els of Moly bdenum on the growth and) ield of bush bean.

I'he stud) comprised the following treatments:

A. Nitrogen lev el: 5

1 ). 0 : Control

2). 40: 40 kg N ha"

3).Nso : 80 kg N ha-I

4). 120: 120 kg 1\ ha-'

5). N 160: 160 kg N ha'

B. Molybdenum level: 3

I ). Moo: Control

2). Moo s : 0.5 kg Mo ha-I

3). MOl 0 : 1.0 kg Mo ha-I

There \\ ere 15 treatment combinations of nitrogen and mol) bdenum levels used

in the experiment as 1'0110\\ ings:

II: 0 Moo (Control)

T2: N40 Moo kg ha-'

T3 : Nsn Moo kg ha-'

14: Nl:?O ~to() kg ha-1

Ts: N160 Moo kg he I
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1 (, : No r-. lo ~kg ha 1

17: 4 !\100 s kg ha I

I : Nso Mo ~ kg ha I

19: 1201\1t ~kghal

I, : 1601\1005 kg ha"

1 II: 0 101 0 kg hn 1

112: 40 10, 0 kg ha-I

I 13: 80 1\ h.11 kg ha-I

'14: 120t\lolo kg ha-I

lis: NI60 MOl 0 kg ha-I

3.6 Design and layout of the experlment

111e experiment \\ Us laid out with randomized completely block de ign

(R flO) \\ ith three replications. 1he experimental plot was first div ided into

three block . Each block consisted of 15 units of plot . Different combination of

and Mo "ere 3 signed random I) to each block a per de ign of the experiment.

1otal number of plot 4 -

lndiv idual plot size = 2 III x 2.5 III (5 1112)

Plot to plot distance = O. - m

Ro\\ to row distance = 30 em

Block to block distance I m

3.7 Land preparation

I he lund was flrst opened on 30 November 2006. with the help ora power

tiller, later the land was prepared very well b) deep and cross ploughing \\ ith

the tractor fa 110\\ cd b~ harrow ing and alternate laddering up to a good tilth.

Weed • stubbles and crop residues \\ ere rcmov ed from the field. Field layout

\\US done on 2 December 2006 according to the de ign adopted. Finally,

indiv idual plot \\ ere prepared \\ ith spade on 3 December 2006. Drain - w ere

made around each plot and the excavated oil \\3 used for rai ing the plots to

about 5 em high fi·OIH the soil surface,
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3. 8 Collection of initial soil sample
Initial soil ample was collected before land preparation from 0 15 em oil

depth. I'he samples \\ ere drawn b) means or an auger from di t fcrcnt locations



covering the \, hole cxpci imental plot and mi cd thoroughly to make a composite

sample. ncr colic lion of the oil amples the plant ro01S. leave etc, were

picked lip and rcmov cd.

I hen the sample \\ a air dried and ieved through 3 l O-me h lcvc and stored
in a clean plastic container for ph) ical and chemical anal} si

~.9 Fertilizer application

Required amounts of nitrogen and mol) bdcnum fertilizers \\ ere applied as

per treatments and nil other fertilizers were applied in the \\ hole plots as basal

dose according to the Fertilizer Recommendation Guide lBARC, 19(7). Half of

nitrogen and whole of 11101) bdcnum and basal dose or phosphorus, potassium.

zinc and sulphur were applied during final land preparation in the form of urea.

ammonium mol) bdate, triple superphosphate (TSP), muriate of potash (MP).

zinc sulphate (Zn 04) and g) p um (CaSO". 2. 1120). respectively. 1 he

fertilizer were mixed thoroughly \\ ith the soil and rest nitrogen applied 30 days

after planting
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3.1 0 Sources of nutrients and their levels used in the experiment

-
1)0 eha"utricnt Source

Do e plot I

---:. -- .-
nrogcn U. 40. so, 120 40 g Urea
(') and 160 kg N 80 g ) 112)2

130 g

150 g
~ 1111.) bdcnuru n, .5 and I kg 0.46 s Ammonium
(Mo) 1\10 0.92 g molybdate

(N'14)6Mon~

21120----Pho phorus 60 kg P20~ '50 s " Sf>

(P) 3(112P04)2

Potas ium 60 ka K.,O 60 g MP- .
(K) K I

._
Sulphur 10 kg S 2.77 g Gypsum

(o. ) ( (a 0 ..2 IhO

Zinc 2 kgZn 27.8 rng

tZn) Zinc sulphate

(Zn SOJI. 1120)
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3.11 Sowing of seeds

1 \\0 ecd were sown in each hill at a depth 01 .0 em. I he seed "ere covered

w ith pulverized s( il ju I alter 0\\ ing and genii) pre" cd \\ iih hand .1 he sowing

wa done on 3 December, _006. The seeds were covered w ith 100 e oil. French

bean \\ as 0\\ n us border crops 10 reduced border effects.

3.12 Intercultural operations

3.12.1 Gap filling

During seed sow ing. Ie" seeds were ~OW n in the border of the plots.

Seedlings were transferred to fill lip the gap where seed failed H.' germinate.

Seedling of' about IS ern height were transplanted from border I'O\\S with roots

plunged - CI11 bclo« the soil in the hills in the evening and when watering "as

done to protect the codling from \\ ilting. All gaps were filled lip \\ ithin two

weeks after germination of seeds.

3.21.2 Thinning of seedling

After 15 days of sowing one health) plant hill' was kepi and remaining one

\\ as plucked.

3.12.3 Weeding
1 he experimental plOIS were kept weed free b) hand weeding. Weeding

were done three times as and \\ hen necessary and to break the crust. It also

helped in soi I moisture conserv ation.

3.12.4 I f'I'i~ation
Irrigat ion was done \\ henevcr necessary. I'hc young plants w ere irrigated b)

watering cane. Beside this, irrigation was given five times at an interval of 10

days depending on soil moisture content.

3.12.5 rea top dressing and earthing up
Earthing up was done four times at 10. 30, 40 and 50 day after sow ing.

Ihe rest of urea \\,1S applied in 30 days after planting of tile plant.
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3.12.6 Plant protection

a) Insect pests

At the curly stage of grow tho some plant. ,\ ere uuackcd b) insect pests

(Aphids) and at flowering and fruit setting stage attacked b) white fly.

Malathion 57 EC. Ripcord and "urn alpha ,..ere spray ed at the rate of 2m II litre

at an interval of lS days.

b) Diseases

Seedling!'> were attacked by damping off and root rot. and Dithane M-45 was

spray ed at the rate or 2m I L I at an interval of 15 do) s. Some plants were attacked

b) bean common mosaic virus (BCMV), \\ hich is an important disease of bush

bean bean. '1hcse plants were removed from the plots and destroy cd.

3.13 Harvesting

Immature green pods ,\ ere han estcd at tender stage. suitable for lise as

vegetable through hand picking and weighed to estimate the) ield of fresh pod.

At han est. pods were nearly full-size. \\ ith the seeds still small (about one

quarter de, doped) \\ ith firm fresh ( \\ iader et 0/ .• 1992). First han est was done

at 60 day s after sow ing. Again the pods were harvested at mature stage w hen

the plant and pods become} ellow and full) dry.

3 .14 Post-harvest operation

The sample plants were harvested separately for according yield and) ield

components. T he harvested crop was cleaned. dried . shelled and finally dried

plot by plot separately to collect necessary data on various aspects.

3.15 Collection of data
Five plants were selected at random in such a way that the border effect

could be avoided. For this reason. the outer two lines and the outer plants of the

middle lines in each unit plot \\ ere avoided. Data "crt.' recorded periodically

from the sample plants at 15 davs interval. The details of data recording are

given below:
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) Plnnt charucters and grc)\\ th parameters

i) umber of branch plant I

ii) Plant p ipulation m02

iii) lotal dry \ eight of plant (g plant")

iv), rop grow th rate (CGR, g plant" day ')

v), Plant height (em)

U). Yield and ) icld components

i) Number of pod plant I

ii) Length of green pods (em)

iii) Number of seeds rod I

h) Diameter of pod (em)

v) Pod weight plot" (kg)

vi) Pod) icld (t ha-l)

\ ii) Weight of 1000 . ceds

viii) ...ecd weight plot" (kg)

ix) Seed w eight (I ha")

x) Yield (t hn-J)

C) Chemical analysis of soil sample

i) l itrogen

ii) Phosphorus

iii) Potassium

h) Sulphur

v) %Organ ic carbon

vi) oil pll

D) Chemical analysi of plant and seed sample

i) '% Total litrogen

ii) Available Phosphorus

iii) Exchangeable Potassium

iv) Available Sulphur

A brief on data recording is given below:
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3.15.1 Plant height

I he height of five randomly selected plants were measured from the base

of the plant to the tip of the talle t leaf. fhe height of plants \\ ere recorded in

em and the mean values of 5 plants lor each plot were determined. Inc plant

height was recorded ut "'0.45,60 and 90 dav after SO\\ ing (DAS).

3.] 5.2 Plant Population

ne quare meter wa random I) elected and counted total number of plant

01 this area.

3.15.3 Branches plant I

I he number of branchc 01 Ii\ c randomly selected plants was counted and

mean \\.1 calculated.

3.15.4 Total dry weight of plants

Total dry "eight of the pi am wa recorded at "'0, 45. 60 and 90 days after

sowing (DAS). Five random I) selected sampled plants from each plots and were

dried in the un. I hen the plants \\ ere kept in the paper bag and oven dried at a

temperature of 70 °c and weighted in gm b) an electric balance and the weights

\\ ere COJ1\ cried into gm/plant.

3.15.5 rop growth rate (CGR)

rop grow th rate is the increase in plants dries material per unit area of land

per unit time. 'I he crop gro\\ th rate (CGR) values \\ ere calculated follow ing the

formulae at 15 days intervals:

rop growth rate (COR) = -----------

1eaning the symbols u ed in the above formulae arc given below :

\\ I = total dry \\ eight at time 1.

\\'2 = total dry weight at time "2

time
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3.15.6 umbel' of pod plant"

I he number of pod plant" from five randomly elected sample plants of

each plot "ere counted, averaged and recorded at the lime of flnal harvest.

3.15.7 Length of green pod

I ength of nvc randomly selected pods were taken from each plants and

"ere men ured u:..ing centimeter calc and mean value was calculated and was

expressed ill centimeter (em).

3.1S.N Diameter of green pod

Diameter of green pods of fi\ e random I) elected pods from each plots

, ..ere mea urcd in em and the mean value was calculated.

3.15.9 Number of seeds pod"

umber of' seeds pod I was recorded from five randomly selected plants and

mean \ alue \\ as calculated, averaged and recorded.

3.15.10 Pod yield plot"

Green pods were harvested from each unit plot at different days and their

weight \\ as recorded. Harvesting \\ as done at di Ifcrcnt times and their total

weight \\[IS record cd in each unit plot and expressed in kilogram (kg).

3.15.11 Pod yield (t ha ')

Green pods were harvested at regular interval from each unit plot and their

weight was recorded. As harvesting was done at different interval and the total

pod weights \\ ere recorded in each unit plot and expressed in kilogram (kg).

The green pod yield plot' was finall) converted to yield hectare" and was

expre cd in toll (t).
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3.15.12 I UOO-seed wcight (g)

One thou and dried seed of fiv e randomly selected plants plot" \\ ere taken

and then \\ eighed and recorded.

3.15.13 Seed yield plot" (kg)

It \\ as measured b) folio" ing formula \\ eight of seeds PCI plot ~el;.d

\\ eight in indiv idunl plant x Total number of plant ill a unit plot.



3.15.14 eed yield (t ha I)

'eed ) ield of plot w a converted into) ield in ton hectare ',

3.15.15 traw yield (t ha I)

After separating the seeds from the plants and dry ing the harvested plants

In the sun. total weight of straw of each plot \HIS taken in kilograms and

converted into tons hectare I.

3.16 Collection and analysis of soil sample
oil am pies were collected at 0- 5 em oil depth after the harve ting of

crop from 11\ e locations of the experimental land. 'he c samples w ere mixed

togethers made a composite sample and analyzed for soil texture, soil pH.

organic matter. total nitrogen. available phosphorus, exchangeable potassium

and available sulphur.

3.16.1 Particle size analysis of soil
Particle size analysis of the soil was done by hydrometer method (Bouyoucos,

) 927) . Fhe textural class was determined using Mar hell's 'l riangular co-ordinate

as designated b) USDA (1951).

3.16.2 Soil pH
The glass electrode pi' meter was used to determine the pH of the soil

samples. The ratio of soil and \\ ater in the solution \\ a maintained 1: 2.5

(Jackson. 1973).

3.16.3 Organic carbon (%)

Walkley estimated soil organic carbon and Black's Wet oxidation

Method as outlined by Jackson () 973).

3.16.4 CI ratio
The C ratio was calculated from the percentage of organic carbon and total

N.

3.16.5 Organic matter (%)

oil organic matter content was calculated h) multiply ing the percent value

of organic carbon with the Van Bcrnrnelen factor. 1.724 as described b) Piper

(1942).

% organic matter % organic carbon x 1.724
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3.16.6 Total nitrogen (0/0)

10131 nitrogen in the oil amples were determined b) ~Jicro Kjeldhal method

(Page et al.• 1Q82) .1 he procedure was dige tion of oil ample b) cone. 112"'04•

30°0 l'h02 and cataly t mixture (K2S04: u '0.4.511.0 : Se 10:1:0.1) followed

b~ di tillation with 40°0 aOIi and b) titration of the distillate trapped in IllB(J]

\\ithO.01 II <,:(Olnck.196'\).

3.16.7 vailuble phosphorus (ppm)

\ \ ai lablc phosphorus \0\ as extracted from the soi I ,\ iih 0.5 M Nulle03

olution , pl I 8.5 (Olsen et al., 1954). Phosphorus in the extract \\ as measured

pectrophotomctrically alter development of blue colour (Black. 1(65).

3.16.H Exchangeable potassium (meq/l00 g soil)

I xchungcable potassium in the soil samples was extracted in the normal

ammonium acetate at pH 7.0 (Black. 1965) and was determined b) using a

flame photometer.

3.16.9 Available sulphur (ppm)

Available in oil was determined b) extracting the oil samples with 0.15%

CaCI2 solution (Page et al.. 1982). The. content in the extract \\ as determined

turbidimetrically and the intensity of turbid was measured b) spectrophotometer at

420 nm wavelength.

3.17 Plant and seed sample analysis

For chemical anal) sis plant and seed samples. randomly from

collected samples each plot at harvest were oven dried at 72°C for 72 hours. Then

dried plant sample were ground b) grinding machine. I he plant and seed samples

of different treatments \\ ere anal) led for 1,P.K and . For determination of"'" P.

K and S content in seed, the samples were lir t digested with acid and

determination of clements in the dige t were performed .l·or N. dige tion was done

w ith cone. 1h 04 and dige t was distilled over foil 0\\ ing the procedure outlined

under Soil Anal) sis section (3.16). 1he amount of the ...c elements in the digest \\ a

estimated following the procedure described under soil nalysis ection (3.16).

3.18 tatistical analysis
.1 he collected data were statistical I) analyzed 0) using the ANOVA

technique. I he test 01 significance of all parameter "as done. Ihe I east
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Significant Difference value \\US determined \ lrh appropriate level of

significance and the means were tabulated.

3.19 Econom ical analysis
Economical lImd) sis was done in order to lind out the most profitable

treatment combinations. alculation was done in detail according to the

procedure of \Iam et {II .• (Il)R9).

3.19.1 nalysis of total cost of production of french bean
10181 input cost, miscellaneous co t. all the non- material input cost, interest

on fixed capital ot land were considered for calculation of' the total cost of

production. lntcre t \\ as calculated at rate or 13% or six months and

mi ccllaneous cost \\ as considered as 5~"'o(If the total input COSl. 1 he value of one

hectare of land \\ a considered as I k. 35.500.

3.19.2 Gross income and return
Gross income \\ as calculated on the sale price of marketable green pod of

French bean. 1 he price or green pod in the market \\ as considered as 'I k.15000 It.

3.19. 3 et income
let income wa calculated b) deducting total production co t from the gross

income for each treatment combination.

3.19.4 Benefit cost ratio (BeR)
1 he economic indicator HCR "as calculated using follow ing formula for

each treatment combination.

Gross income
Benefit cost ratio (BeR) -

I oral cost of production
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haptcr 4

RES LTS AND DIS SSIO S

1 his chapter comprises of the presentation and discussion of the results obtained

due to npplication of different rate of nitrogen 0'1) and molybdenum ( to) and their

interaction effects on grow rh, yield, nuu lent content and nutrient uptake by bu h

bean (""a £'0111.\ \ ulgaris ) nt the research Held or Sher-e-Bangia Agricultural

Unh cr it). Dhaka. during the period from December 2006 (0 February 2007. The

result of the studies such a" plant height, total dry weight of plant. crop grow th

rate. nutrient content and uptake b) bush bean plant as well as ~ield attributes. pod

) ield, seed) ield and straw ) iclds and chemical characteristics of post han est soil

are discussed in thi chapter.

4.1 Plant height

-'.1.1 Effect of nitrogen

Plant height, one of the agronomic characteristic . \\ as found to be statistically

significant for nitrogen treatments used in the experiment. 1he results on the main

effect of nitrogen on the plant height or bush bean at 30. 45. 60, 75 and 90 days

after 50\\ ings hav c been pre cntcd in (Fig. 3 and app.2).The plant height ranged

from "'5.17 to 48.65 ern at 90 day s after SO" ings . Plant height increased \\ ith

increasing the application or '. The: maximum plant height (48.65 em) was

attained in the treatment NI60 which was statistically similar with that of treatment

of N 120 and the minimum plant height of bush bean plants (35. J 7 em) "as obtained

in control treatment. Gosal et (II. (2000) have abo obtained the similar results.
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-'.1.2 Effect of M()l~ hdcnum

Plant height varied significantly due to applicution of different levels of

molybdenum (rig. 4 and App. 3). The plant height ranged from "'7.63 to 35.] 7 em

at 90 days alter owings. I he highest plant height (37.63 cm) was obtained in



".1.3 Interaction effect of Nitrogen and Molybdenum

'I he treatment combinations of nitrogen and molybdenum had significant

effect on plant height in (Table 3.). 1 he plant height ranged from 35.17 to

49.90 ern at 90 days after sewings. I'he maximum plant height (49.90 em) at 90

days after sewings was obtained from the treatment combination of N1w MOl 0,

which was statistically similar with N120 Moos. 1 he lowest plant height (35.17

em) wus obtained from the control treatment,

treatments 0.5 kg Mo ha" \\ hich was statistically similar with that of 1.0 kg

Mo ha I, 1he lowest plant height (35.17cm) was obtained in the control treatment

(0 kg ~1(l ha I).

4.2 Total dry weight of plant (g plant")

".2.1 Effect of ~itrogen
Total dry \\ eight of plant varied significantly in different days after planting.

Total dry weight of plant was gradually increased day b) day and was the

highest at 90 D·\ (Fig. 5 and App, 4). The highest total dry weight of plant

(40.50 g plant") was recorded at 90 DA in 160 kg N ha", which was

statistically different with other treatment. The lowest total dry weight of

plant (18.46 g plant I) was recorded in control. im ilar result was obtained by

the Gosal et al, (2000).
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".2.2 Effect of Molybdenum
Total dry weight of plant was gradually increased day by day and was the

highest at 90 D·\S (Fig. 6 and App. 5). The highest total dry weight of plant

(27.04 g/plani") was recorded in 0.5 kg Mo ha". which \\ as statistically similar

with Maio and the lowest total dry weight of plant (18.46 g plant") was

recorded in control.
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Table. 3 omhincd effects of different levels of nitrogen and

molybdenum on plant height

Nitrogen Plant height (em)
f--- -

~ 90DAS-Molybdenum 30 DAS 45DAS 60DAS 75DA
(kg ha I)

Nol\loo 10.50m 23.67 I 26.50 I 31.50 j 35.17k

N.so-rY1oo 14.33j 27.10i 31.50i 33.50 i 37.00j
- --

Nsol\too I i.so: 28.20g 32.00h J5.40fg 17.93hi

N120~toO 20.50 d 31.90 d 35.60d
_,

41.50c 48.50b

N I{>Ot\ 10 20.60 c 32.60c 35.80c 41.55c 48.55b -

NoMoo .., 13.33k 25.50k 31.10j 34.50h 37.63ij

N40MoO·S 14.61h 26.00j 31.50i 35.50fg 38.10fgh

NsoMoo .., 14.67g 27.07i 30.20k 35.60f 38.20fgh

N120MoO·S 21.30 b '''3.00b 36.30b 42.50b 49.70a

NI60Mo. 21.50 a 33.50a 36.503 43.50a 49.90a
,_ -

No!\101o 13.15 I 25.20 k 31.00j 34.50h 37.20jk

N40MolO 15.87f 27.80h 32.60f 35.IOg 38.50c

N801\ 101 0 16.73c 28.871' 32.IOg 36.50c 39.40d

NI20l\tolO 20.55 C 31.90c 34.50c 38.61d 45.50c
1-,

NI60MoIO 21.26 b 32.95 b 36.23 b 42.45 b .t8.50b

LSD (1°0) 0.050 0.074 0.074 0.46 0,46

CV% 6.04 7.14 6.13 8.67 5.67~

In a column ligures hav ing similar leucr(s) do not differ significantly.
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4.2.3 hlh.'rndiun effect of itrogcu and Molvbdenum

Total dry "eight of bush bean \\3 significantly influenced b) the

interacti n of nitrogen and mol) bdcnum lev cis at at I D (1 able 8.). The

maximum total dry "eight ofbu h bean (50.86 g plant ') wa obtained from the

treatment combination 01 I ()ON hu·' and 0.5 kg Mo ha I at <)0 DAS. I he lowest

total elr) weight or bush bean (18.46 g plant") was obtained from the control

treatment at 90 DAS.

4.3 Crop grnwrh rate ( GR. g plant I day I)

4.3. t Effect of Nitrogen

A significant variation \\3S recorded in consideration of crop growth rate (COR)

in different nitrogen fertilizer application and the re lilt was pre ented in (Fig.7

and App. 6). rop grow th rate \\ as significantly influenced by nitrogen

fertilization at all DAS. rop growth rate "as gradually increa ed up to the

period 60 [)}\ , and then declined. Ihe maximum crop growth rate (0.80 g plant

I day I) at 46-60 D \~ \\3" obtained when the crop \\US fertilized with 160 N ha-

l, which \\ a statistically similar \\ ith N 120 treatment. l'he lowest plant grow th

rate (0.17 g plant -I day -I) at 90 DAS \'\3S obtained in the control condition.

Dhanjal et al. (2003) also observed the similar results in bush bean.

4.3.2 Effect of ~lolyhdenum

A significant variation was recorded in consideration of Cf()P growth rate (CGR)

\\ ith different lev ets or moly bdcnum fertilizer application and the result was

presented in (Fig.B and App.Z), Crop growth rate wa signiflcantly influenced

b) mol) bdenurn fertilization at all DA ". It was ob erved thnt COR incren cd

w ith the age of plant and attained peak \\ ithin the period of 46-60 D Sand

thereby declined at maturity of crop. 1he maximum crop grow th rate (0.43 g

plant Iclny I) at 46-60 OAS "HS obtained when the crop \\3S fertilized with 0.5

Mo h,,-I, which \'US statistically similar with 1\1010. I he lowest plant growth

rate (0.17 g plant I day I) at 90 DA ' "as obtained in the control condition.
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4.3.3 Iutcrucfion effect of Nitrogl'n nnd Iolybdeuum

Interaction effect between different lev els 01 nitrogen and mol) bdcnum

fertilizers hewed stati tically significant difference in re peer of crop ( 'OR)

(1 able 5). I he maximum crop growth rate (1.15 g plant I day I) at 46-60 DA

was obtained from the treatment combination or 160 N ha I and 0.5 kg Mo ha I.

I he 10\\ est number of crop grow th rate (D.17 g plant Ida) ') at 90 DAS \\ as

obtained [:10111 the control condition.

4.4 Plant population 01-2

4.4.1 Effect of Nitrogen

The number or plants per square meter of the experimental crop varied

significantly influenced b) the application of different nitrogen levels (Table 6).

The number of plant per quare meter ranged tram 20.54 to 26.55. I he

highest number of plant per square meter (26.55) was recorded from the

treatment of 120 kg N ha", \\ hich \\ as statistically similar \\ ith that of

160 kg N l1a-l. The lowest number of plant per square meter (20.54) was

obtained in the control treatment.

4.4.2 Effct't of lolybdenum

"he number of plant population per "quare meter also influenced significantly

\\ ith different mol) bdenum levels (Tablc Z). The number of plant per square

meter ranged (rom 20.54 to 24.55. The highest number or plant per square

meter (24.55) \\ as recorded from the treatment of 0.5kg Mo hu-I• \\hich

was statistically similar \\ ith that of 1 kg Mo hu-I
• I he lowe 1 number of

plant population per quare meter (20.54) was obtained in the control treatment.
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Table. 4 Combined effects of different levels of nitrogen and

molybdenum on total dry matter weight of bush bean

NitiOgenx Total dry matter weight of plant (g plant ;;1)

Molybdenum 30DAS 45DAS 60DAS 75DAS 90DAS
(kg ha")

NoMoo 4.06 m 7.66 n 12.46 m 15.86 m 18.46 n
- - -;--

N40 Moo 5.05j 12.69 h 20.08 h 25.10 h 29.10 I
f-

N so1\101) 6.31 i 13.48 g 22.10 g 27.76 g 3 J.90 h
f~ ,_ ----- ,_ - -

NuoMol') 7.62 d 17.70 e 28.10 e 35.18 e 30.10 g
-- - - -

Nl60Moo 8.00 c 18.10 d 30.10 c 36.08 d 40.50 f
.~

NoMoo·s 4.67 k 9.34 I 15.10 k 20.04 k 23.40 I
t-

NIIIMoo.s 6.68 h 12.19 i 18.59 i 23.28 j 27.04 k

NsoMoo.s 6.73 g I 1.22 k 24.18 f 30.48 r 35.86 g

NI20MoO·S 9.70 b 19.90 b 33.18 b 43.72 b 47.10 b
"-- 34.08 a 44.90 a 50.86 aN1,,)Moo.:; 9.87 a 20.18 a

NoMoI 0 4.451 8.47 m 14.071 18.071 21.00 m

N",oMolo 7.26 f 11.42 j J8.42j 23.66 i 27.70j_.
7.41 e 15.75 f 28.95 d 36.26 d 42.04 eNsoMolo

-
NI20MoiO 8.09 C 18.42 c 30.18 c 37,10 c 45.94 b

-

NI60MoiO 9.69 b 19.88 b 33.12 b 43.70 b 43.78 d

LSD (1%) 0.224 0.549 0.396 0.555 0.396

CV% 9.38 10.20 11.22 10.22 10.49

In a column figures having similar lerterts) do not differ significantly.
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Table. 5 Combined effects of different levels of nitrogen and

molybdenum on total dry matter weight of hush bean

E:; Crop iuwijj.'rate (g planf' day·l)

30-45DAS 46..60DAS 61·7SDAS 76-90 DAS

e-

N(lMQO 0.24 C 0.32 g 0.27 i 0.17 f

N40 Moo 0.35 de 0.40 f 0.33 gh 0.27 d

NlIoMoo 0.4ge 0..57c
'_

0.37 r 0.27 d

NJ::~oM()o 0.57 be 0.69 d O.40e 0.28 d

rN1t-nMol) 0.67 a 0.80 c OAI d 0.29 d

NoMoQ•s 0.31 de 0.38 g 0.33 gh 0.24 e
~
N40MoO.S 0.37 d 0.43 r 0.31 h 0.24 e

NsoMoo.s 0.30 de 0.86 e 0.42d 0.36 c

N120Moo·5 0.53 be 0.93 be O,4Se 0.39 b

NI60MoO·S 0.67 a 1.15 a 0.59 a 0.41 a

NoMoI 0 0.27 C 0.37 g 0.27 i 0.23 e
- f- - -

N.toMolo 0.30 de 0,47 r 0.35 g 0.27 d

NgoMolO 0.57 be 0.88 c 0.49 b 0.38 bc-

Nl20MoiO 0.58 b 0.98 b 0.59 a 0.42 a

NI60Mo, 0 0.58 b 0.98 b 0.49 b 0.37 c

hi~P(l%) 0.082 0.087 0.015 0.15

CV% 10.78 7.71 7.14 6.15

In a column figures having similar lenerts) do not diller significantly,
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4.4.3 Interaction effect of Nitrogen and Molybdenum

1 he combined effects 01 nitrogen and mol) bdenum levels on the Plant per

quare meter were highl) ignificant (J able 8). l'he number of plant per quare

meter ranged from 20.54 to 27.3 .... I'he highest number of plant per quare

meter (27.33) \\ a obtained from the treatment combination of 120 hao

' and

0.5 kg ~10 huo

, which was statistically similar with that ot treatment

combinmion 01 NI201\1oo and N'6oI\10,.Q I he IO\\CSI number of plant per quare

meter (20.54) \\ as obtained from the control treatment which was statistically

sim ilat \\ ith that of treatment combinat ion of 'loMo .

405 umber of branches plant"

4.5.1 Eftl'Ct of Nitrogen

l'he effect of ' on number of branches per plant "as influenced

significantly (I able 6). The number of branches plant" ranged from 10.83 to

17. -0 at 90 DAS .Thc highest number of branches plant" (17.50) was

recorded from the treatment of 120 kg N hao

'. which was significantly

different from other Ircatrncnts. I he 10\\ est number of branches plant"

(lO.83) \\ as found in the control treatment (0 kg N ha"). itrogen enhanced

\ egctativ c growth and de\ clopment of plant. \\ hich ultimately may have

incrca ed the number of branches plant", ingh and Verma (2002). Tewari and

Singh (2000) lind Nandan and Prasad (1998 ) also observed similar results in

bush bean.

4.5.2 Effect of lot} bdcnum

umber of branches plant" \ aricd ignificantly ,\ ith different lev el of

mol) bdenurn treatment (1 able7). TIle number of branches plant" ranged from

10.83 to 13 50. 1 he highest number of branches plant" (13.50) wa found from

the treatment orO.5 kg ~10 ha-I. Ihc lowest number or branches plant" (10.83

em) "as obtained in the control trctument (0 kg Mo Iw
O

').
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4.5.3 IDteraedon effect 01 Itrogen and Molybdenum

Number of branches plant" was significantly influenced by the interaction

effects of the nitrogen and molybdenum. The combined effect of nitrogen and

molybdenum levels on the number of branches ptant" was highly significant

(Table 8). The number of branches plant" ranged from 10.83 to 18.50. The

maximum number of branches plant" (18.50) was obtained from the treatment

combination of 120 ha-' and 0.5 kg Mo ha-'. The lowest number of branches

plant 1 (10.83) was obtained from the control treatment.

4. 6 umber of green pods plant"

4.6.1 EtTect of itrogeD

Nitrogen had highly significant effect on the number of green pods plant" (Table

6). The number of green pods plant" ranged from 13.53 to 23.40. The highest

number of green pods plant" (23.40) was recorded from the treatment of

120 kg N ha", which was significantly different from others, treatments.

The lowest number of green pods plant" (13.53) was found in the control

treatment (0 g hal. Application of 160 kg N ha-, did not result in any further

increase in number of pods per plant' compared with 120 kg N ha-'. Singh and

Verma (2002). Tewari and Singh. (2000) and Calvache et al. (1997) also

observed the similar results in bush bean.

4.6.2 Effect of MolybdeDum
The number of green pod plant" was significantly influenced by Mo levels

(fable 8). The number of green pods plant" ranged from 13.53 to 16.50. The

highest number of green pods plant" (16.50) was recorded from the

treatment of 0.5 Mo hal, which was statistically similar with Mo, o. The

lowest number of green pods plant" (13.53) was found in the control

treatment.
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4.6.3 Interaction effect of itrogcn and Mol) bdcnum

The interaction of nitrogen and mol) bdenum lev el shov vcd the ignificant

influence on the number of pod per plant" I (table I I). I he number of green

pods per plant" ranged from 13.53 to 24.50 .1 he highest numbers of green

pods per plant" (24.50) was recorded from the treatment combination of

120 fua-' and 0.5 kg Mo/ha-I. I he lowest number of green pod per plant"

(13.53 \\3 obtained from the control treatment.

4. 7 Length of green pod (em)

4.7.1 Effect of itrogen

I cngth of green pod showed significant influence by the application of different

nitrogen lev els ( I able 6). I he length of green pods ranged from 10.17 to 15.50

em. Ihe highest length of green pods (15.50 cm) was recorded from the

treatment of 120 kg ha-I. \\ hich was statistically similar \\ ith that of 160 kg N

hu·' and 80 kg I hn-I. I he lowest length of green pods (10.17 em) was found in

the control treatment (0 kg N ha"). imilnr results were abo reported b) I'ewari

and ingh (2000) and Sharma et al, (1996).

4.7.2 Effect of Molybdenum
1 ength of green pod was influenced statistically b) the application of different

mol) bdenum (1 able 7). I he length of green pods ranged from 10.17 to 12.88

COl. The highest length of green pods (12.88 ern) was recorded from the

treatment of 0.5 kg Mo ha-I, \\ hich was significantly different from other

treatment. The lowest length of green pods (10.17 em) "as found in the

control treatment (0 kg Mo ha").

4.7.3 Interaction effect of 'itrogen and 1\lol~ hdenum

Ihe interaction effect 01 different doses of nitrogen and mol) bdenum on green

pod length was significant (Table 8). I he length of green pods ranged from

10.17 to 16.00 ern. Ihe highest length of green pod (16.00 ern) \\US obtained

from the treatment combination of 120 N ha I and 0.5 kg ~10 ha", which was

statistically similar \\ ith NI20 100 and NI60MoO. The lowest length of green

pod (10.17 Col) was obtained from the control treatment.
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Plate I. A photograph show ing of the bush bean lis iug fertilized w ith 01\ 10

Plate 2. A photograph how ing of the bush bean hav ing fertilized with
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Table 7. Effect of different levels of molybdenum on the growth
and yield contributing characters of bush bean at 90 DAS

5.70a

16.50a IAla 5.83a

16.40a 1.38a

.14 .33

In a column figures having similar lettcr(s) do not differ significantly.

Table 7. ( Contd.)

Pod Pod 1000-seed Seed yield Seed yield Straw

yield yield weight Ploafl (t ha") yield

ploat" (t ha-I) (kg) (kg) (t ha")

(kg)

4.47 b 8.73 b 193 b 0.73 b 1.46 a 3.48 b

6.07 a 12.14 a 247 a 1.25 a 2.50 a 3.77 a

5.95 a 11.90 a 230 a 1.15 a 2.30 a 3.74 a

0.22 0.34 0.124 0.24 0.041

20.50

In a column figures having similar letter(s) do not differ significantly.
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Table 8. ( ontd.)

'~"t~ Pod Pod 1000 Seed Seed Straw.~yield yield seed yield yield yieldplot' (t ha") wt .(g) Plot I (tha")
(kg) (kg) (t ha")

NoMoo 4,47j 8.7301 193 f 0.73d 1.46e 2.90i
NwMoQ 6.87g 13.94j 220 -r .• f--

1.14 e 2.28 d 3.40fg
Nllo Moo 7.31 r 14.62i 236 cde 1.24c 2A8ed 3.45f
NI~o Moo C).OOc --IS.OOc 267 abc 1.55Ctb 3.10 b 3.80c
NI60 Moo - - --8.81d 17.66e 263 abed 1.35bc 2.70 c 3.85c

f- - -
No Moo s 6.07h 12.14k 230 de 1.18 c 2.35cd 3.77d
Nolo t-.10 0' 7.68eC 15.3611 237 cde 1.25 c 2.50cd 3.55e
N~o Moo, 7.75e 15.47g 237 cdc 1.30hc 2.60cd 3.60e
Nllo Moo .. 9.25a 18.50a 286 a 1.758 3.50a 4.158
NI60 Moo ~ 8.85d 17.70e 253 bcde IA5be 2.90bc 4.20a
No Molo 5.9Si 11.901 230 de l.lSe 2.30 d 3.74h

Nco Molo 8.76d )7.52f 243 bede 1.26 c 2.52cd 3.60e

Nao Molo 7.67cf 15.34h 231 cde 1.28be 2.55cd 3.70d

NllO MOl 0 9.12b 18.24b 278 a IA6bc 2.92be 3.95b
- I 4.00bNI60 MOl () 8.920 17.84d 276 ab IA8 2.95bc

LSD (1%) 0.37 0.074 31.15 0.269 0.350 0.092

In a column ligures having similar tenens) do not differ significantly.
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Plate 3. A photograph showing pod of the

bush bean having fertilized with NI20M(II) <

Plate. 5 A photograph showing eOO

of the bush bean having fertilized

with N 120MoO' 5

Plate 4. A photograph hewing pod of

the hush bean having fertilized with NoMo

Plate. 6 A photograph showing seed

of the bu h bean having terti lized

with NoMoo
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Combined application of different doses of nitrogen and mol) bdenum showed a

significant effect on the organic carbon content in soil after harvest (Table II).

The organic carbon content in the post harvest soil ranged from 0.53% to 0.63 %.

The higher organic carbon contents (0.63%) were recorded in the treatment

combination or N121:)Mooswhich was tatistically similar with NgoMoo. Nl60Moo.

NoMoos and NlhOMolo .and the minimum organic carbon content (0.53%) was

obtained in control.

A significant variation was observed on the organic carbon content after harvest

where the mol) hdcnum Yo as incorporated in soi I. 'I he organic carbon content in the

post han est soil ranged from 0.58% to 0.60% ( 1able 10). 'l he maximum organic

carbon content (0.60%) \\ as obtained in the treatment Moo s and the minimum

organic carbon content (0.56~o) \\ as obtained in control.

4.16.3 Total nitrogen

A statistically significant variation was observed in the total 1 content in the

post han est soi I. I he total I content of the post harvest soil \ aricd from 0.059% to

0.072% (1 able 9). The highest total N content (0.072%) was observed in NI60

treatment and the 10\\ est value of 0.059% in control.

~tatisticall) significant variation was not observed in total N content of the post

harvest soil Crable 10). The total N content of the post harvest soil ranged from

0.061 % to 0.068%. The highest total N content (0.068%) was observed in Moo s

treatment and the minimum value (0.061 %) was found in control.

The effect of combined applications of different doses of nitrogen and

mol) bdenurn resulted significant variations in nitrogen content in the post harvest

soil [1 able 11). The total N content in the post han est soil ranged from 0.055% to

0.075%. I he higher total N content of the post han est contents (0.075%) were

recorded in the treatment combination ofNlbOMo os which was statistically similar

with treatment combination of NI20Moo N40MoO s- N"oMoos NI20Mon Ii 1 soMolo.

NI20 MOl 0 and Nu;oMo I and the lowest value of 0.055% in control ( N ,\1101))
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".le,... Av;.\ilable phosphorus

I he effect 01 application of N at different levels showed no significant

differences in respect or P content in soil after harvest (Table 9). 1he P content in

post han est soils ranged from 14.3 ppm to 18.9 ppm. I he highest P content was

recorded in '160 treatment (18.9 ppm) and the 10\\ est P content ( 14.3 ppm) was

found in the control.

'tatbtically significant variation was not observed due to the application ofMo at

different doses on the content of avail P of the post han est soil Cl able 10).1he P

content in the post han est soil ranged from J 5.0 ppm to 18 0 ppm. I'he highest P

content (IS.Oppm) \\ as observed in Moo s and MOlo treatment and the minimum

value (15.0 ppm) was found in the COntrol.

1he effect of combined application of nitrogen and molybdenum showed no

significant differences in respect of P content in soil after han est (fable 1J). The

P content in the post harvest soil ranged from 12.0 ppm to 19.7 ppm. The highest

P content (19.7 ppm) was observed in looMoos treatment and the minimum

value (12.0 ppm) \\3S found in the control.

4.16.5 Exchangeable potassium

The effect of application orN showed no significant differences in respect ofK

content in soil after harvest (Table 9). The K content in post harvest soils ranged

from 0.12 mgq 100 s" to 0.14 mgq 100 g.. 1he highest K content was recorded

in NI60 treatment (0.14 mgq 100 g"l) and the 10\\CSI K content (0.12 mgq 100 g"l)

was found in the control.

Staiistlcally significant variation was not observed in K content of the post harvest

soil" ith the application or \ arious levels of Mo (Table 10). The K content of the

post han est soil ranged from 0.13 mgq 100 g-I to O.14 mgq 100 s''. The highest K

content (0.14 mgq 100 g-I) was observed in Moos treatment and the minimum

value (0.] 2 rngq 100 g I) was found in the control.
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Table 15. Effect of different levels of N on nutrient uptake by bush

bean plant

Nitrogen fertilizer Nutrient uptake by straw (kg ha-T)

(kg ha I)
_. --Nitrogen Phosphorous Potassium Sulphur

No 28.19 e 12.570 26.95 c 10.40 e

NIO 35.73 d 15.26 c 31.21 d 12.36 d

Nso
.~

37.98 c 14.48 d 32.15 c 13.26 b

NI~o
-53.84 a 19.11 a 37.17 a 17.88 a

i-I NI60 )2.18 b 16.07 b 35.71 b 12.50 c

LSD (1%) 0.46 0.22 0.28 0.05

In a column ligures having similar leucrts) 00 not differ significantly.

Table 16. Effect of different levels of N on nutrient uptake by bush

bean plant

Molybdenum Nutrient uptake b) straw (kg ha-I)

fertilizer Nitrogen Phosphorous Potassium Sulphur

(kg ha I)
f--

I~
31.83 c 10.14 c

MOl) 40.03 b 14.84 c

~.78a
f- 15.61 ai Moo 5 16.47 a 34 38 a

32.92 b 14.09 b
MOlo 39.94 b 15.18 b

LSD (1%) 0.35 0.17 0.23 0.04

In n column ligures hav ing sim ilar letter(s) do not di Iter significantly,
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('I return 01 net profit was calculated through excluding the production COSt

from gross income ( I able 24). It ,..as varied from I k. 16559/- to 168722/-. 1 he

highest net income was obtained trorn the treatment combination of 120 kg

ha I and 0.5 kg Mo ha 1. ) he result also revealed that the highest net return (lk.

168722/-) \\ as obtained (rom the highest pod y ield (18.50 t ha I). But the lowest

net return (11\.16559/-) w as obtained from the lowest .> ield of hush bean (8.73 t

ha") received from the control treatment. ~o it is clearly indicated that 120 kg N

h.f' and 0.5 kg Mo hu ' contributed to higher net return.

4.21.3 Net income

4.21A Benefit cost ratio (llCR)

I he benefit cost ratio was found to be the highest (2.85) in the treatment

combination of I:W kg 1 ha I and 0.5 kg Mo ha ' ( ) able 24) . Here the highest

net return (1 k.1(8722) showed the highest HCR (2.85). 1he lowest benefit cost

ratio (B "'R) was observed (1.18) from the control. From economic point of

vicv , the treatment combination of 120 kg N ha I and 0.5 kg Mo ha" \\ as found

to he the most suitable treatment combination for hush bean production.

It was observed that the application of' 120 kg N ha I and 0.5 kg Mo ha"

was more profitable than all other treatment combinations. However. the

CCOnl)11l1C anal) sis is based on crop ) icld as \..ell as factors such as cost of

inputs and marketable price of the harvested materials \\ hich may val) from

year to year, Therefore. the economic analysis for a crop grown in particular

year rna) not represent exactly .
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ppm. 0.11 to 0.15 mcq 100 gland 13.0 to 26.7 ppm. re pectivcty. I he highe t • P

• K and S content was recorded in 160 10o~treatment and the lowe t values were

obtained control rcspcctiv ely.

I he results of economic analysis showed that the highest net benefit of Fk,

168722.00 hu I \\3 obtained in Nl2oT\loo5 treatment and the lowest net benefit of

1k.16559.no hu I W,IS found in control.

The totnl cost of production. estimated tor different combinations of nitrogen and

mol) bdenum lev cl, indicate that treatment cornbinat ion N I60Mol 0 was more

cxpcnsiv c (1 k. o I -00).

i). lndiv idual effect of I and Mo on grow tho yield components and} ield of

bush bean \\ as found positix c and signi ficant. The yield increased with

increasing N rate upto 120 kg N ha' and Mo rate upto 0.5 kg Mo ha".

Ihe follow ing conclusion could be draw n from the results of the present

experiment:

ii). 1he combined effect of N and ~10 enhanced grow tho ) icld and yield

attrihutes of bush bean.

iii). I\pplicalion of N @ 120 kg ha-I and Mo a O.- kg ha I was the most

suitable combination to gi\e the highest yield of bush bean in Deep Red Brown

Terrace Soils under I ejgaon series of Bangladesh.

findings
different lev els of nitrogen and mol) bdenurn may be inv estigated

For ucccssful production of bush bean the effect of ccnfinnntion of the present

further at di ffercnt locations of Bangladc!:Ih.

94



Chapter 6
References



F and G Ftachbeek. 1978 Growth and ~ of five stocks of
Ie1dbeaa(P""-o"" ""',..,. L) IJQW under three temperature repnes
... the effect on Index o. collection of VIc/Q felNl L. Zeitscbrift fur

Ackmmd Planzenbau, 147(2): 81..91 •
.... lI4b1kra. and C. Baser. 1972. Effect of inoculation and nitrogen fertilizer on

nodulatio~ seed yield and quality of soybean. J. Agric.Sci., 78(2): 170-
182

M W. 1984. Beans-Cowpea Production constrains and national

proarams cowpea collaborative Research upport Program, Michigan
Univeasity. East lansing. Michipm. pp 23..28

1982. Crops response to applied molybdenum m Brahmaputra Flood
Plain SOUof Ban&ladesh. Bangladesh. J.SoIl I, 18: 36-t1

._JIIIC...,. .•r. 1987. Consolidated Report on Rabi Pulae . Directorate of Pulses

Research. Kanpur. pp. 62-67.
A1Im., M t T.M.T. Iqbal, M.S Amin and M.A Gaffar. 1989. Krishitattik Fasaler

U1padan 0 Unnayan (in Benpli). T. M. Jubair Bin Iqbal. Serajgonj. pp.

231-239.

aad B.I. Kushwaha. 1987. Cultivation of Rabi rsjmash in plains. Indian

fanning. 37 (2) .20-23.
M. and A. Tripathi 1988. Dry matter accumulation and yield of winter

ftench bean as influenced by genotype. nitrogen level and plant

population. Indian J Agric. Sci. S8 (4). 263-267.
AM... M I V C VleII'8, R.F ovais and G A A Araujo 1999. itrogen and

molybdenum fertiliZation of the common bean crop in the "Zona da Mata"
"&ion, Minas GeraiSJnstituto Nacional de Investipcao Agronomica,
Maputo, Mozambiqae. Rcvista-Brasileira-de-Ciencia-clo-Solo.23 (3): 643-

650.



2101 Seed



Bcng:...Oil, \ I ()9t I' ) t •. . -re l cxpcrunents w ith inoculut ion and nitrogen fcrt it ization

of kidnc) beans tPhaseolns vulgiu is I .). Swedish-Joumal-of-

griculturnl-Rc carch. 21 (2): 63-66.

Berger, P C V" (\ .• . terra, J • • raujo and I.A Ca ini, 1995. Pcllcting of

bean (Pha eO/II vulgari I.) seeds \\ ith calcium carbonate. Rhizobium

and mol) bdenum. Rev ista- ercs.42 (243):562-574.

Bhatnugur, I.S., l\.1.K. Powal and G.e. agawati. 1992. Ff fCCI of nitrogen and

mixtul )101 french bean during \..inter. Indian J. Agril. Sci. 62 (I) : 280-

2R I.

Bhopal, and £3. Singh. 1987. Response of french bean to nitrogen and

phosphorus fertilization. Indian J. Agron .• 32(3) : 223-225.

Bildir ici, k • and N Yilmaz, 2005. I he effects 01 dil ferent nitrogen und

phosphorus doses and bacteria inoculation (RlllzohiliJU phaseoli) on the

) kid and ) icld component of field bean tPha eolus \ ulgari. I .). Journal-

of- gronorny. 4(3): 207-215.

Black. . . 196 -. t\ teihods of oil Anal) is. Pan I and II. Amer. oc. Agron.

Inc. Publisher. tadison, \\ isconsin. U A. pp. 545- 567.

BOll) oucos, G. J. 1927. 1 he hydrometer as a new method for the mechanical

anal) sis 01 soils. Soil Sci. 23: 343-353.

alv ache, i\. M .. K. Rcicheurdt, E. Malav oua and 0.0 .. Bacchi. 1997. Effect of

\\ ater stress and nitrogen efficiency in bean. Scicntia Agricola. 54(3):

232-240.

C d \ \ \ ....., Fonte and C. Vieira. 1978. Effect 01 source and rate ofar OsO.t .f •• J .1'<. " ~

fertilizer 'on bean (Phaseolus vulgaris 1 .) cultivation. Re ...ista ceres, 25

(138): 292-295.
Carranca, .I, ;\. Ferreira. L. Andrada. 1.1. Fernandes. 1. E. Ferreira and

1.A . Fragoso. 1993. Nitrogen fertillzarion of Phaseolus \ ulgaris for

freezing. ational Agronornj Re eareh tation. 1 'lAo Quinta do

1arques. 2780 Oeira. Portugal. Optilllizalion-of-plant-nutrition:-

refereed-paper -Irom-the- Eighth-l nlcrnational-CoIIOl·lll iurn-for-the-

( ptimization-of-Plant-NlIlrition.-31-AUgU t-8- cptcmher-1992.-1 i hon.-

Portugal. 429-43" .

97



a.tla .. • .. of ltId8ob1eI inoculation and ftitroptl."1".fWd ...... - of ..... bean. I.Plant utriticm, 23

~ 1M. of nitlogeo and irrigation

tIMiD .. ;f1Ild .. __ .. Of hid.... Indiln 1.Aaron· 41 (2):

IW2. Pol,.. of haIb been

~ ......... lIIitn»aan ....... 1ndian J.

M.1t. IOIJ1 8f1,__ or .... bean
1iIIiiItII1!. '1lII1l'lilI" to ,Idl dIDIIt,y .. aif,rop ,ppllcation.



of. .... 'F1. of WcwIcI ..... Importance
.... BtL). ... _ 0Ik. P.341

loA. Daa. 8 .,.,.. and J Vayu.l9t7. ReepoIIIe of

-8enc"'ahr.h boab to inipdon aDd nitropn ferdlizadon. Ann. Plant Physiol.,
1 (2): 223-225.

D K••H. Singb, R.M. ingb, B. bahJ and J.N. Rai. 1994. Response of

t.cb bean (P"'_oiu VIIlgarla) to population densities and nitrogen

IeYeJs under mid-upland situation in north-east alluvial plains of Bihar.

indian J. Agro 39(4): S81-S83.

o. 1913. Micro-nutrients. FAO fertilizer and plant nutrition Bulletin 7. Food
IIlCI Agricultural Organization. Rome.

'AO. 2000 Production Year Book. Food and Apiculture Organization of the

United ations Rome, Italy. 54: p.108.

~ B.K.. and W. • Pawar 2002. Growth performance and yield of ftench
bean varieties as influenced by different fertilizer levels. Indian J. Agric.

Sci. 12 (1): 142 144.
I'IIacea, C. A.~ C. A. Flor and M. Prager. 1986. Fltotecnia Latinoamericana

(Cited fiom Adoms. M.W., D.P. Coyne, J. H.C.Davis, 1985)•

....... 1 ~E.• J. Nakagawa. LJ. Bulhoes. J.A. Amorelra and H. Grassi Flho. 1996.

Correlation between chlorophyll content and rate of nitrogen applied to

beans. Bragantia. SS(I): 171-175.

GIlfeadra. S. and T.P. Singh. 1998. Etreet of moisture repmes and fertility levels
on growth. yield and water use of &ench bean (PhDseoloIU vulgaries)

Indian J. Agron. 44 (2): 389-391.
CJIIeIeI. ., O. Sansh And RoP. ingb. 2000. Effect of rate and time of

application of nitrogen on growrth and productivity of ftench bean.

Lepme Res., 23(2)' 110-113.
Qualberto. R.. P. .R Olivema. and MM. Lana. 1995. Effects of Rhlzobrum,

molybdenum cobalt and nitrogen fertilization on common beans
(Pht:ueohu wlgarl& L.) UNIMAR Clenclu. 4 (1) 34-41.

99



Hurris, I1.B .. f\t.R. Parker and B.J. Johson. 1()GS. Influenced of mol) bdcnum

content of 0) bean ccd and other factor as ociutcd \\ ith seed source on

progeny re pon e to applied mol) bdenum. Agron. J. 57: 397 399.

Hazra, R., and .B. 1 ripathi. 1998. Effect of ccondry micronutrient on yield

and qualir, offorage . Iertilizer ew .43(12): 77 82.

Hcgdc, D. 1. and K. Sriniva . 1989. Effect of nitrogen .111(1 Irrigation on grow th,

) icld and" arer lise of french bean. Indian J. Agron. 34(2): 180-184.

Hegdc. D.r-..1.and K. Srinivas, 1990. Plant \...ater relations and nutrient uptake in

Prcnch bean. Irrigation Scl. II (1): 51-56.

Jackson. 1. L. 191"'. Soil Chemical Analysis, Prentice lIall. Inc. N. J., U.. A. p.

46.

Jesus Junior, W. ., F.X.R. Vale. R.R. Coelho. B. Hau, 1. Zambolim; and R.D.

Berger. 2004. I~Ifeet of foliar prays of molybdenum (Mo) and boron (B)

on vegetative growth and dry matter production of French bean

(Plw eolus vulgarl L.). Agrono.l. 96(3): 665-670

Katoch. K.K .. G.C. Aggarwas and r.c. Gar). 1983. I ffect of nitrogen. soil

compaction and moi ture stress on nodulation and ) ield of soyabcan. J.

Indian Soc. Soil Sci.• 31: 215-219.
Kikuti. 11., ~'1.J.B. Andrade. J.G. Carvalho. and A.R. Morais. 2005. Nitrogen and

phosphorus in the cultivated variety bean BRS MG Tali5ma (Phascolus

vulgaris L), J. Indian Soc. S0il <)CI .2 J: 115-119.
Koli. 13.D.. V.R. Akasheand and A.A Shaikh. 199b. Effect of ro\\ spacing, plant

dcnsir; and N level on the ~ield and quality of french bean. PKV Res. J.

20 (2) 174-175.
Kucc) , R. M.N. 1989. 1he influence of rate and lime of mineral N application on

) ield and N2 fixation b) field bean. anadian J. plant Sci. 69 (2): 427-436.

Ku hwaha, B.L. 1987. Re ponse of\\inter french bean at varying levels of

nitrogen and pho phorus in north India plains.lndian J. Pul cs Res. 4 (2):

217-218.
Kush\\oha, B.1. 19C)9. tudies on response 01 french bean to zinc, boron and

mol) bdcnulll application. Indian J. Pulse -Rcs. 12: (1) 44-48.

100



I al, 2004. Effect of nitrogen and phosphoru on ced y ield of pen (Puum WI/VII",

L.) and french bean (PI1Cl~enlIiS \lllgtm~ 1 .). Progreso l lorri, 36(1): 150.
151.

I ccla athi, G .. \\ .S., G.V. ubbaiah and R.N. Pillai. 1991. Effect of different

11.:\ el-. or nitrogen on the. kid ~)rgrcengrass iVign« radiate L. Wilczek) .

Andhra Agril. J., 38 (1): 93·94.

Lew b. D.H. 1980. Boron. liginificatiou and the origin of vascular plants in field

h) pothe is. ew Ph) rol. 84.209 229.

I i, Y., and .mpra . 1995. Ph) siological changes in Soybean treated \\ ith ozone and

molybccnum. Communications in ...oil Science and plant Analysis. 26: C)-

In, 1649 1658.

Lopez Martinez •. I· .. A. arbonell Barrachina: F. Burlo Carbonell. M. Arenas

Pozo, M. i\ lemany Garcia. and J. Mutaix Bene) to. 1996. Mol) bdcnum

uptake. distribution and accumulation in bean plants. Frcsenius

Em ironrncmal Bulletin.5 (1-2) 73-78.

Mahabal. R 1<)86. lIigh ) iclding varieties of crops. All Indian Co-ordinated

Baric) lmprov cmcnt Project, IAR I Regional Station Kamal. pp.64 1.

Manga, A.A. u.r. Chiezey, and Y. Yu lit: 1999. Effect of phosphorus.

mol) bdenum and staking on ) ield and ~ icld component of \\ inged bean

(PsopIIOCaI1}l1S tetragonolobus 1..) ~:ltional Ilorticultural Research

Institute. Bagauda LIb ration, P. M. B. 3390. Kano, igcria.

Mengel. K. and I:..A. Kirkby. 1982. Principles of Plant Nutrition. 3rd cd. Pub.

International Pota h Institute. Bern. \\ itzerland.

1ukhopadh) ay, D.. 1. Eunus and 1. 1. Haqua, 1986. Response of Major crop

to balanced fertilizer application. DAE and FAO publ. Field Document No.5. p.1

egi •. C. and J. hekhar. 1993. Response of French bean genoty pes to nitrogen.

Indian J. Agron. ,38(2) : 321-322.

Nichola. D. J.D. 1961. Minor mineral nutrients Ann. Rev. Plant .Physiol. 12: 63

90.

01' . I J' C J A her,' D.G. I dwards, R .. M. ~ ant os. and I.P. Oliveira. 2000.I\ en~a. . .. ..
Magnesium ulphate and the development ofthe common bean ultivated in

an Ultisol of ortheast Australia. cientia Agricola. -7 ( I) 153-1 -7_

101



Olsen, S.R.. ole . .V.• Watanabe. F. S. and 1 . A. Dean. 1954. Estimation of

t\\ ailable pho phc rus in soil b) extracion with sodium bicarbonate. U..

Dept. gran. Circ. p. 939.

Padilla. 1.. S.A. Redel), and R.S. Babu. 1989. Effect of foliar sprays of

11101) bdenum (Mo) and boron (A) on vegetative growth and dry matter

production 01 Irench bean (Phaseolus vulgaris L.). J. Rese. APAU.17 (I):

87-~9.

Page. A.L .• R. II. Miller, and D. R. Keene). 1982. Methods of oil Analysis.

Part 2. Arncr. oc. Agron. Madisin, USA. pp. 519- 622.

Parthiban, Sand .... I hamburaj, 1991. Influence of Rhizobium culture and

nitrogen fertilization in french bean. South Indian Hort. 39 (3): 137- 138.

Pessoa, A.C.S.. A.C. Ribeiro. J.M. Chagas and S.l.A. Cassini. 2000.

1\101)bdenum leaf concentration and nutrient accumulation b) common

beans "Ouro Negro" in response to leaf molybdenum application. Rev ista-

Brasilcira-dc-Cicncia-do-Solo. 24 ( I) :75-84.

Pires, A.A., G.A.A. Araujo. G.V. Miranda. P.G. Berger, A.C.B. I'erreira. P.O.

Zamplrolli, and U. I. Leite. 2004. Grain) ield. ) ield components and bean

SPAD index of common bean (PJW.H!O/tH vulgaris t.) in relation to time

and partitioning of mol) bdcnum foliar spray. Cicncia-c-Agrotl!cnologia.

2~(5): 1092-1098.
Prajapati, 1 P.. H. A .Patel. B.ll. Prajapati, and L.R. Patel. 2004. Studies on

nutrient uptake and ) leld of french bean (Phaseolus vulgar;" L) as

affected by weed control methods and nitrogen levels. Legume Res.

27(2): 99-102.
Prajapali. r-.1.P.• and L.R. Patel. 2001. 'tudies on physiological variations in

frcnchb~an (Phaseo/us vlIlglll'i.\ I.) as influenced h) weed control

methods and nitrogen levels under North Gujarat conditions. Gujarat

Agri Univ, Re . J. 26(2): 12-16

Purscglov e. J. \\. 1987. rropical Crops: Dlcoty ledons. Longman. c» York. p.

52.
Nnndan. R. and U.K. Prasad. I(}98. bffcct of nitrogen and Irrigation on

gro\\thand seed> icld of french bean (Phaseolous vulgarles}. Indian J.

Agron. 43(3): 550-554.

102



Rcicsh-Singh () N S· I I I> . . .• .1. mg 1 nne , .. SIngh. 200 I. Effect of nitrogen and sulphur

application on it uptake and grain) ield in french bean. Indian J. Pulses

Res. 14(2): 154-15-.

Ram-t iopal, ihan hyam- ingh and G.R. Singh. 2003. Effect of irrigation and

nitrogen Ie, cis with and \\ ithout FYM on the yield and water usc of

French bean (Phaseolus vulgaris 1 .). Farm Sci. J.12(2): 182-183.

Rnna, N.s .. Singh, Rand I.I>.S. Ahluwat. 1998. Dry matter production and

nutrient uptake in French bean (Phaseolus vulgaris} as affected by

nitrogen and pho phoru Application .Indian J. Agron. 43( I): 114-117.

Ra hid, 1.f\1. 1993. Sabji Biggan (in Bengali), lSI cd. Bangia Academy,

Bangladesh. p p. 387-390.

Rodrigues. J.R.~1. M.J.B. Andrade • .I.G.Carvalho, M. J. B.Andradc and J.G.

Can alho. 1906. Response of bean (Phmcoltl\' vulgaris L.) cultivars to

different rates of foliar applied mol) hdcnurn.Ciencia-c-Agrotecnologia.20

( 3 . 3"" .....3). _..)-..) .
Sa, M .u. D .. S Bjuzeni, . 1'.1orello and N.D. Deziderio. 1982. Effect of plant

dencity and phosphate fertilizer on bean production.Centro Nacional de

pc quisa ArrozFeijno.1 0 I-I03.

Saini. J.P and •.C. 'cgi. 1996. Effect of cultivation and dale of SO," ing on

gro\\ th and ) icld of french bean ( Phaseolus vulgaris L.). under dry

temperature condition. Indian J. Agron. 43( 1): 110- J 13.

Salukhe, D.K .. Desai, B.B. and .R. Bhat. 1987. Leguminolls Vegetables (Peas

and Beans). In Vegetabe and Flov..er Seed Production, Agricole

Publi hing Academy, Nc\\ Delhi. pp. 265-302.

Sarkar, R. K. and P. Banik. 1991. Response of green gram to nitrogen.

phosphoru and mol)bdenum.lndian J. Hill Perming 5(1): 75 -76.

~hanmugavclu. K.O. 1989. Production technology of vegetable crops. Oxford

and IBH Publishing Co. Pvt. 1 td .• Nc\\ Delhi. pp. 446-461.

Sharma. 11. 1., R.N P. Sing. II. Singh. and R.P.R. Sharma. 1996. Effect of rate

and timing of N application on the gro\\ th and) icld of \\ inter rajmash.

Indian J. pulses Res. 9~I): 25-30.

103



ingh, A., B. B. Singh and C.S. Petel. 1992. Response of \ cgeiuble pea (Pisum

\m;vlIlII) to Zincc, Boron and Molybdenum. Indian. J. Agron. 31 (3): 615

618.

harma, M .. , M .. Upadhyay and S.. Tomar, 198R. \\ mer u c efficiency of

OIllC rain fed crop on \ ertisol as influenced b) soil micronutrient and

traw mulching. J. India. oi. Sci. 33: 387-390.

ingh, A.K. and S.S. ingh. 2000. Effect of planting dare • nitrogen and

pho phorus level on ~ield contributing factor in french bean. legume

Rcsear h. 23{ I): 33-30.

Singh. D. ., R.( . Mchar and M. Singhans. 19QO. Response of french bean to

irrigation and nitrogen application. Haryana J. Agron. 6 ( I): 9·~-95.

Singh. D.P., . I . Rajput and .... K. Singh, 1996. Response of French bean (

Phaseolus vulgaris L.) 10 spacing and nitrogen levels . Indian J.

Agron ..41 (4) : 608-608.

ingh, K. .. R.D. Prasad and V.P .. lornar. 1981. Rc ponse of french bean to

different lev els of nitrogen and phosphorus. Indian J. Agron. 26( 1): to 1-

102.

Singh, N.B and I<.K. Verma. 2002. Nitrogen and phosphorus nutrition of french

bean (Phaseolus vulgaris L.) grown in eastern Uttar Pradesh under late-

sown condition. Indian J.Agro. 4 7( I): 89·93.

Soratro, R.P .. I.R.B Silva. .N. Chidi. M.E. Sa, and S. Btl/CHi. 2000. Effect of

sldcdrcssing nitrogen and mol) bdenurn foliar spray for the common bean

crop. "ultura Agronomica.9 (I): I 15-132.

Sriniv as, K. and L.B. ~aik. 1988. Response of \ egctable fren h bean ( Phaseolus

vulgaris 1 .) to nitrogen and phosphoru fertiliz.ation. Indian J. Agril. Sci.

58(9) : 707-708.

Sriniv a , K. and L.B. aik. 1990. Growth. ~ield and nitrogen uptake in vegetable

french bean (Phaseolu vulgaris L) an influenced b) nitrogen and

phosphonls fertilization. Haryana J. Hort. Sci. 19(1-2): 160-167.

Sushant. R.S. Dixit and G.R. ingh. 1999. Effect 01 irrigation. nitrogen and

phosphcHlJS on seed yield and water use of rajrnnsh (Phaseolus vulgaris).

Indian J. ~\gro. 44(2): 382-388 .

104



"""11'. J M ..G • W... and J P Mocollum. 1992 Producing Veplable
Clops. 4" ode Iatentate publishers. Inc. Danville. mlons. U ~ pp. 223-

249

TeIx8lra,I. R. M.J.B.AncInIde. J G Carvalho. A R Morais and J.B.D. Correa.

2000. Response of bean (Pht:ueollll vulgtIIV L. cv. Perola) crop to

different sowina densities and nitroaen levels. Ciencia-e-Agrotecnologia

14(2): 399-408.

Tewari. J .K. and S. . Singh. 2000. Effect of nitrogen and phosphorus on

growth and seed yield of French bean (phaJeo/ru vulgaru L. ). Vegetable.

Sci. 27(2): 172-175.

Tbakuria.R.K. and J.K. Choudhary. 1999. Effect of imption and nitrogen on

performance of rajmash (phaseolus wlgaris L.) under delayed sowing

situation. Crop Research Hisar. 18(2): 317-318.
Tindall. H.D. 1988. Vegetable in The Tropics. Mcmillan Education Ltd., 527 p.

U DA. (19S1). Soil urvey Manual by Soil Survey Stuff. Bureau of Plant

Industry, Soil and Agricultural Engineering. Hand book no. 18, 205. US Govt.

Printing Office, Washington D.C.

Verma. V. S, and K.K. Saxena 1995. Response of French bean (Phaseolus

vulgaris) to graded doses of nitrogen, phosphorus and potassium in silty-

loam soil of central Uttar Pradesh. Indian J. Agro. 40(1): 67-71.

Vieira.R.F. E.J.B.N .Cardoso, C. Vieira and .T.A. Cassini. 1998a. Foliar
application of molybdenum in common bean. 111. Effect on nodulation. J.

Plant Nutrition. 21 (10): 2153-2161.
Vieira. R.F, C. Vieira, EJ.B.N .Cardoso and P.R. Mosquim. 1998 b. Foliar

application of molybdenum in common bean. II.Nitrogenase and nitrate
reductase activities in a soil of low fertility. J. Plant Nutrition. 21 (10):

2141-215 I.
Vleira,S.M, P. Ronzelli-Junior, E. Oaros. H.. Koehler, and B.M.S. Prevedello.

2000. Nitrogen, molybdenum and inoculant for common beansCapes,

Brazil.Scientia-Agraria 1 (1-2): 63-66.

105



Vi 1m nkarma, B. C .S. Singh. Rnjesh and ingh. 2002. Response of french bean

(PhmC'olu\ \ ulgarls L.) varieties to nitrogen application. India. Res.

Crop (3): 529-532.
\\ ang .... un Hua, \\ el wen Xue, Tan Qi Ling and 'usong I in. 1995. tudy on the

mol) bdenum deficiency of \\ inter ,\ heat and motubdenum application to

the yellow- brown earths in Hubci soils and fertilizers (Beiiing).3: 24-28.

(I ield rop Ahst. 49 (12) : 1137. 1996.)

Wani. A.G. A.I>. 1 umbare and I\LB. Dhonde. 1998. Re pon c of raill)-scason

1 Tench beun (Phaseolus vulgaris) to irrigution regimes und nitrogen

Indian J. Agro, 43~4): 6<)4-699.

Zaman, A. K. 1.1\1.. t.S. Alarn, B. Ro) and A.II.Bcg. 1l)<)6.!-freel ofhoron and

mol) bdenum application on mungbcan. Banglade h .J.Agril. Res. 21 ( I):

118 124.

106



Appendix

ppcndix l. 1un.hl) 11\ cragc ma imum and minimum uir temper-ature durina
en em her 2UOb to February 20(7)

Prcclpitation
(mm)

Potenti II

Source: \\ cather Yard. Bangladesh tctrological Department, Dhaka
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ppcndix.2 Effect of nitrogen em plant height of bu h beau

Nitrogen Plant height (em)
(kg ha )

30 DAS 45 DAS 60DA 750AS 90 DAS

~ 10.50 c 23.67 e 26.50 d 31.50 d 35.17d ~
Nolo

--f0-

r--- ~ 14.33 b 27.IU d 31.50 c 11.50 c ,~ 37.00 c
N 80 14.50 b 2X.20 c 32.20h i3s.40 h-= 37.93 b

NI20 20.50 a 31.90 b 35.60 a .It 1.50a 48.50n
NI60 20.60 a 32.60a 35.80 a

--
i t 1.55n 48.65a

LSI) (1%) 0.502 0.590 0.601 0.19 0.78 I

In 3 column figures hn\ ing imilar lcucrts) do not diller siguiflcnutly.

ppendix.3 Effect of mol) bdenurn on plant height of bush hean

Molvbdcnum Plant height (em)
rQO DAS J(kg h3-1) ._

30 DAS 45 DAS 60 DAS r 75 DAS

Mo 0 10040 c 23.67 c 26.50 b IE·50b 35.17b .-
Moos 13.33 a 25.50 a 31.10a 34.50n 37.63a _

- 1-

t\1olo 1315 U 25.20 a 31.00 a 34.403 37.20a

•.:sO (1%) 0.59 0.42 0.34 0.72 10.76

In a column ligures hav ing similar ICHer( ) do not differ !)ignilicnntly.

Appendix .;t. Cffl'l" (If nitrogen on plant dr matter" eight of bush bean

Nitrogen L-
1-:;-otaldrv ,.,eight of planttg/plant) ,---

(kglha) 30 DAS 45DAS 60DAS 75 DAS 90 DA-S

No 4.06c 7.66c 12A6c 15.86c 18A6e

N40 "~05d l2.69d 20.08d 25.IOd 29.IOd- -31.90c
Nso 6.31c 13.48c 22.IOc 27.70c

35.IXh 39.IOb _
NI20 7.62b 17.70b.- 28.1 Ob._

36.083
NI60 8.00n 18.IOa 30.IOa 10.50a

LSD(l%) 0.042 0.092 0.092 0.0112 0.102
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~Jl(lcndi\;. 5 I ffcct of moly hdcnum 011 the total drv matter \\ ci~ht or hu h bean

90DAS
18.46b
27.048
2S.S0a
2.05

Appendix. (, Fffcc.'ts of nitrogl'n on crop gn)\\ til rate of hush hcun

O.24d -1o 35c
O.27b

O.49b
0.27b

0673

o 68a
OAI a 0.29a

0.023 1 0.029 I 0.025

LSD (1%) 0.031



AJlIlcndix.7 I ffect of moh bdcnum on crop C'I"{I\\ Ih rate of bu h heun. "

30--45 DAS
O.27b-

0.430 0.310 0.24a

o 40a 0.2()a 0.23a
0.023

0.039 0.029



0
25000 240

4"'50 rooo 25000 IUO() 1000 4180
4550 3000 25000 1000 1000 720
4550 3000 2s000 1000 1000 960
4550 3000 25000 1000 1000 0
4550 3000 25000 1000 1000 240
4550 3000 25000 1000 1000 480

4550 3000 25000 1000
3000 25000
3000 250(}()

3000 25000
3000 25000 1000 480

lloMo.o 3000 2-000 1000 1000 720

NI6oMoio 3000 25000 1000 1000 960

Appendix 8.(Contd.)

Appcndi
A. In

,._ -....... -{-, .",.r ....1
, .. :. '\ t-{~

1- -~-

,.",enl Mo TSP MP Gyps-urn Zinc Total

i~.: ~blnations cost (Tk.) cost (Tk) Cost cost (Tk) cost input cost
(Tk.) (Tk.) (Tk )

NoM 00 0 900 900 60 100 67460

N40 Moo 0 900 900 60 100 67700-

NsoMoo 0 900 900 60 100 61940

NI2OMoo 0 900 900 60 100 68180

NI60 Moo 0 900 900 60 WO 6M.420

NDMoo~ 250 900 900 <>0 100 67110
-- 900 ~ - 61()50·_

N40MoOS 250 900 60 100

NS(lMoo~ 250 900 900 60 100 68190

NI2oMoos 250 900 900 60 100 68430

N160Moo~ 250 900 900 60 100 68610

NoMolo
.-

500 900 900 60 100 67960

60 100 68200
N040Molo SOO 900 900

NsoMol Q
500 900 900 60 100 68440

~
900 900 60 100 68680

N12oMolo 500
900 oQ tOO 68920

NI60Moi 500 900
~~ -

Labor" age Tk 75.00 day
Urea I k. 6.00 kg
T P Tk 15.00 kg
MP Tk. 15.00 g
Mol} bdenurn TK 500 kg
G} psurn Tk 6.00 kg
Zinc 1k. 50 kg
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PllClldi H.(Cnnhl.)
U. 0, crhead l'ost ( I k.lha)

Treatment Co t for Mi cellaneous Interest on Sub total Total
cmblnatlons the land cost the running (Tk.) cost

(for 6 (SO 0 of the input capital for (Tk )
month) cost) 6 month

(12%)
NoMoI) 15000 3373 4048 22421 89881
N.o ~Ioo 15000 3385 4062 22447 90147
NsoMoo 15000 3397 4076 22473 90143
N120~loo 15000 3409 4091 22500 90680
N16<I Moo 15000 3421 4105 22526 90c)46

~. f--Not-.l0" s 15000 338h 3386 21772 89482
N40Moo~ 15000 3398 3398 21796 89746
N80Moo~ '- 15000 4091 - 22501 906913410
N12oMo"\ 15000 3422 4106 22528 90958
N160Moo~ 15000 3434 4120 22554 91224
NoMolo 15000 3398 4078 22477 90437
N40Mo1.Q_ 15000 3410 4092 22502 90702
NsoMolo 15000 3422 4106 22528 90968
NllOMolo - - 15000 3434 4121 22555 91235
N'60MoIO 15000 3416 4135 22581 91500,_
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