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ABSTRACT 

A field experiment was conducted at the experimental field of Sher-e-Bangla 

Agricultural University, Dhaka-1207 during the period of Kharif-1 season (March to 

May 2007) to study the effects of cowdung and NPK on growth and yield of summer 

mungbean (cv. BARI mung-6). Experimental treatment included three levels of 

cowdung (CD) viz. 0, 2.5, 5 t CD ha4  and four levels of NPK viz. 0, 10kg N + 8kg P 

± 8 kg K., 20kg N + 16 kg P + 16 kg K and 30kg N + 24kg P + 24kg K haT'. The 

experiment was laid out in a Randomized Complete Block Design (RCBD) factorial 

with three replications. The results showed that different levels of CD and NPK had 

significant effects on plant height and dry weight planf' at all sampling dates. The 

highest number of branches plant" (2.67), number of pods plani' (12.80), number of 

seeds pod4  (9.15), seed yield (1.29 t haT'), stover yield (2.81 t hi'), biological yield 

(4.09 t ha") and harvest index (32.36 %) was obtained from the application of 2.5 t 

CD ha". Application of 20 kg N, 16 kg P and 16 kg K ha" produced the highest 

number of branches plant" (3.00), number of pods plant" (14.45), number of seeds 

pod" (920), seed yield (153 t ha"), stover yield (2.89 t ha"), biological yield (4.42 

ha") and harvest index (34.62 %). The combination of 2.5 t CD ha" X 20kg N, 16 kg 

P and 16 kg K ha1  gave the highest number of branches plant" (3.33), number of 

pods plant" (14.63), number of seeds pod4  (9.21), seed yield (1.55 t ha"), stover yield 

(2.99 t ha'), biological yield (4.54 t ha") and harvest index (34.14 %). 
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CHAITER 1 

I N ROE) U Cl' ION 

Seed legumes occupy it unique position iii the world agriculture by virtue of 

their protein content and capacity br lixing atmospheric nitrogen. It is the part 

and parcel particularly in Asitui diet. In t3angladesh, pulses consutute (lie major 

source oC dietary protein especially for the poor people. For the domestic 

;iniinals of Ihumladesh. pulse crops are also the best source of' protein. In a 

developing country like Bangladesh, pulse can improve the over all nutritional 

vu I tie of' cereal based diet. 

I In Iörttinatel . there is all acute shortage of seed legume production in the 

country. l)ai ly per capita Colistimption ol pulses in Bangladesh is only 13.29 g 

(BUS. 2001), while the World llealth Organization suggested 45 g per capiL 

per day lhr a balanced diet (BAR!, 1998). Increase of pulse production is 

tii'geiiilv needed to meet the demand and to increase pulse consumption as well 

as Illiflinlize the scarcity ol' Ibdder: the production is to be increased even more 

Iii an three lo I (Is 13 13S. 1999). 

Munghean ( l'igiza rc,c/iala I - . Wilckzek ) is one of' the most important pulse 

crops of global economic iniportance. It belongs to the I'azni I)'  Legtuiiinosac, 

sub lbiiiilv Papiliotiaceac, It is originated in South liast Asia (India. Myaninar. 

and 	I'hai land) and widely grown in india, Pakistan. I3angladcsh. Mvanmar. 

[h;iil;iiul, Philippines. ('hina and Indonesia. It's whole or split seeds are used as 

I )al (Soup) in our eouiltrv. It has better taste flavor, digestibility and market 

price. ( )n the nutrient point ol' view niungbcan is perhaps the best of all other 

pulses crops It contails all most double amount of protein as compared to 

cereal. 'the whole seed of the COl) is rich in 51 U/0 carbohydrate. 26% protein, 

I 0', moisture. 3 % iiincrals and 3% vitamins (Khan, 1981 and Kaul, 1982). 

Resides bixing atmospheric nitrogen in the soils mungbean also plays all 

important role in agriculture. Its stein and leaves are used in preparing a 
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concentrate fied called "Ulitrslii' which is rich iii protein. [he husks of the 

seeds are also used as teed lot milk cow. Its roots break the plough pan of 

puddle rice field and go deep in search of water and nutrients. Some pulses Like 

cowpcii. black gram and niungbean is used as a green manuring crop. 

Muiighcaii ranks huh in acreage and production in Bangladesh. In spite 

ol many advantages of niunghean, the acreage and production have been 

(feel ni ug (13 BS. 2001 ). 1 his trend is mainly because the pulses in general can 

not compete with cereals under rice base cropping pattern. Lhus they are being 

pushed away Irom fertile lands to marginal Lands where nutritional limitations 

are severe. About 108 thousand acres of Land was under its cultivation and its 

production was 30 thousand metric tons (BBS. 2005). The average production 

ol munubean in Bangladesh is lower than that in India and some other 

countries of,  the world. This is due to the fuels that the farmers of l3angladesh 

generallygross mungbean b one ploughing and hardLy use ICrtilizer. As a 

result. poor nodu mt ion and pod setting is a general feature and rio !'erti I izers 

st rpp lied by Iirmcrs. 

Ni mmnubeait is highly responsive to fertilizers and manures. It has it marked 

response to nitrogen. phosphorus and potassium. Lhcse nutrients play a key 

role iii plait physiological preess. For legume especially mungbcan. nitroecri 

is immure uselirl because it is the main component of amino acids as s'el I its 

protein. Phosphorus deuiciency causes yield reduction by limiting plant growth 

Poehlman. 199 I ). It in Fluenees nutrient uptake by promoting root growth and 

nodirlation (Singh et aL, 1999). Phosphorus enhances the uptake of nitrogen 

content in the crop which increases protein content of niunghean (Soni and 

tiph. 1999). Phosphorus is an essential constituent of nucicoprotein. 

Plmsphulipids. many enzymes and other pLant substances. Potassium also 

enhances the physiological growth of the rimtingbean. Say sonic thing about the 

function of CD. So, there is in ample scope of increasing the yield of 

munghean per tin it area with improved management practices and by using 

proper integrated use oh' lCrtilizers and nianure (cowdung). Therefore. research 
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on nutrient requirements of niungbean should be undertaken on an urgent basis. 

Considering the above facts (lie prcscnt work was conducted to evaluate the 

inlluence of dilkrent Levels ol covdung and NPK on the growth and yield of 

munuhean with the following objectives- 

I. 	to lind out the optimum dose of cowdung for optimum growth and yield 

oI Ifl(IflQt)CZtJ). 

LO lirid out the 0Pt1111 U111  doses of NPK fertilizers for achieving higher 

productivity in munghcan. 

to study the effect of interaction between cowdung and NPK fertilizers 

Levels on thc yield of mungbean. 
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CIJAI'iER 2 

REVIEW OF LITERATURE 

Ntitricni requirements of cli Ilereni pulse crops depend on initial lerti I itv status 

ol' the soil as well as yield goals. A number of investigations have been done on 

the eflci of nitrogen and phosphorus on growth and yield of summer 

tiitiiigbean in cli tThreiit parts of the world especial ty in the South East Asia. En 

14;nmlacjcsh. research in this line is very limited. Available information 

pertinent to present study are reviewed and presented in this chapter. 

2.1 KiTed of NPI< on mungbean 

2.1.1 Effect of Nitrogen on anungbean 

Sultana (2006) observed that plant height of mungbean showed superiority at 

30 k(U) N ha 	Rd lowed by .30 kg N ha''. Nitrogen i'ertil izer signi iicantiv 

inliLlenced plant height at all growth stages of Mungbean. At 20, 35, 50. 65 

I )AS and harvest the maximum heights were observed in the plants treaied with 

30 kg  N ha''. 

(ihosh (2004) used different levels of nitrogen and indicated that number of 

liranehes plant"  of nitingbeari was gradually increased with increasing N level 

at 25 kg N ha'. 

Mastid (200$) observed I lie highest plant height of munghean with the 

application of 30 kg N lia while Cihosh (2004) at 25 kg N ha''. 

Quah uid Jaflir (1994)   noted that plant height of mungbean was significantly 

increased by the application ol nitrogen fertilizer with 50 kg lui' and also noted 

timl 1000 seed weight of niwigbean increased signi hcantly by the application 

of nitrogen at 50 kg ha' 

Rudreshappa and Halikatti (2002) studied the effect of nitrogen levels (0. 12.5 

and 25 kg ha' I)  on growth, yield and nutrient uptake of grccngram in paddy 

lillows. Application oh' 12.5 kg N ha'' was recorded to produce significantly 
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higher seed yield. Further increase in nitrogen dose (25 kg N hzi I)  did not 

sign i ficantly increase the yield 

Srinivas ef at (2002) examined the elkcts of N (0. 20, 40, and 60 kg ha I)  and 

P (0. 20. 50 and 75 kg ha4 ) along with seed inoculation with Rhizobiwn culture 

on I lie growth, yield and yield components of greengram. They observed that 

number ui pods plani'. pod length and seeds pod1  were increased with 

increasing rates or i' and with increasing rates of N up to 40 kg ha4  and also 

observed that 1000 seeds weight in greengram. 

lank c/ a/. (1992) found that niunghean flrtilized with 20 kg N haS' along with 

411 kg l.( ) lia' produced signi licantly higher nwuher or pods plant over the 

in, fertilized control. 

l'aU;tk ci al. (2001  ) evaluated the cfI'cct of N levels (0. 10, 20 or 30 kg htf') on 

gnn th and yield of greengram tinder rainlëcl conditions during the summer of 

999. A ppl icat ion uI 20 kg N ha4  yielded poor than that of 30 kg N ha 

Ni inn ci al. (2000) liit,nd urn the etThct of l'oliar spray with Bavistin 50 WI 

0.05 	j, Indol I M-45 M) WI (0.2 %) and urea (I .2 %) on the control of 

C c/ens/liEu leaf spot and it was reported that foliar application of urea showed 

no significant ciThet on Cercosporo leaf spot (CLS) but increased seed yield 

\landal and Sikder (1999)   laid out it green house pot experinieni where 

iiitiiighean ( Vigna icidicti(l) cv. BARI Mung-5 grown on saline soil and given 0. 

50. or 100 kg N ha and 0. 75 or 150 kg P ha'. Growth and yield increased 

sign i licantly with N application, while P significantly increased the setting of 

pods and seeds. Root growth was significantly improved by individual and 

combined application of fertilizer. 

Sarnia and Sarina (1999)   grew n'iungbean using Canner's practices as tising 

fertilizer ol'( It) Kg N 335 Kg 11 05 ha'). The highest yield (0.77 t) was given 

Nv I he fertilizer application. 



Mozunider (1998) studied live nitrogen levels (0, 20, 40. 60 & 80 kg N ha4 ) 

and I W() varieties of' summer mungbcan viz.. I3INA ulung 2 and IKanti and 

101111(1 that nitrogen excited negative effect on the harvest index. 

AbLI-H-I.i1ICCI'V1 at (199$) studied the efThct of loliar applicaiions of nutrients 

oil the growth and yield of ,  mungbean CV. Kowmy- I . Experiniental results 

revealed that application of urea increased the number of branches plant1. 

Provorov e/ a/. (1998) observed the effect of seed inoculation of munghean 

with strain CEAM1 901 of [3radyrhizobium and found that the seed yield was 

increased 1w 39.2 % and 1000-seed weight 16 % These results were equivalent 

to applying 120 kg ha'. Rest results were obtained with inoculations +60 kg N. 

In a field experinleni Satyanarayanamma ci at (1996) observedthat spraying 

of 2% urea at flowering and pod development stage produced the highest seed 

vi ci d (I .59 i ha I)  over the control. 

Kancria and Patel (1995) reported that the application of 20 kg N ha1  to 

inuiigbean signi ficantly increased the seed yield from 1.08 to 1.4 t haS' 

Sarkar and Batiik (I 99 1) revealed that application of 10 kg N ha to niungbean 

resulted in appreciable improvement iii yield attributes. 

( iopula ci at (1993) found out the response of munabeal) cultivars (Pusa 

l3aislntkhi. LGG 407, LGG 4 10 and MS 267) to a uniform dose of20 kg N haS '. 
it \\aS  concluded that plant height, net assimilation rate (NAR), crop growth 

nile ( ( ( R ). relative growth rate ( RUR) increased at 20 kg N ha 

( iopai) ci al. ( 1 993 ) observed that number of seeds pod ' significantly 

increased with increase in phosphorus level from 0-50 kg P205 ha1  herc 

unilrm (lose of2O kg N ha1was applied as a basal for all treatments. 

Tank et at ( 1992)   observed that mungbean fertilized with 40 kg N haS' 

produced the highest seed yield pluni' while the lowest was observed in 

control treatment (0 kg N ha I)  
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Sarkar and flanik (1991    ) observed that application or 10 kg N ha to mungbean 

resulted in appreciable improvement in number of pods plant- 'over no 

Ii iLrocn. 

I lamid ([99 1) evaluated the eliëcts of Joliar application Of nitrogen on 

niungbean cv. Muharik In hull) put and field trials he showed 10 kg N ha 

increased the number of pods plant- 
 
1 . 

Sarkar and Banik ( 1991 ) observed that stover yield or niungbean increased 

significantly due to the use of' N up to 10 kg ha'. On an average, the stover 

yield increased by 24 % due to the application of 10 kg N ha'' over no nitrogen. 

Suhartatik Cl 99 I ) also reported that NPK krti lizers signi licantly increased the 

plant height of mtinghcan. 

Aghenm ci at ( 1991 ) revealed that application of N significantly increased 

plant height, seed yield, dry weight, crop growth rate and nutrient uptake Of 

intiti UbC:Ln over control. 

I eeliv;ith i ci a/. ( 1991  ) reported that different levels of nitrogen showed 

siwi i IicanL di lThrenee in seed yiekl of niuiigbean up to a certain level 

Saniitillah ci al. (1987) observed that number of seeds pod" were the highest 

with IC) kg N ± 75kg  P105  -F  60 kg K 2() in summer mungbean. 

Mahmotid and Gad (1988) observed that nitrogen application increased the 

stover production up to a certain level under different row spacing of' 

n ut ighea ii. 

Swtlan;, and Verma ( I 987) reported that application of nitrogen. phosphorus 

and potassium l'crti I izers resulted in signi lieant increase in plant height and pod 

length ol mungbean. 

Suhartatik ( 199 1 ) noted that residue of lime with NPK fertilizers significantly 

increased the pod length of.  mungbean. 
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Patel and Parmar (1986)   observed that increasing N application to rainlèd 

/u/ via/ia/a ( cv. (iujrat- I ) from 0-45 kg ha' increased average seed yield 

from ().83 to 0.94 t h& and also increased protein content, plant height number 

ol branches plant'. pods plant" seeds pod'', pod length and 1000 seed weight. 

In trials, on elaycy soils during the summer season of 1979-80. Patel ci al. 

I 98-I ) studied the e Fleets ol' 0. 10. 20 and 30 kg N had along with up to 20 kg 

N ha'' signi licantly increased the number of pods plain' of niungbean. Further 

increase ii phosphorus rate was not economical. 

2.1.2 Effect of Phosphorus on mungbean 

Sarkar ci al. (2005) assessed the el'Ièct ol plain spacing and phosphorus on seed 

yield of' mungbean and observed that the highest number of branches plant' 

pods plant''. seed yield, stover yield and harvest index was found in the 30 cm 

It) efti SpaCi ii g with 40 kg l,Oç hil' 

Kumar ci a!, (2003) investigated the response of mungbean cultivars (Asha. 

Ml I 97-2. MEl $5-I11 and K 851) to different levels of P (0. 20. 40, and 60 kg 

P1( ) ha'' ). 'l'hev (bund that P at 20, 40. and 60 kg h&' increased the seeds pod' 

over ccli t ro I 

Kumar ci at (2003) conducted -in experiment to find out the response of 

munghean cultivars (Asha. MI I 97. MI-I 85- 111 and k $51) to different levels 

01 phosphorus (0. 20, 40. and 60 kg I'205 ha'') in Haryana. India. They found 

mt i he noumber of branches plani' increased with increasing rates of P. 

Khan e' at (2002) studied out the effect of phosphorus and Rizizobiu,n 

inoct, I unis on mungbeau. They observed that seed yield of niunghean increased 

with increasing phosphorus signi fleantly. 

K ian ci al. (2002) observed that the number of branches plant' increased with 

increasing rate ol' P2 0 in both I? hizoi,ium inoculated and uninoeulated 

iuuriglean. 

0 
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Sardar (2002) evaluated the eliect of phosphorus fertilizer on the growth and 

yield al Vigna mci/ala and reported that application of P at the rate of 40 kg N 

ha enhanced the harvest index. 

Singh ci at (200 I ) observed thai 30 kg P05  kg ha' soil gave the highest seed 

yield of*" rcen- ram 

Yatl:i and .lakhar (2001   ) reported that seed and stover yield of munghean 

increased with 60 kg P105  application haS'. 

Raw and Dexit (2000) sowed munabean cv. K- 851 on 20 or 30 March or 9 

April and to which given 0. 20. or 60 kg P lia'. They reported that seed yield of 

niunuhean increased with increasing phosphorus rate, which was best. 

Masthan ci at (1999) ibund that number of seeds pod' of surnmer mungbean 

cv. i.GC; 127 increased with increasing the amount of in soil residual 

lihospili rus rates. 

Mitt;, ci al. (1999) examined the rate of rock phosphate (50 kg P 20c ha1) to 

sLimmer inunubean grown in acid soils and reported that the P application 

it,ixinized [lie number of seeds pod' 

.Mitnt ci cii. (1999) reported that 1000 - seed weight of summer niungbean 

,niuhit he maxi iiized with application of rock phosphate (50 kg 13 20 ha'). 

M itra ci at (1999) reported that mungbean grown in acid soils gave (he 

niaximtun number ol'pods plani' with application of 50 kg P205  ha1. 

Singl) ci t (1999) grew niuugbean cv. NDM- I with 0-26.4 k g  P ha'. 'Iheir 

study revealed that number of seeds podi  increased with up to 26.4 kg P hia 

Sinh ci al. (1999) observed that seed yield of imingbean generally increased 

with up to 26.4 kg ha1. Raundal etaL (1999) reported that application 60 kg 

1120 ha4  to niungbean significantly increased the seed yield (18.23 q ha'). 
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Singli and Alilawat (199$) reported that application of phosphorus to 

munuhean cv. PS to increased the number of seeds pod'' when grown in a 

sands loam soil. lo' in organic carbon and N. medium in P and with a p1-I of 

7.8 and increased the harvst index up to the rate of 12.9 kg P ha1  

SinIi and Ahlawut Cl 998) stated that application of phosphorus to muoghean 

LV. I'S lb increased 1000 seeds weight with 12.9 kg P ha1  

Sluirina and Singh (1997) studied the efThcts of various levels of phosphorus 

krtihizcr (0. 25, 50 and 751g haS ') on the growth; yield attributes and yield of 

iii11111Lhean. They found that application of phosphorus at 50 kg ha1  enhanced 

the seed yield signiheantly. 

Ravan and Saharia (1996) reported that application of phosphorus to mnugbean 

kit,'iiu iaci i Ia I . . ) di (I not a l'IcL the number of pods p lani 

Saxelit ci at (1996) reported that seed yield was the highest with 60 kg P205  

ha 	in 1989 which increased with i up to 30 kg P205  ha" in 1989.   

Shukla and Dixit (1996) conducted a field experiment with mungbcan and 

reported that application of phosphorus signi Ileantly increased the number of 

seeds pod' when P was used up to the rate of40 kg 1120 haS' 

Shukla and Dixit (1996) studied the response of mungbean to Rhizohiiem the 

application inoculation at di IThreui levels of phosphorus. R/,izobiwn inoculation 

increased the plant height ol' inunghean. Their study showed that the plant 

height ol' munghcan increased with 40 kg 11205  ha'. 

lumar ci al. (1996) observed that harvest index of summer mungbean ( Vigna 

va/ut/u) was highest with Sc) kg P205  ha1. 

Kalita ci al. (I 995) reported that application of phosphorus sign i licantly 

increased the seed yield of munghean. Patel and Patch (1994) carried a field 

experi ntent during the summer season of 1 990- I 99 I al Navasari. Gujarat, 
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India. v1tingbean cv. K 851 was given 20 kg N hu' 1 40 kg P105 had 

(rccoitiineiltled rate) and this gave ike highest seed yield (1.74 1 Iia'). 

A held experinleilt was carried out by (iopala ci al. (1993) to [kid out the 

response ol nitinghcan to different levels of phosphorus (0. 25. 50. kg P205  

). Iheir studv showed that number of seeds pod' significantly increased 

ilk U IC I lerease (ii pliospliortis levels frOm 0 to 50 kg ha 1  

(lopula ci at (1993) observed that the seed yield of' mungbean increased 

signi licantly with increase in phosphorus levels from 0 to 50 kg P205  ha'. 

iliosiiiioriis application increased the seed yield by 18 and 51 .21N) at 25 and 50 

kg P'Ol ha 1  respectively over 110 phosphorus. Bayan and Saharia (1996) 

studied the ellect ol phosphorus on mungbean during the K/zailf season of 

1994.95. The result indicated that seed yield was not afiectecl by phosphorus 

application. 

Sltariiia CF cit (1993) observed that stover of mungbean cv. Pusa Baishakhi was 

increased with increase of phosphorus tip to or equivalent to 60 kg 1)205  ha 

lank ci at (1992) reported that mungbean icrtilized with 20 kg N ha' could be 

assigned to show significantly longer pod length over the higher (40 kg N had) 

and lower (unfertilized control) levels of N. They also observed that pod length 

significantly increased with the increase of phosphorus tip to the levels o140 kg 

Th( ) li;i 1  over control. 

Bali ('F cit (1991) carried out it field trial during the K/mn/season on silt)' clay 

loam soil and found that 1000 sceds weight of mungbean increased with 

phosphorus aliP11eition up to 60 kg P205  ha* 

)a1cl and I 'aid (1991 )     observed that plant height of mungbean showed 

superiority at 60 kg 1"205  ha 	[bllowed by 40 kg P105 ha'. The crop was 

gron on the soil, which was sandy iii texture, low iii total nitrogen (0.04%), 

higher in available phosphorus (77.33 kg haj and rich in available K (388.15 



kg ha1) with the pH 
 7.5. In that expedmetit plant height was found to be 

increased with increasing level ol phosphorus Iron) 0 to 60 kg P05 ha'. 

Sitrkar and I 4an il ( 199 I) observed that application of 10 kg N ha to munghean 

resulted in appreciable improvement in pod length over control. 

Sarkar and I3anik (199 I) reported that increasing levels of P 204 up to 60 kg ha t 

to itituighean resulted in correspondingly higher stover yield, which was 

attributed to synthesis a]' carbohydrates and protein. 

Redcjv Li 0/. (1990) observed that application of phosphorus increased 1000-

seed \\ eight  of m.ttigbean. In another experiment, Patel ci cii. (1988) observed 

that upplication o120 kg P20 ha'' to mungbcan increased 1000 seeds weight. 

Kal I Lu 1989)   conducted a held trial during 1986-88, applying 30 kg P 205  ha" 

to mtiugbean and noted that phosphorus application increased the number of 

seeds pod over the control. 

Saiiiiullah c/ of. (1987) observed that number of seeds pod1  were the highest 

ith the fcrti I izer combination 10 kg N + 75 kg P 205  + 60 kg 1<3° ha" in 

suinuier mungbcan 

- 7Sarduta and Verma (1987)   stated that application of nitrogen: phosphorus and 

potassium 1irtilizcrs resulted in signilicant increases in 1000 seeds weight of 

,nti,iubean. 

I 'ate! Cl at. 1984)   ]bund that application of' 40 kg 1130 ha'' with 20 kg N ha'' 

signilicantiv increased the 1000 seeds weight oftnungbean. 

2.1.3 Effect of potassium on tnungbean 

N ita ci at. (2002) carried out a field experiment in Nvest l3engal. India during 

die stniiincr of 1998-1999 to study the effect of K and S at 0, 20 and 40 kg ha1  

to mungbean applied singly or in combination. They reported that leaf area 
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index. plant height, nodules plani nodule dry weight, pods plant-'. seed yield, 

pfl)(eiI) yield. harvest index and net prodtiction value of niungbean increased 

\viI h increased with inereasillu rates of K and S. 

Sangakkara ci at (2001)    carried out a field experiment to determine the 

henc its ol potassium in overconhing water stress in niunghean. lhcy found that 

polassiLlin increased shoot and root growth and was considered as a signi [leant 

lactor in overcoming soil moisture stress in tropical cropping systems, 

iobindr and ihirumurugan (2000) carried out an experiment and observed 

that I •01),,(; KCI t I .01X) KNC), spray gave the highest value for plant height at 

harvest (48.6 ciii). leaf area index at 60 DAS (6.83). dry matter production at 

harvest (2783 kg ha1  ), number o I pods plant-' (20.6). pod ICngtl) (8. I 2cm). 

nuiiiber of seed pod (10.77). 100-seed weight (4.0 g ), seed yield (777 kg ha" 

ut m ungbean and hene IlL :cost ratio (2.53) 

l',asud ci vi. (2000) conducted a pot experiment to study the elThcts of 

pouissitiiii on yield, waler use efficiency aid K-uptake by summer mungbeun. 

fhe observed that total biomass production, seed yield, the water use 

efIlcie,ic• and potassium upiake signi Jicantly increased with 20 and 30 kg K as 

compared to other levels of potassium. 

Chuwdliurv and Mahamood (1999) laid out a field experiment to study the 

c fleet ol optimum levels of growth. yield and quality of munghcan and 

reputed that 50 kg K() gave the highest seed yield (832 kg ha1  ). 

Mit r:, and l3hattacharyva (1999)   carried out a lick) experiment and found that 

20:40:40 kg N. P and K ha gave the lowest disease intensity and highest plant 

heidn. leaf area index, number of po(Is plan(', seed yield and harvest index of 

niungbeazi. 

Abed-el-lateef' ci at (1998) carried out a field experiment with 0, 15.5. 31 kg 

I'()S and or 24 kg lK,O ftddan'' and observed that seed yield of niungbean was 

increased by the application of 'K and the lower rates ofP (I feddan =0.42 ha). 
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Sushi I e at (1997) conducted an experiment to study the effect of' sulphur, 

poutssiuiii supply (0. 25. 50. and I 00 mm) on seed protein of J'igna rod/am. 

111ev reporied that (he amount of globulin and albumin were increased with 

iilcreasi ng concentrations of' K. I iptophan in the entire protein fraction also 

increased with K levels. 

Asuliur v of (1996) conducted a field experiment to study the influence of' 

"ililiflis doses of potassium on yield arid quality of mungbcan. They reported 

that the number ol pods plant'. number of seeds pod', seed yield ha" and seed 

projQin comerns were influenced significantly by potassiuii application and the 

ugliest seed yield (1 .671 ha'5 was obtained with application of 75 K20 ha''. 

hattejee and Mondal (1996) carried out a field experiment on integrated 

lërti li/er management with or without application of potassium and organic 

matter or manure . They observed that maximum crop productivity was 

achieved using 150% of (he recommended doses of N. P and K in rice-potato-

Sesame, rice-potato-groundnut system and the available K status was improved 

in U - IS cm soil depth. 

Mishra and Ahmed (1994) conducted in experiment in which leaves were 

sliraved with stiperphospliate. potassium chloride or NPK (I 4:35: I 4) and 

reported that P and K at low concentration (0. 1 %) increased nodulation and 

root dry weight. Ihey also reported that plant dry weight and nodulation were 

increased significantly with tIre application up to 0.5% NPK. 

Singh ci al. (1993) conducted it field experiment to study the response of 

ereengrun to nitrogen, phc sphorus and potassi uni . 1 lIe)' reported that 

application N. I' and K improved plant productivity and enhanced the seed 

ieId of,  greeilgram significantly. They also reported that response in K1() was 

rec rded tip to 40 kg ha 

I )inauu ci at (1992) studied the effect olO. 12.5. 25, 37.5. 50 and 75 kg K0 ha' 

and reported that application of' potassium significantly increased the entire 
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yield attributing characters, seed yield and dry nuttier with each increasing 

levels ) ( p0t 155111111 ii) UI U Ii gh ean 

Sanuakkara (1990) carried out a Held experiment to study the cilcets ofo - 120 

kg K 0 ha' on growth. yield parameters and seed quality of mungbean and 

reported that K application increased plant growth rate, flowers plant', 

percentage pod set, seeds pod* 100 - seed weight and yield plant'. 

Mai Li ci al (198$) reported that 60 or 100 kg ha'' each of P 20 and 1K.20 

increased seed yield in J'igna radiow and lentil. 

Sardana and Verma (1987)   made a held trail in Delhi. India with combined 

application ol' aldicarb (for the control of various insect pests ) with nitrogen. 

pltosplxirtis and potassium fern hizers and reported that plant height. leaf surface 

area number and length of pods. I 000-seed weight and yield of greengram 

\erc signi Ileantly increased. 

2.2 Effect of cowdung on mungbcan 

flodrtzz/.an)aI) ef a/. (2004) evaluated tire the effect of ,  integrated use of 

eowdtiiiu and len II i?.ers on crop productivity in a wheat-mt,nghean-ricc 

eroppine pattern at Wheat Research Centre. Dinajpur. Bangladesh for 2-years 

997.98 and 1998-99). The treatments were 100% NPKSZn, 50% NPKSZri+5 

t CD/ha, 50% NPK 15 t CD/ha, 50% SZn+5 t CD/ha, 10 t CD/ha and control. 

Munghean was grown in between wheat and rice with a blanket dose of' 50 

kJh:i N on lv. The varieties kr wheat, rice and niungbcan were Kanchan. I3RRI 

dhan 32 and BAR! mung 5. respectively. The added fertilizers and manure 

siun i I'kant lv in litienced the seed yields oh' the crops. The highest yield in both 

wheat and rice was obttti ted with I 00% NPKSZn in both the years. The higher 

yield in I 00% N P1(5/n was attributed to better yield contributing characters of 

the crops conipared to those in other treatments. Fifty percent nutrients plus 
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cowdung or sole cowdung \%as not SLIthCicflt to produce satisfactory yield in 

either v heal or rice. 

A field experiment was conducted by I lisar and Flaryana (200 ) in India. 

during the khari F seasoiis of 1998 and 1999 to study the response of 

nu iongbcan ( V. radiata cv. MI! 96- 1)10 P application (at 0, 20 and 40 kg/ha) in 

relation to litrmvard iiiauure (FYM: 0 and 5 i/ha) and Zn (0 and 15 kg/ha) 

levels. Application of' FYM at 5 i/ha increased yield of moongbean by 9.6% 

compared to wit hout FY M . ZnSO4 at 15 kg/ha significantly increased 

moomibean yield during both the years over no 7.604. while application ol 20 

and -10 kg 1`2(1)5/ha produced 9.9 and I $.ó% more yield. respectively, over the 

cotitrol 

Sud;i-Nansal ci a/.. ( 1999)   observed that Coniposting of ilirni wastes (cattle 

manure mixed with different crop residues) with and without earthworms. The 

cflct oF various coniposts On growth and N and P uptake of mung bean (Vigna 

radiaut cv. K 851 ) was investigated in pot experiments. There was more total N 

ill worm inoculated compost than in compost without worms. Maximum dry 

matter production of mung bean, and N and P uptake, Were given by compost 

prepared from a 3:7 mixture of' cattle manure and rice straw inoculated with 

earthworms, although the benefit of worms in this compost was not statistically 

sigi ii leant. 

2.3 Combined effect of N, P and K fertilizers and cowdung on niungbean 

In a field experiment Satish 't aL. (2003) observed that sandy loam soil of' 

II iirvana, India to investigate the cfThct of Rhizobiwn sp. seed inoculation. 

H' Ni (farm ard manure) at 5 i/ha. vermieompo.st  at 2.5 and 5 t/ha. and 4 levels 

(1h lrilizers (control, no chemical Fertilizer; 75% recommended <lose of' 

lèrtilizcr. RDF; 100% RDF. N:)> at 20:40 kg/ha; and 125% RDF) on the 

perlorniance oh mungbean cv. Asha. Rh/rob/nm sp. inoculation significantly 

increased the seed yield. Increasing RDF levels up to 100% also increased seed 
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wield. Verll1iconipost at 5 I/ha produced 16.5 and 9.5% higher seed yield 

coiflrxiral to FY N'l at 5 I/ha and vermicompost at 2.5 t/ha, respectively, in 2002. 

I lowcvei'. 'Ihe organic amendment did not affect the seed/pod in 2001. and the 

I (iOU-seal weight in miii years. the interaction of,  the di tkrent treatments was 

signi iiczttii in 2002. Vermicompost application at both levels resulted in higher 

yield compared to FY M. Yield increased with increasing IL'rti I izer rate up to 

I 25% It 1)1'. when applied with FYM, but yield was higher under the treatment 

RI,) I 	yen iii co i upost ( both rates). 

i\ held trial was conducied by Dhingra c/ at (1998) in 1992 - 94 at Ludhiana, 

Punjab. India to exam inc the combined effects of NPK fertilizers on the 

productivity of mnungbean. 'I ]iey found that mungbean gave positive response 

to combined application of NPK fertilizers. 

Redd ci at. (199$) reported that application of eowdung (5 t ha'') along with 

recommended N: P und K fertilizers resulted iti significant high yield of 

li)Li1flibean. 

Singli and Ahlawat (199$) stated that application of phosphorus to mungbean 

cv. PS 60 increased the ntiii'ibcr of branches per plant up to 12.9 kg/ha vhen 

gflnvii in a Samk!\' loatii soil, low in organic carbon and N. and medium in P and 

K amid with a p11 oi7.8. 

Sharmiia and Singh (1997) noted that application of 50 kg P/ha to irnwghcan 

enhanced the number of branches per plant. Singh and Ahlawat (1 998) stated 

that application of' phosphorus to inttngbean cv. PS 60 increased the number of 

brunches per plant up to 12.9 kg/ha when grown in a sandy loam soil. low in 

organic carbon and N. and medium in P and K and with a p11 of' 7.8. 

I ;ttel et al. (1991)    eva Itittied the effects ol' Farmyard manure ( FYM ) and N1'K 

fertilizers on soil bulk density in rice-wheat-green gram sequences after 6 years 

OF cropping were studied at Navsani. India. Ten diiièrent treatments were 

evaluated. Nitrogen was applied through urea, phosphorus through single super 

phosphate and potash through niuniatc of,  potash. The crops differed 
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siun i licantly in their elket on bulk density and porosity. The maximum bulk 

density and rncnhrnllm porosity were observed after rice harvest. Nitrogen 

R,rtili,.er increased the bulk-  density (toni 1.41 to 1.44 a1cm and decreased 

[ rosit' Irom 46 to 45%. Addition of P and K in conjunction with N 

counteracted the adverse elThcts of' N on bulk density and porosity. The lowest 

bulk densit (I .36 g/em) and highest porosity (48%) was observed in the FYM 

treat mu Cl) Ls. 

An experiment was conducted by Sardana and Verma (1987) in New Delhi. 

India. in I 983-84. lucy stated that application of nitrogen. Phosphorus and 

0tilS5Etllfl ftrti lizers resulted in significant increases in plant height of 

I)) unghea I 

I )urimu. held [cia I. carried out by Sardana and Verma (1987) in New Delhi. 

India iii 1983-84, it was Ibund that application of nitrogen, phosphorus and 

I)OUISSiLlIll Iörtilizers resulted in significant increases in pod length in 

mui iebean. Suhartat 11< (1991)     notcd that residue of Iinie with NPK fertilizer 

siel1illeantly increased the pod length ofmungbcan. 

Sarniti I alt vi at. (1 987) reported that number of pods per plant was highest 

with the application of 10 kg N + 75 kg I2O5 + 60 kg K20 in summer 

inungbean. He also observed that NPK fertilizers significantly increased the 

1111111 	of pods per plant. 

Sardana and Verma (1987) carried out an experiment in Delhi. India. in 1983-

84 and stated Iliat application of N. P. K I'erti livers resulted in significant 

increases in 1000- seed weight of iuungbean. 

In a field experiment. Yein e/ aL. (1981) applied N. P and K fertilizers to 

muuiuibean which resulted in increased plant height. i-Ic also carried out 2-year 

Yield trials in Assam. India on munghean and reported that application of 

various levels of N. P. K lirti I izers signi ticantly increased the plant height. 
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(?IIAPTER 3 

MATERIALS AND METHODS 

A leld CXpCl-illlCll1 Was conducted at the experimental field of Sher-e-Bangla 

Aericti Ii ural (In iversity. Dhaka- 1207 during the period of' Khari fI  I season 

N'larch to Max' 2007) to studs' Ike cflècts of NPK andco•vdung on Qrowt}1 and 

vieltl ui intingbean (cv. BA N I inung-6 ). Thematerials used and methods 

lol Iued ill  the investftation are presented in this chapter. 

3.1 Description of the Experimental Site 

3.1.1 Site and soil 

The experimental area was situaLed at 23*4 V N latitude and 900 22' E longitudes 

at an altitude of 8.6 meter above sea level. The soil belonged to The 

Modliupur Iract'. AEZ-2$ (lAO. 1988) (Appendix 1). lopsoils were clay 

loam in texture and olive-gray with common line to medium distinct dark 

ci low ish brown niottles. Soil p11 ranged froni 5.5 - 5.6 and had organic carbon 

0.82%. The experimental area was urn having available irrigation and drainage 

iheiliLies situated above flood level. The physical and chemical properties of 

soil aic presented in Appendix II. 

- 	' ('Ii in a ft a ii d ss'ea I her 

Ike site is under sub Lropical ci imtue. It was characterized by high lemperature 

accompanied by moderately hi-11 rainlhi I (luring Khari F season (April-

Sep(ember) and low temperature in the Rabi ((etober-March ) season. The 

niax :nium. minimum and mean air temperature ( )C). rainfhl I (mm). relative 

lituiiiditv (%) and sunshine (hours) during (tic experimental period are gi veji in 

Appendix Ill. 
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3.2 Pl;tgi t F%'Iaterial 

VI 1III!bean variety BA RI mung-6 Was used as plant material in the study. The 

salient cllaracteristies ol' this variety are presented below: 

HARt mtuig-6 is a variety developed by the Bangladesh Agricultural Research 

Institute and was released in 2003 by the National Seed Board. Plant height of 

this variety ranges from 45-50 cm. Sceds are green shiny and bigger than BARL 

iiiuo- I - It is a kite winter eum summer mwigbean variety that matures 

between 80 - 90 days. All the pods are matured at a time. It is resistant to the 

( ('It Us/)HO leaI'spoi and tolerant to yellow mosaic virus. 

13 E x perini en Ia I treatments 

he experimental (reatments were consisted of the combination of following 

inorganic and organic (uI ii izers 

Organic fertilizer (Cowdung) - 

Co No cowdlirn2 (control) 

= 2.5 tOns cowdung ha' 

C 	5 tons cowd 1mg Iia 

Inorganic fertilizers (NPK) - 

l: 	No Ferti I izer (coni rol) 

- 10kg Ni ± 8kg P + 8kg K ha' 

1:2= 20 kg N 16 kg P + 16 kg K ha1  

F 3 3OkgN I 24kg11-- 24kgKha4  
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As such the experiment had the lollowing 12 treatments combination: 

3.4 Ex penmeulal Design and Layout 

Ihe experiment was laid alit in a randomized complete block design (RCUD! 

IicLion;il ) with three replications. The unit plot size was 4 iii x 2.5 m . Laying 

out ol' Lhe experiment was done on 25 March 2007 and in that day, the land was 

ready Ibr Sowing seeds. 

3.5 La IRI Prepa nil io ii 

Ike experin)eilutI land was opened on 1 March 2007 with a power (111cr and 

stibsequently ploughed t%iee with country plough !'ollowcd by ladderine. 

Sul'Iicient moisture was present in the field. The land preparation was 

completed on 25 March 2007 and was ready for lying out. 

3.6 Fertilizer Application 

The amount 01' N 'd; 0. 10, 20 and 30 kg N ha4  . P (Z 0, 8, 16 and 24 kg P ha" 

and K a U. 8. 16 and 24 kg ha1  were applied in the lbrrn of urea, triple supper 

phosphate and muriate ol' potash respectively as per treatment. Cowdung as an 

organic lirti lizer was applied (?1 0. 2.5 and 5 ton ha'1  as per the treatment 

reqltireincilts. Al I the l'erti I izers were applied at the final land preparation. 
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3.7 Sowing oF Seeds 

Seed sowing was tl()lle in fOWS on 28 March 2007 @ 25 kg ha* Row to row 

arid plant-to-plant (listziiiee were 30 ciii and tO cm, resectively. The sowing 

depth ol about 3 cm was maintained from the soil surface. 

3.8 in tereti I (ii ra I Operations 

Gap lillinu was (lone 10 days after planting wherever necessaty due to failure 

01 germ miition ol sonic seeds. Thinning was done at 20 days after planting to 

nlaintuin optimum plant dcnsilv. First weeding was done at the time of thinning 

and second weeding was done at 35 days after first weeding. One light 

ilTigal ion was given to all the plots afer lirst weeding. Insecticide Suinithion 

57 NC 'ct 2 ml litre' was sprayed at the time ci' pod for,iation to control pod 

boic r. 

3.9 (;il Observations 

Ulie crops were frequently nrnnitored to note any change in plant characters. 

I lie CR111 looked promising since the initial stage and it maintained a 

s;iL is lactory growth till harvest. 

3.10 Pta rvest iii g and Sa inpi i ng 

File crops were harvested at a lime (tile to synchronous maturity of pods. At 

itrst 50' of early matured pod was harvested by hand picking at 77 days after 

sowing. Finally 7 days after lirst harvesting all plants were harvested plot-wise 

by uprooting and were bundled separately, tagged and brought to the threshing 

Iloor uI the Agronomy Field Laboratory. All of the harvested pods were kept 

separately in properly tagged gunny bags. Five plants were randomly selected 

prs( ir t I liatu ii t from each p loi ('or data recording. 



3.11 Fhreshing 

lie crop bundles were sun dried !br two clays by placing then) on threshing 

floor. Seeds were separated from the plants by beating the bundles with 

bamboo slicks. 

3.12 Drying, Cleaning and Weighing 

Ike collected seeds were dried in sun to keep the moisture content at about 

12% level. Ike dried and cleaned seed and stover were weighted plot-wise. 

3.13 Recording of Data 

Following observations regardin2 growth, yield and yield contributing 

cliunicters were made. 

A. C rowlh parameters 

	

i. 	Plant height (cm 

	

ii. 	Dry flatter p1 ani' (g) 

	

iii. 	No. ol nodule plant 

	

iv. 	l)ry \\:e ighi ol' nochi Ic plant 

13. Yield flarameter 

No. of branches plan F 

No. ol' pods plani' 

No. ol'seeds pod" 

k . Pod length (cm) 

v. I 000-seed weight (g) 

vi. Seed yield (kg ha") 

Vi i. Stover yield (kg ha'' 

Biological yield (kg ha'' 

I larvest index (%) 
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3.14 Outline of Data Recording 

,\ brief outline on data recording is given below: 

A. C I'()%%' tlt l)aiauIletcrS 

i. MacU height: 'I 'he Plant height was measured from ground level to the tip of 

the plait. 

ii. Dry matter plant'': 1)1)' matter plant' I was measured Ironi 5 selected plants 

acid the aventtc total div matter 	was calculated. 

iii. Number of nodule pb nt'': Number of nodule plant' was counted from 5 

selected plants and (lie average total nodule number plant" was calculated. 

iv. l)ry weight of nodule plant": Dry weight of nodule plant'' was measured 

Ii'ocu 5 selected plants and (lie average total dry weight of nodule plant'' was 

calculated. 

U. V iclil paralnefers 

Number of branches plani': From each plot the number of branches plant" 

ol 5 rando,iily selected plants was counted and value are determined. 

Number of pods plant'': Number of pods plant" was counted in each 

selected 1)1 atit sample. 

Number of seeds pod'': Number ol' seeds pods' was counted from twenty 

selected pods of each selected plant sample. Then the average seed number 

1)0(1 \VilS calculated. 

i. Pod length: Length of' 5 randomly selected pods from each sample was 

measured with the help of scale and their average value was recorded. 

v. \Veiglit of I )O(J-seeds: One thousand seeds were counted from the sccds 

sample of' each plot separately, and then their weight was recorded taken in an 

electrical valance. 
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Seed yield: Seed yield was recorded plot-wise and was expressed in terms 

olvield liectared. Seed yield was adjusted to 12 % moisture content. 

Stover yield: Alier p0(1 separation, the plants were sun dried For several 

(la's to a constant weight. The stover yield was then recorded and expressed on 

per hectare basis. 

Biological yield: The sum of seed yield and stover yield were recorded 

and expressed on per hectare basis. 

1-larvest index: 1-larvest index was calculated using the following Formula 

(Gar(Ien el at, 1985). 

Grain yield 
I larvest index (%) -- 	----: 	 x tOO. 

lliological yield 

Where. 

Rioloizical yield = Seed yield -F Stover yield. 

t 
3.15 Analysis of Data 

Ilie collected data were compiled and analyzed statistically using the analysis 

ol variance (ANOVA) tectnlklue with the help of Computer Pacicage MSTAT-

and Duncan's Multiple Range Test (DMRT) (Gomez and Gomez. 1984) 

adi udLed mean di JThrences. 

ci 

ct 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Ihe present experiment was carried out in order to evaluate the effect of 

cowdung and lertilizer on growth and yield of summer Mungbcan. Data on 

di lThrent parameters as per experimental requirements were recorded and 

analyzed, the mean values ol' diflerent growth parameters have been presented 

in '[able 4.1. 4.2. 4.3 and Figures 4.1, 4.2. 4.3 and 4.4 respectively. Yield and 

icld components have been presented in Tables 4.4, 4.5. 4.6 and Figures 4.5. 

4.6. 4.7. 4.8 and 4.9 respectively. The results of the experiment have been 

presented and discussed in this chapter under the following headings and sub-

head iius. 
11 

4.1 C rowl Ii Pa i'a meter 

4. I. I Plant height 

Plain height was significantly influenced by cowdung at all growth stages of 

inunuhean (Jig. 4.1). At I 5, 30, 45 DAS and at harvest the maximum plant 

hei2hts (10.52. 31.25. 41.25 and 45.96 ciii) were observed in the plants treated 

with 2.5 ton cowclung ha'' and the minimum plant height was observed with 

eoiitrol 

NPK fertilizer rate had signilicant effect on plant height at all growth stages of 

mitnebean (Fig. 4.2). The tallest plants heights (11.14. 32.08. 41.61 and 46.17 

em) were obtained from the application of F 2  treatment at 15. 30, 45 DAS and at 

harvest respectively and the shortest plants height was observed at control at all 

s:iiiipl mu dates. Quah and Jathr (1994)   noted that plant height of' mungbcan 

was siuni licantiv increased with increased application of nitrogen. 

[he interaction e IThet of eovduug and NPK feI't'Lttzer were signi licant at all 

sainpinig dates. Table 4.3 shows that the highest plant heights (I I .99. 33.82. 

4395 and 4739 cn) were found Ji'oni application ofC1 F, treatment at IS. 30. 
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Fig. 4.1 Plant height of mnngbean at different days after sowing as 
influenced by different rates of cowdung 

C0  =0 t cowdung hi' (Control) 

C1  = 2.5 t cowdung hi' 

C2  = S t cowdung hi' 
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Fig. 4.2 Plant height of mungbean at different days after sowing as 
influenced by NPK 

Fo= 0 kg NPK ha (Control) 

Fi = I0kgN,8 kgPand8kgKhi' 

F2 '20kgN, 16kgPand IokgKhi' 

F3= 30 kgN, 24kg P and 24kg K hi' 
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4s I)AS and at harvesi respecticlv and the lowest from control treatment. 

Uodruiznmati et al. (2004) showed the efflxt of integrated use of cowdung and 

Iertiliters on CR)} productivity. the added Iirtilizers and manure significantly 

in litienced the seed yields of the crops. 

4.1.2 Dry matter plani' 

he e Ilect ol cowclung levels on dry matter plant was sigiii Ikant at all 

sampliim dates (Fig. 4.3). The highest dry matter matter plani' (0.70, 1.49. 

7.18 and 9.46 g) was lound in trealnient C1  and the lowest was found in 

control.  

NIIK lUrtilizer rate had signi licant influenced on dry matter planf' (tig. 4.4). 

The highest dry matter plant' (0.70. 1.72. 7.32 and 10.09 g) was lound in 

treatment F2  and the lowest was found in control at all growth studies. 

The interaction of cowdung and NIK had significant effect on thy matter 

plant'. Fable 4.3 shows that the highest dry matter plani' (0.89. 1.98. 8.99 and 

11.98 g) was obtained at 15. 30. 45 and at harvest, respectively from (lie 

interaction of C,F2 treatment and the lowest dry matter weight plani' (2.52g) 

'Vas ()L)L IjU cC! ill control treatment ien 

4.1.3 Number of nodules plant' 

I eeI of eowdung had significant influence on number of nodule plant (Fable 

Ille hi kthest number oF nodule p)anC (13.42) was obtained from the 

;ipplication of c(Avdung  5 t ha and the lowest (12.08) was found from no 

C0\ dung application. 

NPK 	Rrtihizer rate had Si2ni licant in (luence on number of,  nodule plani 

table 4.2). The highest number of nodule plant' (I 5. I I) were obtained from 

both F, and F3  treatment and the lowest number of nodule plani' (8.44) was 

observed With control treatment 
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Fig. 4.3 Dry mailer plant4  of mungbean at different days after sowing as 
influenced by cowdung 

C0  = 0 t cowdung hi' (Control) 

C, = 2.5 t cowdung ha' 

C2  = 5 t cowdung lilt  
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Fig. 4.4 Dry matter pIanft  of mungbean at different days after sowing as 
influenced by NPK 

F0  = 0 kg NPK hi' (Control) 

F, = lOkgN,SkgPand8kgKhi' 

F2 =20kgN, 16kgPand 16kgKhi' 

F3= 30 kgN, 24kg P and 24kg Khi' 
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the ilileract ion oC cowdung and NPK Rrtil izer had significant effect on 

number o I' nodule plaru'' . 'Fable •1.3 shows that the highest number of nodule 

plant '(I 5.00) was lound from the inteiIction of C,F3  treatment and the lowest 

number ol' nodule plant' l  (7.67) was Found from the control treatment. 

4.1.4 Dry weight of nodules plani' 

I .evel Or eow(1ung had no significant influence on dry weitht of nodule plant" 

table 4. 1). However. the highest dry weight of nodule 	(0.140 g) was 

obtanied From ttie application of C, and the lowest (0.133) was found from 

eonLnil treatinent. 

NPK I'ertilizcr rate had signilicani influenced on dry weight of nodule plant'' 

('Fable 4.2). The highest dry weight of nodule plant'' (0.157 g) was obtained F7  

and the lowest (0.0 I ) 2) with no NPK treatment. 

Ihe intet'aetion of cowdung and NPK krtilizer had significant efkct on dry 

eight ol' nodule plant''. Table 4.3 shows that the highest dry weight of' nodule 

plant (0167 g) was Jound from the interaction of C, 1 7  treatment and the 

lowest (0.103 g) was found from C0F0  treatment. 
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Table 4.1 Effect of cowdung on different growth attributes of summer mungbean 

In a column, figures having similar letter(s) or without letters do not ditlbr si2niticantly shere as figures having dissimilar lener(s) differ significantly at 5% 
level as per DMRI' 

NB. 

* 	Indicates significant at 5% level 

NS Indicates not significant 

Co  = 0 t cowdung ha" (Control) 

C1  = 2.5 t cowdung ha" 
C2  = 5 t cowdung ha" 
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'fable 4.2 Effecl of Nl'l< on different growth attributes of summer munghean 

Level of NPK 
No, of nodule 

plant 
Dry weight of nodule 

plant 

F0  8.44c -  0.120d 

F 1  11.56b 0.127c 

F, 15.11 	a 
J 	

0.146b 

E3 15.11a 0.157a 

Level of  
giflcance___ 

sx 033 0.001 - 
8.08 6.76 

In acolunm. figures having similar letter(s) or without letters do not differ significantly where as figures having dissimilar letter(s) differ significantly at 5% 

level as per DMRT. 

NB. 

* = Indicates significant at 5% level 

NS = Indicates not signitieant 

F0 = 0kg NPK ha (Control) 
11 = 10kg N. 8kg P and 8kg K haS' 
F2  = 20kg N. 16kg P and 16kg K h&' 
F3  = 30kg N. 24 kg P and 24 kg K haS ' 
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Table 4.3 Interact inn effect of cowd ii ug and N PLC on (Ii ulerent growth attributes of su muter mu ngl)ean 

Plant height (en') 	 l)u-y malter plant" I (g) 	 No. of 	
l)r 

Cowd U ng N 	 WCI 9)1 C of 
nodule 

rPK 	
l5(E)S) 30 (0) 	

At 	
15 (I) tS) 30(DAS) 4S(I) tS) L±tI'l1, 	jilatit ' 	

nodule 

COF0 	8.92 1 	29.04J 	38.82 k 	40.17 1 	0.49 d 	1.29 el 	5.33 e 	7.31j 	7.67 e 	0.133 d 

C0F1 	9.65 e 	29.701 	39.12j 	43.20e 	0.54 cd 	1.23 g 	6.73 bed 	8!13 It 	11.33 bc 	0.127e 

C6F: 	10.36ed 	31.30 b 	39.83 It 	45.18 bed 	0.59hcd 	1.51 C 	6.36 bed 1 	9.60b 	14.33 it 	0.143 c 

L 	C0F3 	9.97 de 	30.98d 	40.75 d 	44.98 bed 	0.55 ed 	1.35 Ii 	6.06de I 	9.lSc 	15.00a 	0.',53 b 

C3!0 	 9.1Sf 	29.95g -__39.58 i 	44.29de 	0.61 bed I 1.27 rg 	6.15 cd- 	9.08d 	tOOde 	0.103 g 

- 	C1F, - 	10.48c 	31.07c 	41.17 b 	46.O3hc 	0.68bc 	I.34de 	6.53 bed 	8.061 	ll.00bc 	0.1201 

C1!2  - - 	II.99a 	33.82a 	43.95a 	47.39a 	0.89a 	1.98a 	8.993 	11.98a 	15.00a 	0.140c - 

C1!3 	10.15c 	30.15e 	40.32 c 	46.12 b 	0.63 bed 	1.38 d 	7.30 be 	3.75 e 	14.67 it 	0.3673 

- C2F,1 	9.25 1 	29.84h 	39.95 g 	45.05 bed 0.59 bed 	1.62 b 	7.12 b 	8.61 g 	9.67 cd 	0.123 ci 

C2F, 	WiSed 	30.16e 	4 1. 10 be 	45.14 bed 	0.74ah 	1.37 d 	5.78 de 	9.64 b 	13.33 b 	0.133 d - 

C21.,2 	I l.07h 	31.12c 	41.04 c 	45.95 be 	0.62bcd 	1.67 b 	6.62 bed 	8.70cf 	16.00a 	0.153h - 

C21`3 	10.08 ed 	30.08 1 	40.19 1 	44.75 cd 	0.53 cd 	1.27 g 	6.51 bed 	8.67 1 	15.67 a 	0.1501) 

Levelof  
signilica flee  

si 	- 0.13 	0.01 - 0.025 	0.39 	0.05 	0.01 	0.28 	0.08 	0.58 	0.001_- 

CV(%) 	2.22 	0.13 	0.12 	.53 	15.20 	1.17 	7.57 	0.18 	8.04 	6.76 

In a column, igures liavitig similar letter(s) or without letters do not differ significantly ;there as figures having dissiniilar letter(s) dilkr signiFicantly at 5% level as 

per LTh1k1. 	
C0  0 t cowdtuig ha' (Control) 	 F 	0 kg N PLC ha" (ConLrol 

NB. 	 C, 2.5 teowdung ha" 	 F1  '- IC) kg N. 8 kg P and 8 kg K ha4  

= Itidicates siunilicant at 5% level 	 C2 = 5 tco'vdttng ha" 	 F2  = 20 kg K16 kg P and 16 kg K ha" 

NS = Indicates not signifleinl 	 F3 	0 kg N, 24 kg P and 24 kg K 	ha' 
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4.2 Yield Parameter 

4.2.1 NuinLier of branches plant' 

I eve! ol cowdung had signi licant influence on number of' branches plant' 

I able 4.4). The highest number of branches plant'' (2,67) was obtained from 

tIle application oh' C and lowest (2.06) was obtained from control treatment. 

NPK lerti I izer rate had signi licant influenced on number of branches plant' 

('I able 4.5). The highest number of branches plant" (3.00) was obtained from 

application o[ K winch was statistically similar with that of F3  and the lowest 

20110) were obtained from no NPK application. 

I he interaction OF cowdung and NPK iirtilizer had signi licant in Iluence on 

nu,nh,er of branches plant" ('l'able 4.5). The highest number of branches plant 

0.33) was obtained from application of C117'2  and (lie lowest (2.00) were 

obtained from control treatment which was statistically similar with that of 

and 	treatment. 

4.2.2 N ii tuber of pods iila nt'' 

Numnhe,' of pods plani' was significantly affected by the rate of cowdung (Fig. 

4.5). The highest number of pods 	(12.80) was obtained from the 

application of C, and the lowest (I I .37) was obtained from no eowdung 

application. 

Rate of NPK was significan(ly inlluenccd by the number of pods plant'' (Fig. 

4.6). '[he highest number ol' pods plant'' (14.45) was obtained fi'oni application 

of F1 and the lowest (11.28) was obtained from control treatment. 

The i licraction ol' cowdung and NPK I'erti liver had significant in Ilucnce on 

number of pods plant" (Table 4.6). The highest number of pods plant'' (14.63) 

's as obtained from application of C, F2  and the lowest (10.15) were obtained 

I!'olll control treatment 



= 0 t cowdung ha1  (Control) 

= 2.5 t cowdung ha' 

5 t cowdung ha1  

Co 	 ci 	C2 

Different leeIs of cowdung 

Fig. 4.5 Effect of different levels of cowdung on number of pods plant' 

F0" 0kg NPK hu'(ContioI) 

Fi  = 10kg N. 8kg Pand 8kg K ha1  

y, = 20kRN. I&kgPand I6kgKhi' 

N. 24 kg P and 24 kg K ha' 

FO 	 Fl 	 F2 

Different levels of NPK 

Fig. 4.6 Effect of different levels of NPK on number of pods plani' 
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4.2.3 Number of seeds pod-' 

Level of cowdung had significant influence on number seeds pod' (Table 4.4). 

However, the highest number of seeds pod" (9.15) was found from C1  and the 

lowest (8.70) from no cowdung application.. 

Number of seeds pod*'  was significantly afFected by the rate of NPK fertilizer 

(Table 4.5). However, the highest number of seeds pod' (9.20) was found with 

F2  and the lowest (8.56) from control treatment. Gopala etal. (1993) observed 

that number of seeds pod significantly increased with increase in phosphorus 

level. 

The interaction of cowdung and NPK fertilizer had significant influence on 

number of seed pod' (Table 4.6). However, the highest number of seeds pod*' 

(9.21) was obtained from C1 F2  and lowest (8.13) from control treatment. 

4.2.4 Pod length 

Level of cowdung had no significant influence on pod length. However the 

highest pod length (9.70 cm) was observed from the application of C2  and the 

shortest (9.63 cm) from no cowdung application (Table 4.4). 

Level of NPK fertilizer had no significant influence on pod length. However 

the highest pod length (9.94 cm) observed from F2  and the shortest (9.89 cm) 

from no NPK fertilizer application (Table 4.5). 

There was no significant effect due to interaction between different level 

cowdung and NPK fertilizer on pod length. However the highest pod length 

(10.01cm) was found from the combination of C1, F2  treatment and the lowest 

(79.71 cm) from control treatment (Table 4.6). 

4.23 1000-seed weight 

1000-seed weight was not influenced by different level of cowdung. 

Numericaly the highest weight of 1000 seeds (49.82 g) was observed from the 
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application of C1  and the lowest (49.70 g) from C2  and control treatment 

(Table 4.4). 

Level of NPK fertilizer had no significant influence on 1000 seeds weight. 

Apparently the highest 1000-seed weight (50.21 g) and pod length (9.94 cm) 

observed from F2  and the lowest (49.09 g) was found with control treatment 

(Table 4.5). 

There was no significant influence of interaction between different level 

cowdung and NPK fertilizer on 1000-seed weight Visualy the highest 1000-

seed weight (50.18 g) was found from the combination of C1, F2treatmcnt and 

the lowest 1000-seed weight (48.85 g) was obtained from control treatment 

(Fable 4.6). 

4.2.6 Seed yield 

Cowdung had significant influence on seed yield (Fig. 4.7). The highest seed 

yield (1.29 t ha1) was found when the crop was fbrtilized with C1. Probably 

higher number of branches plani', higher number of pods plani', higher 

number of seeds po& due to the application of cowdung at 2.5 t ha4  

contributed to the higher seed yield. The lowest seed yield (1.15 t hi') was 

obtained from no cowdung application. 

Rate of NPK fertilizer had also remarkable influence on seed yield (Fig. 4.8). It 

was found that the highest seed yield (1.53 th&') was obtained from F2  and the 

lowest (1.09 t hi') from no NPK fertilizer application. 

The effect of interaction of cowdung and NPK rate had significant influence on 

seed yield (Fig. 4.9). Application of C, and F2  produced the highest seed yield 

(1.1.55 t ha4). The lowest seed yield (0.92 t ha") was obtained from control 

treatment. Quah and Jafar (1994) noted that the added fertilizers and manure 

significantly influenced the seed yields of the crops. 
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Different levels of cowdung 

Fig. 4.7 Effect of different levels of cowdung on seed and stover yield of 
summer mungbean 

0 Seed yield OStover yieldJ 
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10kg N. 8kg p and 8k9 K hi 

=20kgN. lGkgP and l6kgKha' 

zr 30 kg N. 24kgp and 24kgK ha' 
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Different levels of NPK 

Fig. 4.8 Effect of different levels of NPK on seed and stover yield of 
summer mungbean 
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Fig. 4.9 Interaction effect of cowdung and NPK on seed and stover yield of summer muiigbean 
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4. 2. 7 Slover yield 

Stover yield was signi licantly alTheted by difThrent levels of cowdung (Fig. 

4.7). Figure 9 showed that the highest stover yield (2.81 t ha") was produced 

by the application of C l . The lowest stover yield (2.66 t ha") was produced 

front (_application.  

Rate of NPK fertilizer had also signilicant influence on stover yield (Fig. 4.8). 

From the ligure 10. it was Iotzncl that the highest stover yield (2.89 t ha") was 

produced from the application of F, which was statistically similar with the 

application of l. The lowest stover yield (2.53 t ha") was obtained from no 

N I' K hart ii izcr app I icahi on. 

It \%US observed from Fig. 4.9 that interaction effect of cowdung and NPK rate 

ott stover yield was sign i (leant. Figure 4.9 shows that the highest stover vieW 

(2.99 t ha") was produced from the combination oIC I , F2  and control treatment 

produced the lowest stover yield (2.38 t ha 
I) 

4. 2. 8 I3iological yields 

Iflological yield was signilicantly affected by dilkrent levels of cowdung 

i'ahle 4.4 ). Table l.4 showed that the highest biological yield (4.09 t ha ') vaLs 

produced b the application of cowdung 2.5 t ha'. The lowest stover yield 

ç3.$3 i. ha") was produced lioni no cowdung application. 

Rate oF NPK fertilizer had siwiiFicant influence on biological yield (Table 4.5). 

From table 4.5. it was found that the highest biological yield (4.42 t ha ') was 

produced from the application of F 2  and lowest (3.61 t ha") from no NPK 

I 	rt iii icr. 

s:as  observed liom table 4.6 that interaction effect of cowdung and NPK rate 

on biological yield was signi licant. Table 4.6 shows that the highest biological 

yield (4.54 t ha'') was produced from the combination of C l . 17 2  and conirol 

treatment produced the lowest stover yield (3.28 t ha''). 
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4.2.9 Harvest index 

DilThrent level of cowdung had significant effect on harvest index. Table 4.4 

slioved that the hi2hcst harvest index (32.36%) was found from the application 

01'C1 and lowest (29.96%) from no cowdung application. 

Ihere was a sianificatit effect oh NPK fertilizer on harvest index (Table 4.5). 

Ihe highest harvest index (34.62%) was obtained from F 2  and lowest (29.08%) 
lroni con ftoj trcatnient. 

Ititeraccion Of covdung and NPK fertilizer had significant effect on harvest 

index. The highest harvest index (34.14%) was obtained from the application 
oF 	Ott the other hand S  (lie lowest harvest index (28.04%) was round from 

eon rol treatment (Table 4.6). 

r) 
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level as per DMR1. 

NB. 
*I,dicates significant at 5% level 
NS Indicates not significant 

Co  = 0 t covdung ha' (Control) 
C1  = 2.5 t cowdung ha' 
C2  = 5 t cowdung ha4 

Table 4.4 EffecI of cowdung on the yield and yield contributing characters ofstimnier mungbean 

Cowdung 
Number 
branches 
plant' 

. 
No. of seeds 

.i pod 
Pod length 

(cm) 

9.63 

11)00-seed 
weight (g) 

49.70 

Seed yield 
Plant 

- 	
-. 

5.22 b 

lIiolouical 
ld yie 

3.83 b 

Harvest 
index (%) 

L 	29.96 c 2.06 c 	8.701) 

C1  2.67a 9.15a 9.70 49.82  5.63a I 4.09a - 32.36a 

C2 
Levelof 

2.5Gb - 

0.05 

8.77b 

* 

0.07 

9.6$ 49.70 5.58 a L 3.96 ab _ 31.08 b 

significance  

	

NS 	 NS 	 * 

	

0.08 	
F 	

0.35 	 0.10 

	

3.09 	 2.45 	 6.9] 
do not differ significantly where as figures having dissimilar 

* 

0.04 

5.15 
letter(s) differ 

0.27 

- 	I 	6.78 	i 	2.93 
In a colunin, figures having similar letter(s) or without letters 

1 	3.01 	J 
significantly at 5' 
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Table 4.5 Effect of NPK on the yield and yield contributing characters of summer mungbcan 

N u in her .. 	. I 	 Seed yield 	I3iolooiea I II U fleSt 

NPK 	branches 
No. of seeds I od length 1000-seed 	 -i 	 . 

Plant 	 yield 
. 
index (14) 

plant' 
pod (cm) 

. 
eight (g) 	

(g) 	 (t lma') 

Fit 2.00 c 8.56 C 9.89 49.09 	-- 	4.76 c 	3.61 c 29.99 he 

F, 	2.44 h 8.88 h 9.91 49.82 	5.31 b 	3.73 C 30.83 h 

F2 	3.00 a 9.20 a 9.94 50.2! 	6.68 a 	 2 a 34.62 a 

F3 -- 3.00 a 8.86b 

* 

9.93 

NS 

- - 49.85 -- 	5.16h 4.0$ h 29.08 c 

* Level of * * * 
significance - -- .. . - -- - 

s.V  0.05 0.08 0.09 0.40 -- 	0.12 0.05 0.31 -- 

2.93 3.09 2.45 4.28 cv (%) 6.78 6.91 3.0) 

Ln it CoitLuin, figures having similar letter(s) or WitlIOLtt letters do not differ significantly where as figures having dissimilar letter(s) differ signific 
at 5% level as per DMRT. 

F0 = 0kg NPK ha1  (Control) NB. 
*Indicatcs  significant at 5% level 11 = 10 kg N. 8 kg P and 8 kg K haS ' 
NS Indicates not significant 17 = 20 kg N. 16 kg P and 16 kg K ha" 

13 = 30kg N. 24 kg P and 24 kg K ha" 
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Cowclung 	Number 
I) ra n c lies 
1)Iant 1  

No. of pods 	No. of scetls 
j)lant' 	1)011' 

C0 F9  

C0  F2  

C0F3  

C1 F0  

C1 F1  

C1 F2  

C3 F3  

C2F, 

C2 F2  

C2F3  

Level of 

2.00c 

2.33d 

3.00b 

2.33d -i 

2.00 e 

2.67c 

3.53 a 

3.00 h 

2.0Cc 

3.0Db 

2iS7c 

3.0Gb 

ID. IS e 

12.56 be 

13.1 lb 

11.52 cd 

1115 edo 

I 1.98 bed 

14.63 a 

12.47 be 

12.56 be 

11.87 bed 

11.13 edo 

10.81 e 

0' 

9.08 abc 

9.17 ab 

9.06 abe 

8.47 do 

8.51 do 

9.21a 

8.62 cd 

9.08 abc 

8.71 bed 

9.11 a 

9.l7ah 

* * 	I 	* 

Table 4.6 Interaction effect ofeowdiing and NPI< on the yield and yield cofltril)titiulg characters summer intirighean 

Pod length 	- 1000-seed 	feed yield 	Riulogical 

	

(en.) 	s eight (g) 	PI;t n t 1 	kid 
Ig) 	- 

	

9.71 	48.85 	
I 	

4.03 c 	3.28 1 

	

- 9.72 	50.07 	5.71 he 	3.66 do 

	

9.91 	50.08 	6.02 b 	4.30 h 

9.89 49.37 5.15 cd - 	3.55 ci 

9.83 48.98 4.62 do 3.67 do 

9.96 50.02 5.09 cd 3.98 c 

10.01 50.18 6.76 it 4.54 a 

9.88 49.92 5.36 be 	1 	4.07 be 

9.82 

	

49.44 	5.63 be 	I 	3.90 cd 

	

49.83 	5.15 h 	.O9hc 9.88 

	

9.95 	50.08 	- 

	

9.97 	49.81 

5.08ed .03 be 

4.93 do r4.06 be 

NS 	I NS * * 

n;irs est 
index (%,) 

28.01 I' 

30.87 cd - 

$2.0) be 

$2.23 ho 

28.8$ ci 

29.39 def 

34.14 a 

30.22 do 
- 

28.85 ci 

29.03 def 

-E 27.83 f'g 

* 

sV 	0.01 

CV 	 6.78 

In a cal umn. figures hay ng sirn 
level as per DMRT. 

N B. 
tlndicates signireant at 5% leel 
NS Indicates no( significa'i 

0.43 	I 	0.15 	1 	0.16 	0.70 

	

6.15 r  193 1 3.16 	2.45 

letter(s) or without letters do not differ significantly where as I 

C, = 0 t cowdung ha4  (Control) 
- 2.5 t cowdung ha t  

C2 	St cowduig h&'  

	

0.21 	0.09 	1 	0.54 

	

6.91 	4.28 	3.01 

L'ures Ilavin2 disiriiilar letter(s) differ sizniflcantly at 5% 
F,)  = 0 kg N NC haS ' (Control) 

= ID kg N. 8 kg P and 8 kg K ha 
F:. 	20 kg N. 16 kg Pand 16kg K ha 

30 kg N. 24 kg P and 24 kg K hz(' 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

A liekl experiment was conducted at the experimental field ol Sher-e-l3angla 

Agricultural University. Dhaka- 1 207 during the period ol' Khari l I season 

March to May 2007) to study the e lThcts of cowdung and NPK on growth and 

yield of summer nungbean (cv. BA 1(1 mung-6). The experimental treatment 

consisted oF (a) three levels ol cowdung (CD), namely- i) no cowdung 

(control). 	ii) 2.5 t ha' Cl). iii) 5.0 1 haS' Cl) and (b) four levels of NPK. 

namely- I) no NPK fertilizer (control), ii) It) kg N + 8 kg P + 8 kg K haS'. iii) 

20 kg Ni + 16 kg P + 16 kg K ha1  and iv) 30 kg N 24 kg P + 24 kg K ha1. 

The experiment was laid out in a RCBD (factional) design with thrcc 

replications having 36 plots. The size of each plot was 4m x 2.5 in. 

I ntercLi httira I operations were (lone as.and when necessary. Data on growth 

purunieters and yield attributes were recorded. The collected data were 

uiialv,'.cd siatistically and the means were adiudgcd by DMICI. 

level of eowdung and NPK had signilleant influence on plant height and dry 

matter plant-'. The tallest plant height 11.99 cm. 33.82 cm. 43.95 cm and 47.39 

em was obtained (at 15. 30, 45 J)AS and at harvest) from 20 kg N. 16 kg P ha'. 

16 kg K and 2.5 t ha' CD and the shortest from control treatment. 

Level ni cowdung had signilicant influence on number of nodule plant" and 

NPK had also signilicant iniluence on number ot' nodule plant' and dry weight 

of nodule plant'. The highest number of nodule plant- ' (15.11) were obtained 

from both 20 kg N. 16 kg 11,16 kg K haS' and 30 kg N. 24 kg P. 24 kg K ha1  

and the lowest (S.44) was observed From the control treatment. 

The highest number oh nodule plant-' (15.00) was found from the interaction of 

2.5 t ha CI) kInd 20 kg. 16 kg and 16 kg K ha* whereas the lowesi (7.67) was 

iioiii eo,iibi nat ion ol' HO eowdung x 110 NPK (control) treatment. 
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I .evel 01.  cowdLJIlg had signi 1ieuit 111 tluenec on number of branches planf' and 

NPK had also siguilicant influence on number of branches plant'. The highest 

number of branches ptani '(3.30) was obtained from application or 20 kg N. 16 

P and 16 kg K ha which was statistically similar to that of 30 kg N, 24 kg P 

antI 24 kg K hti'. liw lowest number of branches plan(' (2.00) was obtained 

From control treatmeni. The interaction ol eowclung and NPK fertilizer had also 

signi Iieant in Iluence on number of branches plan(' 

the highest number ol pods plaiti' 12.90) was obtained from the application 

of ,  2.5 L cowdung haS ' and the lowest (11.37) was obtained from no cowdung 

IPP1 icitLioti 

Rate oF N PK fertilizer signi Fieantiv influenced the number of pods plant'. Ihe 

highest number of* pods plani' (14.45) was obtained from the application oF 20 

ki N. I 6 kg P and 16 kg K ha' and the lowest (11.28) was obtained from no 

NPK fertilizer. 

The interaction a1 cowdung and NPK fertilizer had signi (leant influence on 

number ol' pods plani'. The highest number of pods pLani' (14.63) was 

obtained from the combination of 2.5 t CD ha ' and 20 kg N, 16 kg P and 16 kg 

K ha' where as lowest (10.15) was obtained from no CD along with no NPK. 

the highest number ol seeds pod' (9.15) was obtained from the application of 

2.5 t ('I) liii' and the lowest number of seeds pod' (8.70) was obtained from no 

Cl) application. 

Rate nI NPK fertilizer signihcantly influenced the number of seeds pod'. The 

highest number of seeds pod' (9.20) was obtained from application of 20 kg N. 

16 ke I' and 16 kg K ha' and the lowest (8.56) was obtained from no NPK. 

[he interaction of cowdung  and NPK fertilizer had significant influence on 

mumber at seeds pod* [he highest number of seeds pod' (9.21) was obtained 

From the combination at 2.5 t Cl) ha and 20 kg N. 16 kg P and 16 kg K ha 

and the lowest (8.13) was obtained from 110 CD with no NPK Fertilizer. 
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Ihe highest pod length (I 0.0 I em) was lound From the combination of 2.5 t CD 

ha and 20 kg N. 16 kg P and 16 kg K ha1  where as the lowest (9.71 cm) was 

OhUI ii ed Ironi control treatment. 

the highest seed yield (1.29 1 lu(' ) was lound when the crop was lertilized wit!) 

2.5 i ml' CD. Higher number of branches planf', higher number of pods plant'. 

higher number of seeds pod4  might have contributed to the higher seed yield o! 

that treatment. the lowest seed yield (1.15 t haS') was obtained from no 

CO\\ (!Ltiig application. 

IL was loutid that the highest seed yield (1.53 t haS ') was obtained from 20 kg 

N. lb kg P and 16 kg K haS'. Application o12.5 t ha4  Cl) and 20 kg N. 16 kg P 

and 16 kg K haS ' produced the highest seed yield (1.55 t haS'). 

Ihe highest stayer yield (2.89 t ha') was produced from the application of'20 

kg N. lb kg P and 16 kg K ha'. The highest stovcr yield (2.99 t haS') was 

produced from 2.5 t ha' Cl) and 20 kg N, 16 kg I' and 16 kg K ha'. and no CD 

and no N It ftrti!izer produced the lowest (3.38 E ha' ). 

he highest biological yield (4.54 1 ha I)  was produced from 2.5 t haS' CD and 

20 kg N. 16 kg P. lb kg K ha' and no CD and no NPK krti!izcr produced the 

!o est stover yield (3.28 t ha'). 

The lowest harvest index (29.96 'Vo) was obtained from no CD and highest 

(32.36%) from 2.5 t ha ' Cl) application. The highest harvest index (34.62%) 

as obtained from 20 kg N. 16 kg I' and 16 kg K ha' and lowest (29.08%) 

from 30 kg N. 24 kg P and 24 kg K ha' application. The highest harvest index 

(34.1411,-4) was obtained from the application of 2.5 t ha' CD with 20 kg N. 16 

kg P and 16 kg K ha' 

Ihe overall results indicate that application of 2.5 t Ill' cowdung with 20 kg N. 

lb kg I' and 16 kg .K kg ha' produced greater yield and yield component 

compared to other treatments. So this treatment might he important for 

tnungheLui production. L lowever. Curther investigation is necessary to make 

concrete recommendation. 
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APPENDICES 

Appendix!. Map showing the experimental site under study 
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AppendiN 	II. the physical and chemical characteristics ol soil of the 

cxperiiiieIltul site as observed prior to cxperinlcniatiOn (0-15 cm depth). 

I Thvsi cal coni position: 

I 'a tie Ic size constitution 
Sand 	: 27% 

Silt 	: 45% 

('lay 	: 280/4 

texture 	: Silty-clay 

I"' 	: 5.5-5.6 

'heinical composition: 

Soil characters Value 	 - 

t078  Orgalile matter (%) 
mtaIirogcne' _ 	____ 

- 	22.08 p.gig soil - 
T.YS tg/g soil  

1 .00 ineq/ 100 e soil 

1n ii—  iii- 	 - - 
c?Pl?r. - - ;3.54tg/gsoil 	 - 
Zinc - .32sg/g soil 

Source: Soil ltrsources DevclopniCllI Institute (SRDI). Khamarbari. Dhaka. 

Apendix III. Monthly records of air temperaturc. relative humidity. rainftdl 

and 	 sunshine hours (Luring the period from March 2007 to 

June 2007. 

I M- 	

Air temperattut (UC) -T Relative 	
totaL 	Sunshine 

\ ear 	onth 	 humidity (%)ramfalL 	(h) 

	

March 	3140 	19.60 	25.50 	54 	 LI 	254 

	

April 	33.60 	23.60 	28.60 	63 	163 	192 

2007 	 I 

	

May I 34.70 	25.90 	30.30 	70 	I 	IRS 	242 

	

June 	32.40 	25.50 	28.95 	SI 	 628 	i 	171 

H 
Stnm rce: 

IangladcsIi Ivietcorological Departnicnt (Cl iniate Division). ,\gargaon. 

Dhaka. 

ZS  
61 



Appendix IV. Field view of the experimental plot 
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