
INFLUENCE OF FERTILIZER LEVEL AND PLANT POPULATION 
ON THE PERFORMANCE OF SUMMER MUNGBEAN 

11 

SYEDA SAFINA-E-SANJIDA 

REGISTRATION NO. 00951 

A Thesis 

Submitted to the Faculty of Agriculture 
Sher-e-Bangla Agricultural University, Dhaka, 

in partial fulfilment of the requirements 
for the degree of 

MASTER OF SCIENCE 
IN 

AGRONOMY 

SEMESTER: JANUARY - JUNE, 2008 

Approved by: 

RON 

(Prof. Dr. A.K.M. Ruhul Amin) 
Supervisor 

(Prof. Dr. Parimal Kanti Biswas) 
Co-supervisor 

(D14. Jafar Ullah) 
Chairman 

Examination Committee 



cyEc&TIflCfi grE 

This is to certify that the thesis entitled, "INFLUENCE OF 

FERTilIZER LEVEL AND PLANT POPULATION ON THE 

PERFORMANCE OF SUMMER MLJNGBEAN" submitted to the 

Faculty of Agriculture. Sher-e-Bangla Agricultural University. Dhaka in partial 

lullilment of the requirements for the degree of MASTER OF SCIENCE 

IN AGRONOMY, embodies the result of a piece of honafide research work 

carried out by Syeda Safuna-E-Sanjida. Registration No. 00951 tinder my 

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

other degree or diploma. 

I Ilirther certify that such help or source of infonnation. as has been availed of 

during the course of this investigation has duly been acknowledged. 

Dated:  

Dhaka. Bangladesh (Prof. Dr. A.K.M. Ruliul Arnia) 

Supervisor 

Department of Agronomy 

Sher-c-Bangla Agricultural Universit 

Dhaka- 1207. Bangladesh 

In 



iv 



LIST OF ABBREVIATIONS 

Abbreviated form Full Meaning 

% 	 Percent 

Degree Celsius 

BAR! 	 Bangladesh Agricultural Research Institute 

BINA 	 Bangladesh Institute orNuclear Agriculture 

FAO 	 Food and Agriculture organization 

cv. 	 Cultivar 

CV 	 Cocfticient of variance 

cm 	 Centimeter 

DAS 	 Days after sowing 

et at 

Gram 

ha 	 Hectare 

HI 	 I larvest index 

LSL) 	 Least Significance Difference 

in2 	 Square meter 

Relative humidity 

Max. 	 Maximum 

Mm. 	 Minimum 

mm 	 Millimeter 

No. 	 Number 

NS 	 Non significant 

t 	 Ton(s) 

Temp. 	 Temperature 



ficXoWL95mDg!E94EwT 

All praises are clevotet to Alm(qlity 1ThII, the supreme authority of this universe, 

who enable the author to complete the researe- ft worlLaiulsufisnü the thesis for the 

&give of Master q fScience 'iiI.S.) inftgronomv 

(uidnice, help and co-operation have recei;ei from several persons dunng the 

tenure of the study, far the cause of which the author is grateñil to all of them. 

fiüfiougfi it is not possible to mention every one by name, it will be an act of 

iiluji?ltilflllTness if some names are not inentionct here. 

'The author woufdfilq to aclpoivThdje the Un tiring inspiration, encouragement and 

invaluable guidance proviclet by her respectel teacher and sziperusor 'Professor Or 

)4.?çs31. Rjs flu! firnin, Cflepartment of figronomy Sher-e-43aiigra figricultural 

Vnirersity (cfit',), 'D/lakp. Ills constructive criticisms, continuous supervision and 

valuable suggestions were hielpfiul in completing the research and writing up of the 

manuscript. 

'file author vou!i hik.ç to e.çress her heartiest appreciation, ever itulebtetness and 

fee;' sense of gratitude to her co-supervisor (Professor 'Dr. KParimall(anti (ills-was, 

'Department of Agronomy siler-e-aiangla Agricultural Vniversity 'SA'U) frr his 

utmost cooperation, constructtve suggest ion to conduct the research wor/<.as well as 

preparation q f the manuscript of the thesis. 

ille author wishes to express her sincere respect and profount appreciation to the 

cleparirnentalcfiairmanProfrssor (Pr. IMt lafar V112th and other teachers for their 

valuable teaching and providing the facilities to conduct the evpenment and 

sympathetic consuieration in connection with the study. 

"I 



Jleartiest tl:a;z@ ant gratitude are die to the officia& of 'Farm 'Division, She:te 

l3ang(a .Agricultural Vniversity for their support to conduct the re.cearcli. 

7/ic autliorfeelc proud to express her deepest and eni.fThss gratitude to alt of her 

course mates specialty Tom.a 5umit, !Mous/iumi andWonok to cooperate and help 

iudng ta/jng &zta from tliefielI and to tal<ç care of [icr expethnentalptht time to 

time. 'Iesy special than f,c to Sum it to ascendIng her thesis paper properly and for 

[icing a great support to 11cr aff the time. 

'Finally, the author is veiy much grateful to her 6ethveIfat/ier, snot/icr, sister and 

6rother for their sacrifice, inspiration, encouragement, ena'Tess love and contux uous 

filessing for educating her to the postgraduate level 

14ayAulaui protect then: air 

1/ic)! ii thor 
junt 2008 

vi 



LIST OF CONTENTS 

TITLE PACE NO. 

COVER PACE 

APPROVAL PAGE  

DECLARATION PAGE  

DEDICATION iv 

LIST OF ABBREVIATION v 

ACKNOWLEDGEMET vi-vii 

LIST OF CONTENTS viii-xii 

LIST OF TABLES xiii 

LIST OF FIGURES xiv 

LIST OF APPENI)ICES xv 

LIST OF PLATES XVI 

ABSTRACT XVII 

I. INTRODUCTION 	 1-3 

2. REVIEW OF LITERATURE 

2.1 Effect Of plant population 4 

2.1 .1 Plant height 4 

2.1.2 Number ol branches planC' 5 

2. 1.3 Number of pods planf' 5 

2.1.4 Seeds pod' 6 

2.1.5 1-larvest index 6 

2.1.6 Dry matter 6 

2.1.7 Wekzhto[' 1000 seeds 6 

2.1.8 Seed yield 7-9 

2.2 [IThet of fertilizer level 10 



LIST OF CONTENTS (CONTO.) 

TITLE PAGE NO. 

2.2.1 Total dry matter 10-I1 

2.2.2 Plant height 1214 

2.2.3 Number of pods plant 14-17 

2.2.4 Number of branch plant4  17-18 

2.2.5 Pod length 18-19 

2.2.6 Number of Seeds po& 19-21 

2.2.7 Weight of 1000 seed 2 1-22 

2.2.8 Seed yield 22-34 

2.2.9 Straw yield 34-35 

2.2.10 Uarvesc index 35 

3. MATERIALS AND METHODS 

3.1 Experimental site 36 

3.2 Soil 36 

3.3 Climate - 36 

3.4 Planting materials 37 

3.5 Treatments ;1 3 7 

3.6 Experimental design '. 	C. . 38 

3.7 Land preparation t-:' 38 

3.8 Fertilizer application 38 

3.9 Seed sowing 38 

3.10 Intercultural operation 39 

3.10.1 Weeding & thinning 39 

3.10.2 Irrigation & drainage 39 

3.10.3 Plant protection measures 39 

3.11 Determination of maturity 39 

3.12 lIarvesting & post harvesting operation 39 

3.13 Data collection 40 

Ix 



LIST OF CONTENTS (CONTO.) 

TITLE PAGE NO. 

3.13.1 Plant height (cm) 41 

.1.13.2 Diy weight plant' 1  41 

3.13.3 Branches plant" 41 

3.13.4 Pods plant" 41 

3.13.5 Length of pod 41 

3.13.6 Seedspod" 41 

3.13.7 Weight of 1000 seeds (g) 42 

3.13.8 Seed yield (tliaj 42 

3.13.9 Stover yield (1 ha") 42 

3.13.10 Biological yield U  ha") 42 

3.13.11 Harvcst mdcx 42 

3.14 Statistical analysis 42 

4. RESULTS AND I)ISCUSSION 

4.1 Crop growth characters 43 

4.1.1 Plant height at different days after sowing 43 

4.1.1.1 Effect of fertilizer level 43 

4.1.1.2 Effect of plant population 44 

4.1.1.3 Interaction effect of fertilizer level and plant 45 

population 

4.1.2 Dry matter production at different days aftcr sowing 47 

4.1.2.1 Effect of fertilizer level 47 

4.1.2.2 Effect olplant population 48 

4.1.2.3 Interaction effect of fertilizer level and plant 49 

population 

4.2 Plant and yield characters 51 

4.2.1 Number of branches plant 51 

N 



LIST OF CONTENTS (CONTD.) 

TITLE PAGE NO. 

4.2.1.2 Effect of plant population 52 

4.2.1.3 Interaction effect of fertilizer level and plant 52 

population 

4.2.2 Pod length 54 

4.2.2.1 Effect of fertilizer level 54 

4.2.2.2 Effect of plant population 54 

4.2.2.3 Interaction effect of fertilizer level and plant 54 

population 

4.2.3 Number of pods plani' 55 

4.2.3.1 Effect of fertilizer level 55 

4.2.3.2 Effect of plant population 56 

4.2.3.3 Interaction effect of fertilizer level and plant 56 
population 

4.2.4 Numbcroiseedspod' 57 

4.2.4.1 Effect of fertilizer level 57 

4.2.4.2 Effect olpiant population 58 

4.2.4.3 Interaction effect of fertilizer level and plant 58 

population 

4.2.5 Weight of 1000 seeds 59 

4.2.5.1 Effect of fertilizer level 59 

4.2.5.2 Effect of plant population 60 

4.2.5.3 Interaction effect of fertilizer level and plant 60 

population 

4.2.6 Seed yield 61 

4.2.6.1 EfiCct of fertilizer level 61 

4.2.6.2 Effect ol plant population 62 

4.2.6.3 Interaction effect of fertilizer level and 62 

population 

xi 



LIST OF CONTENTS (CONTO.) 

TITLE 	 PACE NO. 

4.2.7 	Straw Yield 	 64 

4.2.7.1 Effect of fertilizer level 	 64 

4.2.7.2 Effect of plant population 	 64 

4.2.7.3 Interaction effect of fertilizcr level and plant 	 65 

population 

4.2.8 	Biological yield 	 66 

4.2.8.1 Eticct of Ibrtilizer level 	 66 

4.2.8.2 Effect of plant population 	 66 

4.2.8.3 Interaction effect of fertilizer level and plant 	 66 

population 

4.2.9 	harvest index 	 67 

4.2.9.1 EliCet of fertilizer level 	 67 

4.2.9.2 Effect of plant population 	 68 

4.2.9.3 Interaction effect of fertilizer level and plant 	 68 

population 

5. SUMMARY AND CONCLUSION 	 70-73 

REFERENCES 	 74-90 

APPENDICES 	 90-97 

PLAitS 	 98-I00 

xli 



LIST OF TABLES 

TABLE NO. 	 TITLE 	 PAGR 	NO. 

Influence of fertilizer level on plant height (cm) 	44 
olmunghcan at different growth stages 

2 	Influence of plant population on plant height 	45 
(cm) of munghcan at different growth stages 

3 	Interaction effect of fertilizer level and plant 	46 
population on plant height (cm) of mungbean at 
different growth stages 

4 	Influence of fertilizer level on dry weight (g 	47 
plant') of mungbean at different growth stages 

5 	Influence of plant population on dry weight (g 	48 
plant-') of inunghean at different growth stages 

6 	Influence of fertilizer level on yield characters 	51 
of mungbean 

7 	Influence of plant population on yield 	 52 
characters of mungbean 

8 	Influence of fertilizer level on yield and other 	63 
crop characters of rnunghean 

9 	Influence of plant population on yield and oilier 	64 
croj characters of mungbean 



LIST OF FIGURES 

FIGURE NO. 	 TITLE 	 PAGE 	NO. 

I 	Interaction effect of fertilizer level and plant 	50 
population on dry weight (g plant'') of 
mungbean at different growth stages 

2 	Number of branches plant" influenced by the 	53 
interaction died of Fertilizer level and plant 
population 

3 	FocI length of rnungbean influenced by the 	55 
interaction effect of fertilizer level and plant 
population 

4 	Number of pods plant'' of munghean 	57 
influenced by the interaction effect of 
fertilizer level and plant population 

5 	Number of seeds pod4  of niunghcan 	59 
influenced by the interaction efiCct of,  
fertilizer level and plant population 

6 	Weight of 1000 seeds of rnunghean 	61 

influenced by the interaction cffect of 
fertilizer level and plant population 

7 	Interaction effect of fertilizer level and plant 	63 

population as Seed yield 

8 	Interaction effect of fertilizer level and plant 	65 

population as Straw yield 

9 	Interaction effect of fertilizer level and plant 	67 

population as Biological yield 

10 	Interaction effect of fertilizer level and plant 	69 

population as I larvest index 

xiv 



LIST OF APPENDICES 

APPENDIX NO. 	 TITLE 	 PACE NO. 

Experimental location of the map of Agro- 	91 
ecological Zones of flangladcsh 

The 	mechanical 	and 	chemical 	92 
characteristics of soil of the experimental 
site as observed prior to examination (0-I5 
cm depth) 

Ill 	Monthly records of temperature and rainibll 	93 
or the experimental site during the period 
from April 2007 to June 2007 

IV 	Experimental layout 	 94 

V 	Means square values for plant height of 	95 

mungbcan at di uiercnt days after sowing 

VI 	Means square values of total dry matter 	95 

weight of rnungbean at different days after 
sowing 

VII 	Means square values for branch l)laflt'. pod 	96 

length, pods planet,  seeds pod'. wcight of 
1000 seeds of mungbean 

VIII 	Means square values for seed yield, straw 	97 

yield, biological yield and harvesi index ol 
munghcan 

xv 



LEST OF PLATES 

PLATE NO. 	 TITLE 	 PAGE NO. 

Field view of experimental plots 	 98 

2 	Field view of experimental plots showing 	99 
different plant population of mungbean 

3 	Field view of experimental plots showing 	100 
different growth stages of mungbean 

xvi 



ABSTRACT 

An experiment was conducted at the Agronomy lick]. Sher-e-FIarigla 

Agricultural University. Dhaka from April 2007 to June 2007 to observe the 

influence of fertilizer level and plant population on the per!brmancc of 

munghean. The treatments were four fertilizer levels viz. wtthoui fertilizer, half 

of' the recommended close of fertilizer, recommended dose of' fertilizer and 

double of the recommended dose of fertilizer, and four plant populations VI?.. 

15. 30. 45 and 60 plants ni'2  of mungbean ( Vigna radiata). The experiment was 

laid out in split plot design with three rephcations. The result revealed that 

yield attributes and other characters were increased significantly by the 

application of different fertilizer treatment over the conuol. The above 

parameters were the highest when the crop fertilized with double of the 

recommended dose and recommended dose of fertilizer treatment. Per plant 

performance was better in IS plants rn'2  but the yield ha" was significantly 

highest in 45 plants ni'2. Taller plant was observed in double of the 

recommended close of fertilizer with 60 plants ni'2. Higher number of branches 

plani'. pods plant''. pod length. seeds pod 	weight of 1001 seeds, harvest 

index and dry weight plant' were obtained from double of' the recommended 

(lose of fertilizer with IS plants ju.2.  The highest seed yield (1.22 t ha'') was 

obtained from double of the recommended dose of fertilizer with 45 plants rn'
2 . 

which was statistically similar with double and recommended dose of' fertilizer 

with 60. 45 and 30 plants m' 

xvii 





CHAPTER 1 

INTRODUCTION 	

Ir I E~61` "41-1 ~11 
q• &9 

Pulse isa common item in the daily diet of the people of Bangladesh. Pulses have 

been considered poor men's meat since they are the cheapest source of protein for 

the underprivileged people who can not effort animal protein and it is taken mostly 

in the form of soup. Many of the pulse seeds are consumed as raw when they are 

in green stage. Generally there is no complete dish without "dhal" in Bangladesh. 

Moreover, adding of legume in cereal based cropping system can improve soil 

structure, improves nutrient exchange and maintain healthy sustainable soil system 

(Becker ci at. 1995). Grain legumes are believed to add 20-60 kg N ha to the 

succeeding crop (Kumar ci at, 1998). 

Pulse protein is rich in amino acids like isoleucine, leucine, lysine. valme etc 

According to FAO (1999) a minimum intake of pulse should he 80 g per head per 

day, whereas it is only 14.19 g in Bangladesh (BBS, 2005) Mungbean grain 

contains 59% CHO, 24% protein. 10% moisture, 4% mineral and 3% vitamins 

(Khan. 1982 Kaul. 1982). 

Mungbean (Vigmi radiala L. Wilezck) is one of the important pulse crops of 

Bangladesh Among the pulse crops the largest area is covered by lentil (40.1 7°/s) 

where as inunghean covers only 6.34% area. Reports show that the area and 

production of mungbean cultivation is gradually declining (BBS, 2005). In the 

year 2002-2003 the area under rnungbean cultivation was 109 thousand acres that 

declined to 60 thousand acres in the year 2004-2005 (BBS, 2005). In E3aneladesh 

the total production of mungbean from the year 2001-2002 to 2005-2006 was 31. 



30. 30, IS and 17 thousand tones respectively. In these years the total production 

of muiigbean in this cottilUv decreases 3% to 40% (BBS, 2006). 

The possibilities of mungbean cultivation in summer are being experimented and 

successes have already been made in Bangladesh. A study of BARI showed that 

the optimum time for summer mungbean is the end of March to April One of the 

biggest advantages of summer pulses is their suitability for early kharif. 

particularly in the area where low yielding variety aus rice is produced. 

Experiments conducted at BARI indicated that summer pulses are more 

economical than low yielding aus rice (BBS, 2001). 

The average yield of mungbean is 0.69 t hi' (BBS, 2005) which is very poor in 

comparison to mungbean growing countries in the world. There are many reasons 

of lower yield of mungbean. The management of fertilizer is the important one 

that greatly affects the groTh, development and yield of this crop. N, P. K are the 

three major niLtrients required by the plants for growth and high yield. Pulses 

although fix nitrogen from the atmosphere, there is evidence that application of 

nitrogenous fertilizers helpful in increasing the yield (Patel et at, 1984 and 

Ardeshana c/ at., 1993). Nitrogen is most useful for pulse crops because it is the 

component of protein (BARC. 1997). Number of pod planC', seed pod', seed 

yield and seed protein contents were increased significantly with potassium 

application (Ali et at. 1996). Similarly Govinda and Thirumurugan. (2000) 

reported that K application resulted in high yield and yield components. 

Phosphorus is essential for many purposes and it helps the growing plant in 

photosynthesis, respiration, energy storage and cell division. When the supply of 

phosphorous is adequate it also helps in the improvement of crop quality (Tisdale 

and Nelson. 1975) 
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For the development of appropriate management practices for rnungbcan. plant 

population plays an important role. The difference between the potential and 

actual yield indicates a wide space of increasing the productivity of rnungbean. An 

optimum plant population is essential for attaining maximum yield. Plant 

population is one of die most important yield contributing factors, which can he 

manipulated to maximize yield (Babu and Mitra. 1989). The seed yield of 

munghean increases with an increases in population density (Ilamid et el.. 1991). 

However a high population density, lower branches and leaves overlap one 

another causing mutual shading; and at wider spacing, the plants develop more 

branches, but the contribution of secondary and tertiary branches towards seed 

yield in negligible in mungbean (Hamid, 1996). In lower plant population, 

individual plant performance is better than that of higher plant population but 

within tolerable limit higher plant population produces higher yield haS' (Shukla 

and Dixit. 1996). Therefore, optimum plant population ensures normal plant 

growth because of efficient utilization of moisture, light space and nutricnts, thus 

increases the yield of crop. Considering the above facts, the present study was 

undertaken with the following objectives: 

Objective: 

I. To find out a suitable plant population for growth and yield of mungbean 

2. 

 

To select an optimum fertilizer dose for better growth and yield, and 

3 	To determine the interaction effect of plant population and fertilizer level on 

the yield of mungbean. 

3 





CHAPTER 2 

REVIEW OF LITERATURE 

Research on the effect of plant population on the yield of summer munghean is 

inadequale in Bangladesh. An optimum plant population with proper spacing play's 

an important role in improving the yield. Obviously plant population need to be 

adjusted according to the plant type or varieties. localion, soil fertility and cultural 

practices. 

2.1 Effect of plant population: 

2.1.1 Plant height 

El-I labbasha ci ci. (1996) reported that increasing plant density increased plant 

height but decreased branch and leaf number plant- '. dr weight of shoots, pod 

yield plant" and number of pods plani' of rnunghcan. 

l3rathwaite (1982) notice that increasing crop density decreased pod size and 

number of branches plant". but days to flowering. maturity, plant height and pod 

quality remained unalThcted. He recommended crop density of 148000 plant ha t . 

Muesca and Oria (1981) observed that the number of days of (lowering of 

munebean was not affected by plant density. With a dense stand (25 plant 111,2) 

plant height was the highest (168cm) and pod set was the greatest (484 plot4 ). 

Seed yield was the highest (369 g plof') at the lowest density of 10 plants rn 2. 

110(1 and Hossain ( 1981 ) in an experiment observed significant etThct of plant 

density on the height of mungbean. 

4 



Cagampang ci cii. (1977) determined the optimum plant population of mungbean 

in the range oF 3,00.000 to 4,00,000 plant hi' in the wet season and 4.00,000 to 

5.00.000 plants hi'in the dry season. 

2.1.2 Number of Branch plant-' 

El-Habbaslia et at. (1996) reported that in creasing plant density increased plant 

height but decreased branch and leaf number plant' 

l3rathwaite (1982)   notice that increasing crop density decreased pod size and 

number oF branches plant* 

2.1.3 Ni. niher of pod plantd 

Zahab et al. ( 1981 ) reported that increased plant density resulted in plants bearing 

less pod and seed in ViciaJbha I.. 

El-Ilabbasha et cxl. (1996) reported that increasing plant density increased plant 

heighi but decreased the number of pods plant" ci' inunghean. 

Panwar and Sirohi (1987) reported that yield per hectare and number of seed pod' 

increased with increasing plant density whereas, yield per plant and number of 

podplanf' decreased with increasing plant density in mungbean. 

Mackenzie ci at (1975) reported that the number of pods per plant of mwighean 

decreased as density increased unlike soybean. 

in '[hailand. Pookpakdi and Pataraclilok (1993) investigated the response of  

genotypes of rnungbean and hlackgram to planting dates and plant population 

densities sown at 2.00.000. 4.00.000 and 80,000 had. They observed that yield of 



both crops generally increased with increasing plant density, while pod number 

plant" decreased with the increasing density. 

2.1.4 Seed pod' 

Parwan and Sirohi (1987) reported that yield per heetare and number or seed pod' 

increased with increasing plant density. 

2.1.5 Harvest Index 

Isiung (1978) reported that in mungbean the harvest index declined before the 

maximum grain yield was attained, usually from the lowest density. I-Ic further 

reported that there was an increase in harvest index up to density giving the higher 

grain yield. All sntdies were consistent in showing a progressive decline in harvest 

index at densities above the maximum grain yield. 

2.1.6 Dry matter 

Working with 3 plant population densities of mungbean. Trung and Yoshida 

(1985) found that increasing plant density increased OM production. but it had 

little effect on average number or weight of seeds pod' or 1000-seed weight. 

2.1.7 Weight of 1000-Seed 

Singh and Singli (1988) and Rahman and Miah (1995) reported reduced 1000 seed 

weight in nutnghean due to increased planting density. 

Working with 3 plant population densities of niungbean. ]'rung and Yoshida 

(1985) found that increasing plant density increased DM production. LAI. seed 

yield and pod number per unit area but it had little effect of 1000-seed 'weight. 
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2.1.8 Seed yield 

Tomar and Tiwani (1996) conducted a field trial in late spring season of 1983 and 

1984 to study the response of green gram and black gram genotypes to plant 

density. They found that mean yield increased with inercasing plant density tip to 

8.00.000 plants ha" in green gram and 10.00.000 plants ha'' in black gram. 

At Jovdebpur. Haquc (1995) carried out a field trial on Vigna radiata cultivar BM 

7703 using poptilalion of 2.50.000. 3,33.333, 4.00.000 or 5.00.000 plants had  and 

found that 3.33.333 plants ha" gave the highest seed yield. 

Beech and Wood (1978) conducted several studies and reported a higher plant 

population up to 4.50.000 plants ha" gave higher yield in nninghean under good 

management condition. 

In a field experiment in 1983-84 Tornar ci aL (1993) using 4 eultivars each of' 

munghean and urdbcan at population ol' 4.00,000. 6.00.00. 8.00.000 or 1 0.00.00 

plant ha found that a population of' 10,00,000 plants ha' gave higher yield and 

heigher returns than any other plant populations. 

A higher plant population (4.00.000 plant ha'') as compared to low plant 

population (2.00,000 plants ha'') produced maximum grain yield in trails ol' Singh 

and Malhotra (1983) and Maheshwari ci al. (1974) in North India, They reported 

that maximum bean yield was obtained from a population of 30.00.000 to 4.00.000 

plants ha' 

Mimber (1993) carried out a field trial on Vigna mci/ala etiltivar valet using 

400000. 600000 or 800000 plants had  and found that yield increased with 

increasing plant population. 

7 



In Thailand. Pookpakdi and Pataradilok (1993) investigated the response of 

mungbean genotypes to plant population densities sown at 200000. 400000 and 

800000 hi'. They observed that yield was generally increased with increasing 

plant density. while pod number plant' decreased with increasing density. 

Singh ci at. (199 1 ) carried out a field experiment to study the effect of spacing and 

seed rate on yield of green gram. They reported that plant population increased 

with increasing seed rate and highest seed yield of 0-55 1 hi' was obtained from 

32 kg ha4  seed rates. 

Singh and Singh (1988) reported that of niungbean ( Vigiia radiata) cultivars at a 

density of 400000. 500000 or 600000 plant ha' gave similar average seed yield of 

1.13-1.15 t hi'. Rahman and Miah (1995) got the highest yield with 50 plants n12. 

Mackenzie ci ci. (1975) reported that one approach of elevating the seed yield of 

munghean by Asian Vegetables Research and Development Center (A\tRl)C) in 

to increase yield by increasing plant density. 

Hamid (1989) found that munghean grown at very,  high density failed to produce 

yield because of high rate of' mortality. Per plant dry matter yield decreased 

progressively with increasing density. Grain yield plant' decreased with in 

creasing density but the yield density function constructed based on grain yield 

unit arci' followed a quadratic relationship. 

Toniar ci cii. (1993) who reported that highest yield in munghean at the planting 

density of4O plants n1. 



It was observed from a large number of trials conducted on grain legumes in India 

that they respond favorably to increased plant population from 1,00,000 to 

5,00,000 plant hi' depending upon the growth condition (Saini and Das, 1979). 



2.2 EfTect of fertilizer 

Nutrient requirements of different pulse crops depend on fertility status of the soil 

as well as yield goals. In Bangladesh pulse crops are generally grown without the 

application of any lbrtilizer. Information on nutrient requirements of rnungbean is 

meager in the scientific literature. The effects of fertilizer on munghean have been 

reviewed below in respect of dry matter production. growth. yield and yield 

atirihutes and other agronomic characters. 

2.2.1 Total dry matter 

The total dry matter production is the integration of crop growth rate over the 

entire growth period, the pattern of assimilate distribution is determined by that of 

photosynthesis and environmental conditions (Evans. 1975). Total dry matter 

production of a crop is dependent on the source and its activities as ve1l as the 

length of iLs growth period. during which photosynthesis continues. It is the actual 

assimilates of seed after maintaining the total cost of respiration. The process of 

photosynthesis, mineral uptake. respiration and senescence of leaves usually 

determine the dry weight of plant. 

Yein (1982) carried out 2-year field experiment in Assarn. India. on munghean 

,iidiata) and reported that combined application of' nitrogen and phosphorus 

significantly increased the dry weight of the plants. 

Agbenin el at ( 1991 ) Ibund that applied N significantly increased the dry matter 

yield of' niunghean over the control. Leelavathi ci at ( 1991 ) also reported that 

different levels of nitrogen showed significant difference in dry matter of' 

munghcan up to a certain level (60 kg N ha''). 

to: 



Chowdliurv and Rosario (1992) studied the effects of 0. 30, 60 or 90 kg N hi' on 

the yield and yield perlbnnancc of mungbean at Lo Banos. Philippines in 1988. 

They observed that N at levels above 30 kg hi' reduced the dry matter yield. 

Santos ci al. (1993) carried out an experiment on mungbean cv. l3crken which 

grown in pots in podzolic soil with 7 levels of N (0. 25, 50. 100. 200. 400 and 500 

kg hi'). applied as Nl-14NO3  and noted that application of N up to 200 kg hi' 

increase the total dry matter but higher rates decreased it. 

[teddy et at (1990) set up an experiment with three cultivars of niungbean in 

1987. applying 0 or 50 kg POc hi as a basal dressing or 50 kg P205 ha in two 

equal spLit at the sowing and Ilowering. They found that application of phosphprus 

increased the dry matter accumulation in mungbean. 

Masthan et al. (1999) conducted a fleld experiment during 1991 to 1993 at Andlira 

Pradesh, India. Kharif rice cv. Tella Hams was followed by sunflower cv. APSH-1 

and summer mungbean cv. I GG 127. Dry matter of niungbean increased with 

increasing residual Kharifand Rabi P rates. 

A held trial carried out by Mitra et al. (1999) during the Kharif (rainy seasons) of 

1996 and 1997 to study the effect rock phosphate on the growth and yield of 

mungbean in acid soils of Tripura. india. Result revealed that mungbean cv. GM-

9002 had greater dry matter accumulation at harvest than cv. UPM- 12 or Ml 1-309. 

Maximum dry,  matter at the harvest was recorded with the application of 

Mussoorie rock phosphate (50 kg P205  hi'). Raundal el at (1999) also reported 

that application of phosphorus 60 kg hi' to mungbean grown in Kharif (monsoon) 

season dr' increased the dry matter yield. 



Sadasivarn ci al. (1990) found that mungbean (V inc/ia/a I..) cv. CO3 gave 50.3. 

53.8. 49.7 and 61.8 g dry matter (DM) yield plant-' with no K, 25 kg K?0 ha'. 1% 

KCI spray and 1% K.SO4  spray at flowering, respectively. 

2.2.2 Plant height 

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

in 1983-84. Ihey stated that application of N P and K fertilizer resulted in 

significant increases in plant height of mungbean. Suhartatik (1991) also reported 

that NPK fertilizers significantly increased the plant height ofmungbean. 

In a (jeW experiment. Yein ci al. (1981) applied Nitrogen in combination with 

phosphorus I'ertilizcr to mungbean. which resulted in increased plant height. Ycin 

(1982) carried out 2-year field trails in Assam. India on mungbean and reported 

that application of various levels of nitrogen plaus phosphorus significantly 

increased the plant height. 

A field experiement was carried out by (lopala Rao ci al. (1993) to find out the 

response of ['our mungbean cultivars (Pusa [3aishakhi. LGU 407. LOG 410 and 

MS 267) to 3 levels phosphorus (0. 25 and 50 kg P205 ha1) in sandy loam soil of' 

Bapalta. I'hc soil was low in available P7 05  (9 kg ha'') .A uniform dose of 20 kg 

N/ha was applied as a basal for all the treatments. Experimental results showed 

that pant height significantly increased with the increase in p levels from 0 to 50 

kg 1120 ha''. 

Trung and Yoshida (1983) conducted a field trial on mungbean in nutrient soil. 

containing 0-100 ppm N in the lorm of ammonium nitrate or 10 or 100 ppm N as 

urea. They observed that maximum plant height was obtained by 25 ppm N at all 

the stages of development. 
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Hanuid (1988) reported that N increased the plant height of rnungbean CV. 

Muharik grown in a polyethylene green house. 

Quah and Jaafar (1994) also found that plant height of mungbean significantly 

increased by nitrogen fertilizer at 50 kg ha''. 

Ahmed ci al. (1986) carried out an experiment with various levels of phosphorus 

on the growth and yield of' mungbean. They noted that phosphorus application up 

to 60 kg ha' progressively and significantly enhanced the plant height. 

In a field experiment. Patel and Patcl (1991) observed that plant height of 

niungbcan showed superiority at 60 kg P205  ha" Followed by 50 kg P,05 ha" 

application rate, grown on the soil which was sandy in texture low in total N (0-

041)/o) hi2her in available P (77.33 kg ha'') and rich in available K (388.15 kg ha') 

with the p" 7.5. Thus plant height was found to be increasing levels of' phosphorus 

from () to 60 kg lm'. 

Ravan and Saharia (1996) carried out ,in experiment to study the effect of 

phosphorus on rnungbean during the Kharif seasons of 1994-95 in I3iswanath 

charialc. Assam. India. The results indicated that plant height was unaffected by 

phosphorus application. 

Sharma and .Singh (1997) carried out a field experiment during 1989 and 1990 to 

study the effect of various levels of p (0, 25. 50 and 75 kg ha') on the growth. 

yield and yield attributes of niungbean. Results of their study revealed that 

application ofP at 50 kQ ha" enhanced the plant height significantly. 

An experiment was conducted by Singh el al. (1999) on munghean CV. NI)M- I 

growil at Faisalabad. Uttar Pradesh. India in summer 1996 and was given 0-26.4 

kg P ha'1. They reported that plant height generally increased with tip to 26.4 kg P 

ha 
'I 



Masud (2003) conducted an experiment at the Bangladesh Institute of' Nuclear 

Agriculture (BINA). Mymensingh and observed the highest plant with the 

application of' 30 kg N ha". (ihosh (2004) found the highest plant height of 

mungbean at 25 kg N ha''. 

Aghenin ci -il. (1991) revealed that application of' N significantly increased plant 

height, seed yield, dry weight, crop growth rate and nutrient uptake of mungbean 

over conirol. 

Singh ci al (2001) observed that 30 rng P 2O kg1  soil gave the highest plant 

height of green gram. .Sarclar (2002) found in a field experiment on v/gnu rat/ia/u 

that application of phosphorus at the rate of40 kg ha'' enhanced the plant height. 

Patel and Patel ( 199 1) conducted a field trial where plant height of mungbean 

showed superiority at 60 kg 11 05  ha" followed by 40 kg 11205  ha'' application rate. 

2.2.3 Number of pod plant" 

Samiullah ci al (1987) reported that number of pods plant'' was highest with the 

application ol hO kg N75 kg P 204+60 kg K 20 in summer inungbean. Suhartatik 

1991) observed that NPK fertilizer significantly increased the number of pods 

plant''of munghean. 

vA field trial was carried by Sardana and Verma (1987) in New Delhi. India. in 

1989-84 and observed that application of nitrogen, phosphorus and potassium 

fenilizers resulted in significant increases in number of pods plant" ofmungbean. 



In in experiment. Ycin ci al. (1981) applied nitrogen and phosphorus fiertilizers to 

mungbean and reported that combined application of nitrogen and phosphorus 

fertilizer increased the number of pods plant* 

Manpreet ci at (2004) conducted an experiment in I .iudhiana Punjab. India during 

summer 2000 to investigate the response of mungbean genotypes to P application 

(0. 20. 40. 60 kg haS ') tinder irrigated conductions. P application increase showed 

signiticani increase in the number of pod plant'. which accounted Ilir significantly 

higher grain and straw yields at higher levels (40 and 60 kg ha') composed to 

lower level (0 and 20 kg ha'). The economic optimum p level for all the 3 summer 

mungbean genotypes was Ibund to he 46.1 kg P205  hi. 

Sarkar ci al. (2005) conducted a field experiment to study the effect of plant 

spacinQ and P on seed yield 01 mungbcan and observed that the highest pod plant4  

was lound in the spacing of 20cmx20cni with 40 kg- P205 ha4. 

In trials, on clayey soils during the summer seasons of 1979-80. Patel et of. (1984) 

studied the effects of 0. 10,20 and 30kg N ha" and 20.40.60 and 180 kg P205 ha" 

on the growth and seed yield of mungbean. Results of their studies revealed thai 

application of 40 kg P20 ha'' along with up to 20 kg N ha' significantly increased 

the number of 1)0115 plant4  of mungbean: further increase in phosphorus rates was 

not eeonoin ieal. 

(Jopala Rao ci (7l. (1993) carried out a field experiment to find out the responsc of 

lour-mungbean eultivars cv. Pusa Baishakhi. LOG 407. LOG 410 and MS 267 to 3 

levels of phosphorus (0, 25 and 50 kg 1120 ha"). They reported that number of 

pod,, plant'' increased significantly with increasing phosphorus levels from 0 to 50 

kQ ha1  where a uniform close of 20 kg N ha'' was applied as a basal for all the 

treatments. A field experiment conducted by Sarkar and Banik (1991). results 
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revealed that application of 10 kg N ha to munghean resu Red in appreciable 

improvement in number of pods plant t over no nitrogen. 

Tank cial. (1992) showed that munghean fertilizer with 20 kg N along with up to 

the level of 40 kg P705 ha' could be assigned to significantly higher number of 

puck plant'' over the unfertilized control. Ahmed et al. (1986) studied in a field 

experiment to investigate the effects of various levels of phosphorus on the growth 

and yield ci mungbean and expected that phosphorus application UI)  to 60 kg ha" 

progressively and significantly increased the number of pods plani'. 

Kalita (1989) conducted an experiment in 1986-88 applying 30 kg P205  ha" to 

munghean and suggested that application of phosphorus increased the number of 

pods plant'L In another trial. Reddv et 0/. (1990) found that application of 

phosphorus increased the number of pods plant' in niungbean. 

Bavan and Saharia (1996) reported that application of phosphorus to mungbean 

V radicisci L.) unaliècted the number of pods plant''. Results of a field experiment 

carried out by Shukia and Dixit (1996) revealed that application of phosphorus to 

inunQbean signi Iicantiv increased the number of pods plant'' up to 40 kg P205  ha''. 

Sharnia and Singh (1997) carried out a field experiment during 1989 and 1990 to 

study the effects of various levels of phosphorus (0, 25. 50 and 75 kg ha'') on the 

growth. yield and yield attributes of inungbean. They observed that application of 

phosphorus at 50 kg ha" 
I  signilicantly enhanced the number of pods plant''. 

Masthan et cii. (1999) stated that number of pods 	of summer munghean cv. 

LGU 127 increased with increasing P rates. Mitra ci al. (1999) expected that 

inunghean grown in acid soils of i'ripura. the maximum number of pods plant' 

vere recorded with application of 50 kg 11205  ha''. Singh ci al. (1999) studied in a 

field trial that number of pods plant" of mungbean cv. NDM- I grown at 
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Faisalabad. t.Ittar Pradesh. India in summer 1996 generally increased with up to 

26.4 Ice P haS ' 

Sangakkara (1990) carried out a field experiment on mungbean cv. Ml 5 and Type 

61 where 0-I 20 kg K20 had  were applied as basal dressings or split applications 

(60:40 at planting and flowering (line) and followed that potassium application 

significantly increased the percentage of pod set in munghean. 

2.2.4 Number of branches Plant" 

(lopala Rao ci al. (1993) conducted a field trial to find out the response of loam 

munubean cultivars (pusa Baishakhi LOG 407, I XIG 410 and MS 267) to levels 

of Phosphorus (0. 25. 50 Kg P205  hi') and Sandy loam soil. The soil was low in 

available 1120 (9 kg ha1). They Ibund that number of branches plant' increased 

signilieantly with the increase in P UI) to 50 kg hi' along with 20 kg N hi'. 

In a field experiment. Patel and Patel (1991) suggested that number of branches 

planti Of mungbean showed superiority at 60 kg P205  hi' followed by 40 kg ha1  

P205 application when grown in Sandy textured soil, low in total N (0.04%) higher 

in available P (77.33 kg hi') and rich in available K (388.15 kg ha'') with the 1) 
}1 

7.5 

I laniid (1988) reported that N application increased the number of branches planC' 

of munghean CV. Muhanik grown in a polyethylene green house. Abd-LL-Lateei 

c?( cii. (1998) conducted a field experiment (luring 1994 and 1995 summer season at 

Shalakan. Kaluhia Governorate. to study the effect of foliar application of 

nutrients on the growth and yield of mungbean CV.Kawmy- 1 . Experimental 

results revealed that application of urea increased the number of branches plani' 

Sharnia and Singh (1997) noted that application of 50 kg hi' to mungbean 

enhanced the number of branches plant''. 
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Singh and Ahlawat (1998) expressed that application of P to mungbean CV 1S lb 

increased the number of branches plani' tip to 12.9 kg ha' when the grown in a 

sandy loam soil, low in organic carbon and N. and medium in P and K and with a 

p1'  o17.8. 

Singh ci at. (1999) carried out of field experiment on mungbean C\i NDM- I at 

Faisabad. Uura Pradesh. India in summer 1996 and noted total number of branches 

plant' generally increased with up to 26.4 kg P 

Uhosh (2004) observed in a pot experiment at Bangladesh Institute of Nuclear 

Agriculture (BINA). Mymensingh that different levels of nitrogen indicate that 

number of branches plani' was gradually increased with increasing N level @ 25 

kgN hi'. 

Toniar c/ at (1996) observed that leaf number, branch number planf' of,  summer 

mungbean (Vgna radiia) were highest with 60 kg P205  ha 1. 

Sarker ci at (2005) conducted a [kId experiment to study the efibet of plant 

spacing and phosphorus on seed yield of mungbean and observed that the highest 

number of branches plani' was found in the spacing of 20 ctnx20cm with 40 kg 

PA ha'. 

Kumar ci al. (2003) conducted an experiment to find out the response of' 

mungbean cultivars to diliërent levels of phosphorus (0. 20,40 and 60 kg P20s hi 

in I laryana. India. They found that the number of branches planf' increased 

with increasing P rates. 

2.2.5 Pod length 

During field trial, carried out by Sardana and Verma (1987) in Delhi. India. in 

1983-84. it was followed that application of nitrogen, phosphorus and potassium 
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fertilizers resulted in significant increases in the p0(1 length of munghean. 

Suhartatik (1991) noted that residue of lime with Nit fertilizer significantly 

increased the pod length of mungbean. 

lank ci at. (1992) reported that mungbean fertilized with 20 kg N had  could be 

assigned to significantly longer pod length over the rest of the higher (40 kg N hi' 

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

significantly increased up to the levels of 40 kg P205  haS over the control. A field 

trial, carried out by Sarkar and l3anik (1991). result showed that application of 10 

kg N ha' I)  to  mungbean resulted in appreciable improvement in pod length over 

the control. 

Patel and Patel (1991) found that pod length of mungbean varieties showed 

superiority at 60 kg P105 had  lbllowed by 40 kg P0 ha" applicalion rate. Thus 

pod length was found to be increased with increasing levels of phosphorus from C) 

to 60 kg,  ha". 

2.2.6 Number of seeds pod-' 

Samiullah ci at'. (1937) conducted a field experiment and observed that number of 

seeds pod were the highest with tO kg N I 75 kg P2°c + 60 kg K20 in summer 

inungbean. 

A field experiment carried out by Ciopala Rao ci al. (1993) to find out the response 

of four mungbean eultivars (Pusa Baishakhi, LOG 407, LCiCI 410 and MS 267) to 

3 levels of phosphorus (0. 25 and 50 kg P205  ha'') in sandy loam soil, which 

contain low in available P'Oc (9 kg ha'). Their study suggested that number ol 

seeds pod" significantly increased with the increase in P levels from Oto 50 kg 

P'Oc ha'' where a uniform dose of 20 kg N ha" was applied as a basal for all the 
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treatments. In a field experiment. Sarkar and l3anik ( 1991 ) observed that 

application of 10 kg N ha'' resulted in increased number of seeds pod' of 

niungbean over no nitrogen. 

Kalita (1989) conducted field trials (luring 1986 to 1988. applied 30kg P205  ha" to 

munghcan and noted that phosphorus application increased the number of seeds 

over the control. Reddy c/ a/. (1990) earned out an experiment with three 

cultivars of mungbean in 1987. applying 0 or 50 kg P10s  ha'' as a basal dressing or 

50 kg P:05 ha" in two equal split dressings at the sowing and Iloweririg time. 

Results showed that application of phosphorus increased the number of seeds pod 

I in niungbean. 

Bavan and Saharia (1996) reported that application of phosphorus to mungbcan 

unalThcied the number of seeds pod''. Shukla and Dixit (1996) conducted a field 

experiment with rnungbean and reported that application of phosphorus 

significantly increased the number of seeds pod" up to 40kg 11205  ha''. 

Singh and Ahlawat (1998) reported that application of phosphorus to niunghean 

cv. PS 16 increased the number of seeds pod" when grown in a sandy loam soil. 

by organic carbon and N. and medium in P and K and with a P" of 7.8. In a field 

trial, carried out by Masthan c/ al. (1999) followed that number of seeds pod'' of 

summer mungbean cv. LOCi 127 increased with increasing residual Kharil' and 

Rabi phosphorus rates. 

Mitra ci at (1999) stated that application of rock phosphate (50 kg P,0 ha'') to 

summer munghean grown in acid soils of 'I'ripura. India, during the Kharif (rainy) 

seasons of 1996 and 1997. maximize the number of seeds pod". 
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Sin9h el al. (1999) studied a field trial on mungbean cv. NDM-1 grown at 

1-aisahad. (Juar Pradesh. India. in summer 1996, was given 0-26.4 kg P ha'. Their 

study revealed that number of seeds pod' generally increased with up to 26.4 kg P 

ha". 

Sangakkara (1990 conducted a field trial on mungbean cv. Ml 5 and Type 61 where 

0-120 kg K20 ha" were applied as basal dressings or split applications (60:40 at 

plarning and flowering time) and noted that application of potassi tin to mungbean 

significantly increased the number of seeds pod" when grown on the soil contain 

low in potassium. 

Kuniar ci at (2003) conducted an experiment in I larana. India to investing ate 

the response of mungbean cultivars to different level of P (0.20,40,60kg  P205 ha' 

1),  They found that P at 20, 40. 60 kg ha'' increased the grain pod" over control. 

2.2.7 Weight of 1000-Seed 

Sardana and Verma (1987) carried out an experiment in Delhi. India. in 1983-84 

and stated that application of nitrogen, phosphorus and potassium fertilizers 

resulted in significant increases in 1000-seed weight of mungbean. 

Patel et of. (1984) studied the effects of 0. 10. 20 and 30 kg N ha' and 0. 20, 40. 

60 and 80 kg P20 ha'1  on the growth and seed yield of mungbean on elayey soil 

during, the summer seasons of' 1979-80. They observed that application of 40 kg 

P30 ha'' with up to 20 kg N hi' significantly increased the 1000-seed weight of 

mungbean further increase in phosphorus rates was not economical. Bali ci al. 

(1991) carried out a field trial during the Kharif season on silty clay loam soil. 

Ibuml that 1000-seed weight of munghean increased with up to 40 kg N and 60 kg 

p:05  ha'. 
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Irung and Yoshida (1983) set tip an experiment on mungbean in nutrient soil, 

contain i rIg 0-1 00 ppm N in the form of ammoni 11111 nitrate or 10 or 100 ppm N as 

urea, sodium nitrate. ammontum nitrate or ammonium sulphate. Results showed 

that 1000-seed weight was highest with 100 ppm N. 

A field experiment conducted by Sarkar and Banik (1991). results revealed that 

application of 10 kg N/ha to inunghean resulted in appreciable improvement in 

yield attriI)utes like 1000 seed weight over the control (no nitrogen). Quah and 

Jaufar (1994) noted that 1000 seed-weight oirnunghcan increased significantly the 

application of nitrogen at 50 kg ha 

An experiment carried out in 1980-82 by Patel ci al. (1988) on a loamy sand soil 

and observed that application of 20 kg P20 ha' to mungbean increased 1000 seed 

weight. 

iteddy et al (1990) conducted an experiment with three cultivars of mungbean in 

1987. applying 0 or 50 kg P205 ha' as a basal dress or 50 kg P205  ha' in two equal 

split dressings at the time of sowing and flowering. Results revealed that 

application oIphosphorus increased 1000-seed weight. 

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

16 increased 1000-seed weight up to 12.9 kg ha'. Micra ci al. (1999) reported that 

1000-seed weight of summer mungbean might be maximized with the application 

olroek phosphate (50 kg PM5 ha4 ) when grown in acid soils ofiripura in India. 

2.2.8 Seed yield 

Rudreshappa and HaliKatti (2002) conducted a field experiment in Karnataka. 

India during the summer season of 1999-96 to study the effect of nitorgen levels 

(0. 12.5 and 25 kg ha1) on growth, yield and nutrient uptake of green gram in 

paddy Ilowers. Application of 12.5 kg N  ha' recorded significantly higher grain 

22 



yield. Further increase in N does (25 kg N ha'3 ) did not significantly increase the 

yield. 

Pathak ci al. (2001) conducted an experiment in India to study the effect of N 

levels (0. 10. 20 or 30 kg ha'1 ) on growth and yield of green grain under rainled 

condition during the summer of 1999 application of 20 kg N ha'' yielded at poor 

with that of 30 kg N hi' where as it had higher yield than 10 kg N ha4  and no N 

treatments. 

Mian et at. (2000) conducted a Field experiment to know the effect of foliar spray 

with Bavistin SOwp (0.05%). In dofil M 45 80 wp (0.2%) and urea (1.2%) on the 

control of' cercospora leaf spot and is reported that foliar application of urea 

showed no significant eflict on cercospora lealspot but increased seed yield. 

Sarkar c' al. (2005) conducted a field experiment to study the effect of plant 

spacing and phosphorus on seed yield of rnunghean and observed that highest seed 

yield was Ibund in the 30emx 10cm with 40 kg P205  ha'' 

Kuntar ci at. (2002) conducted an experiment in Haryana. India to investigate the 

response of munghean cultivar to different levels of P (0, 20. 40 and 60 kg haj. 

I hey Ibund that P at 40 and 60 kg ha" increased the grain yield over control and P 

at 20 kg hi'. 

Yadav and .Iakhar (2001) found that grain and stover yield of mungbean increased 

UI) to 60 kg P205  application ha". Singh el al. (2001) observed that 30 ing P205  kg" 

soil gave the highest seed yield of green grain. 

Malik ci at (2003) conducted a study in Pakistan to determine the effect of 

various level ofN (0. 25. 50 kg ha") and P (0. 50. 75 and 100 kg ha") on the yield 
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and quality of mungbcan (vigna raditwa) cv. NM-98 in 2001. Results showed that 

maximum seed yield and I'rotem were obtained by combination of 25 kg N ha'' 

and 75 kg P ha'. 

Kumar el al. (2003) conducted a held experiment at Hisan. 1-laryana. India dtiring 

the summer season of 1999-2000 to find out the effect of N (0, 10. 20 and 30 kg 

ha-I) and P (0. 20. 40 and 60 kg ha'') on the performance ol' mungbean cv. MH 

85-I11 and T44. They found that gain yield increased with increasing N rates tip 

to 20 kg N ha''. but further increase in N rates did not affect yield. P at 40 and 60 

kg( ha 1  significantly increased grain and stover yield. Increasing P and N rates did 

not affect harvest index. 

Sharnia a, al. (2001) conducted an experiment to hind out the effect of difkrcnl 

levels on N (0. 10 and 20 kg ha'') and P (0.30. and 60 kg P205 ha') on the 

performance of mungbean cv pusa Baisakhi tinder mid-hill condition in I limachal 

prodesh. india. Results revealed that highest level of N and ?,°5  increased 

biological and grain yield, harvest index and seed protein content. 

Khlaimon el al. (1979) conducted a field experiment in the irrigated area of 

Banpong in Ratchaburi province and Chainat Agricultural Experiment Station. 

Bangkok. Thailand where 3 mungbean varieties (U-thong 1. CIiS 14 and Black 

pod) and live rates of Irtilizer (3-0-0.3-4.5-3. 3-9-6, 13.5-9 and 3-18-12 kg ha4  

of N 11,05-K,0) were used. Results indicated that both the varieties and lerti I icr 

had no effect on mungbean seed yield in both locations. The average seed yield of 

Ratcliaburi irrigated area was 248 kg ha1  while that of Chainat Agricultural 

Experiment Station was 158 kg ha''. 'There was an interaction between the 

varieties and fertilizers on seed yield at Chainat Agricultural Experiment Station. 
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Werakonphanit c/ at. (1979) stated that rmingbcan showed no significant 

diiThrences among fertilizer grades. (0-0-0.3-0-0 and 3-9-0) which seed yield 156. 

168 and 175 kg hz(' respectively. The lertilizer application for mungbean is not 

necessary. 

An experiment, conducted by Sardana and Vcrma (1987) in Delhi. India. in 1983. 

84, results revealed that application of nitrogen, phosphorus and postassiuni 

krtilizers resulted in significant increases in seed yield of nmngbean. 

Results from field experiments conducted by Mahadkar and Saraf' (1988) during 

o the sprin&'sttmmer and Kharf seasons of 1984-85 showed that application of N 

with P and K at 20:2:5 kg ha1  to mungbean as ['oliar spray at the pod filling stage 

g- gave seed yield (han N applied as a top dressing at the same gro),\th stage. Khanam 

c/ cii. (1996) reported that the lull NIK PIUS compost treatment increased (he seed 

r.\yield of mungbean by 83-871/0. 

A field trial was conducted by Dhingra et cii. (1998) in 1992-94 at Ludhiana. 

Punjah. India on loamy sand soil, low in organic carbon and medium in P and K. 

to study the combined effects of NPK and oilier manipulations on the productivity 

of niunghean (V. radiata)—lndian mustard (Brassica juncea) cropping system 

r3- 	under irrigated conditions. The highest productivity of' niungbean growil in the 

N- 	svsteni was obtained with 30 kg N. 40 kg P and 2 kg K ha"
I  applied to the cr01) 

under the normal plant density 

Yein et cii. (1981) applied nitrogen and phosphorus fertilizers to study their 

relative contributions towards increasing the seed yield of mungbean. Their 

stttdies showed that nitrogen along with phosphorus fertili2.er  increased the seed 

yield. Yein (1982) conducted 2-year field trials in Assani. India. on munghean and 

lind out that 10 kg nitrogen in combination with 20 kg phosphorus ha'' resulted in 

significant increases in seed yield. 
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In trials on elaycy soil during the summer seasons of 1979-80. Patel et cii. (1984) 

studied the effects of 0. lO. 20 and 30 kg N ha' and 0. 20. 40. 60 and 80 kg P2O 

had on the growth and seed yield of mungbean. A significant increase in seed 

yield was observed with the application of nitrogen up to 20 kg haS' and 40 kg P20c 

had: fUrther increase in phosphorus rates was not economical. 

Aiya and Kalra (1988) reported that applied phosphorus (50 kg ha4 ) and nitrogen 

(50 kg ha4 ) increased the soil N content and mungbean yield. Bali et al. (1991) 

conducted a licld trial in the Kharif seasons on silty clay loam soil and found that 

seed yield of niunghcan increased with up to 40 kg N and 60 kg P20c ha* 

A held experiment was carried out by Sarkar and Banik (1991). results showed 

that application of N and P improved plant productivity and significantly enhanced 

the seed yield of mungbean. Response to N and P205  was recorded tip to IC) and 60 

kg ha'. respectively. The maximum seed yield was obtained with the combination 

oL' 20 kg N and 60 kg VM h&' which was statistically at par with 10 kg N supplied 

along with 60 kg P,0 ha* Both 10 and 20 kg N had  gave significantly higher 

seed yield over the control at each P level. 

Ciopala Rao et ai. (1993) conducted a field trial to find out the response of four 

mungbean cultivars cv. Pusa Baishakhi. I .GG 407. LGG 410 and MS 267 to 3 

levels of phosphorus (0. 25 and 50 kg P205 hi') during the Kharif season of 1988-

89 in sandy loam soil of Bapalta. India. The soil was low in available P105  (9 kg 

haj. A uniform dose of 20 kg N hi' was applied as a basal for all the treatments. 

Irrespective of varieties tested, the seed yield of mungbean increased significantly 

with the increase in phosphorus levels from 0 to 50 kg P,O, ha". Phosphorus 

application increased the seed yield by 18 and 51.2% at 25 and 50 kg P20c had 

over no phosphorus. However. Pusa Baishakhi out-yielded all the other varieties at 

50 kg P20s ha". 

26 



In a lick! experiment on a clay soil during the Kharif season of 1990. I3adole and 

(Jmak (1994) observed that seed yield of mungbean cv. lAP increased by N and 

P application. In the fertilizer treatments, application of 50% of the recommended 

N and P rate gave the highest yield of 1.17 t 

Pate! and Patel (1994) carried out a field experiment during the summer seasons of 

1990-1991 at Navasari. Gujarat. India, mungbean cv. K 51 given 20kg N —40 kg 

P,05  ha'' (recommended rate) aave the highest seed yield (1.74 I ha'') which was 

not signilicantly different (1.67 t haj from the foliar application of urea (1.51YO) 

diammonium phosphate (0.5%) at 30 and 40 DAS. Applying only 25 or 50% of 

the recommended N pitis P rates, with or without foliar N and P. signilicantly 

decreased the seed yield. 

Yadav c/ @1. (1994) conducted a field trial on sandy loam soil during the Kharii 

(monsoon) season of 1986 at I lisar. I-Iaryana. India. with mungbean cv. K 851 and 

were given 0. 50 or 100% of the recommended N and P fertilizers (20 kg N as urea 

and 40 kg P205 hi as single super phosphate). They found that mungbean 

receiving the recommended fertilizer rate gave thc highest seed yield. 

Karle and Panwar (1998) conducted a field trial at Badnapur. Maharashtra. India, 

in 1992-95. Munghean was grown in the Kharif (monsoon) seasons. DilIërent N 

and P fertilizer rates were applied in both the seasons. There were not treatment 

eliCets on the seed yield of mungbean. 

In a field experiment. carried out by Sarma and Sarnia (1999) in summer 1996-

1997 and 1997-98 at Ciolaghat. Assam. India, mungbean was grown using Iuirmers 

practices or different combinations of fertilizer application (10 kg N + 35 kg P20s 

Seed yield was 0.40 t hi' with flirmers' practices, while amonil the 
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individual improved practices: the highest yield was given by the fertilizer 

application (0.77 E ha '). 

1-lamid (1988) reported that N application increased the seed yield of mungbean 

cv. Muharik grown in a polyethylene green house. Mahmoud et al. (1988) also 

observed that applied nitrogen increased the seed yield up to a certain level with 

dilierent row spacing in mungbean. Patel ci at (1988) conducted a field 

experiment on a loamy sand soil in 1980-82 and noted that application oN) - 20 kg 

N ha' to mungbean had no significant ellèct on the seed yield. 

Pongkao and Inthong (1988) reported that application of 15 kg N ha to 

mungbean was superior to nil in the entire characteristics measured. especially 

produced seed yield 23 per cent higher and statistically significant. 'Ihough the 

thur rates ol' N applied at the flowering did not cause the difference in yield to be 

statistically significant. however 60 kg N ha' tended to produce the highest yield. 

I lamid (1991) lound that a concentration of 10 rug N was most beneficial to pod 

and seed development of mungbean than the higher or lower concentrations. 

Spraying N at flowering time caused significant increase inyield but application at 

flowering and late reproductive phase gave signilicantly greater seed yield than 

an) single application. He also reported that foliar application of N at 10 mg 

applied twice in the reproductive phase gave higher yield advantage. 

Leelavathi ci al. (1991) reported that different levels of nitrogen showed 

significant difference in seed yield of mungbean up to a certain level (60 kg N ha 

I
). Sarkar and Banik (1991) reported that seed yield of mungbean increased 

significantly up to 10 kg N ha* On an average, seed yield increased by 24 per 

cent due to 10 kg N ha' over no nitrogen. 

404 
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Chowdhurv and Rosario (1992) had undertaken a studs' to point out the effects of 

O. 30. 60 oi•90 kg N 	on the growth and yield perlbnnance of inungbcan at Los 

Banos. Philippines in 1988. They noted that applied N at the levels above 30 kg 

ha' reduced the seed yield. 

Phimsirkul (1992) conducted a field trial, results revcaled that no effects of' 

nitrogen lërtili,er were observed, when mungbean was cultivated in Mab Bon soil. 

Seed yield of munghean varieties. U-Thong 1 when received nitrogen at 3 kg ha", 

trend to be relatively higher seed yield than the other treatments. 

'Lank ci ci. (1992) observed that mungbean fertilized with 20 kg N ha'' out yielded 

rest oF' the higher (40 kg N ha'') and lower (unfertilized control) levels of N h 

recording significantly higher seed yield. Ardeshna et al. (1993) stated that 

application or nitrogen á; 20 ku ha" to munghean out-yielded (7.5 q had). but 

significantly higher than 10 kg ha''. 

In an experiment, carried out by Santos ci ci. (1993) on rnunghcan cv. Berken. 

grown in pots in podzohic soil where 7 levels of N (0. 25, 50. 100. 200. 400 and 

500 kg ha") were applied in the form of NH4NO3. They reported that seed yield 

per plant increased with the first increment of N (25 kg N ha'') only and were 

decreased at N application rates 200 kg ha" or above. Plants grown at 400 and 500 

kg ha' showed reduced growth and seed yield at these high rates. Ii is concluded 

that lower rates of N can improve the seed yield of well-nodulated munghean 

)lants but no advantage is gained by using the rates less than 25 kg ha'' 

Quah and Jaathr (1994) noted that seed yield of niungbean increased signilicantly 

by the application of' nitrogen fertilizer at 50 kg 	Kaneria and Patcl (1995) 

conducted a field experiment on a Vertisol in 1989-91 in (.iujarat, India, mungbean 

cv. K 581 was sown and given 0 or 20 kg N ha''. The application of 20 kg N 
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to mungbean significantly increased the seed yield from 1.08 (no nitrogen) to 1.14 

I ha S ' . 

In a held experiment conducted by Satyanarayanamnia Ci cii. (1996) in 1992-93 at 

I am. (iwitur. Andhra Pradesh. India. S mungbean cultivars were sprayed with 2% 

urea at pre-Ilowcriig, flowering, pod development or at all (lie combinations or 

two to three growth stages. They followed that spraying urea at flowering and pod 

development stages produced the highest seed yield of 1.59 t h&'. 

In a field trial. Vasimalai and Subramanian (1980) reported that seed yield of 

niungbean was significantly increased with 50 kg P205  hi' and decreased with 

further increases in P rates. Abdulsalam and Nair (1983) grown mungbean on a 

sandy clay loani acidic soil (P" 5). applied 0. 30 and 60 kg P20 had and/orG. 0.5 

and I t calcium hydroxide hi' (corresponding to 0. 25 and 50% of lime 

requirement up to IS em depth). Results revealed that seed yield was significantly 

increased by phosphorus. lime and especially lime + phosphorus. 

Ahmed ci cii. (1986) conducted a held experiment to investigate the etleci of 

various levels of' phosphorus on the growth and yield perlbrmance of' munghean. 

They t'ound that phosphorus application up to 60 kg hi' progressively and 

significantly enhanced the seed yield. 

Patel ci cii. (1988) reported that application of' 20 kg P205 had  to mungbean gave 

average seed yield of 0.75 t ha'' compared with 0.57 t hi' without phosphorus. 

Yield was not litriher increased with 40-60 kg  P205  hi'. In 1986-88. Kahila (1989) 

applied 30 kg P'O; hi' to munghean that produced the seed yields of 0.90 - 0.96 

ha" compared with 0.59 - 0.68 I hi without phosphorus. Further increase in yield 

with 45 kg P205  ha" I  was not significant. 



In an experiment, carried out by Reddy et cii. (1990) with three cultivars of 

mungbean in 1987. applying 0 or 50 kg P205  hi' as a basal dressing or 50 kg P,Oc 

ha' in two equal split dressings at the tinte of sowing and flowering, gave the 

average seed yield of 65.09.. 99.56 and 108.61 g m 2. respectively. 

Thakuria and Saharia (1990) noted that Phosphorus levels significantly influence 

the seed yield. The highest seed yield of 7.20 q ha" was recorded with the 

application of 20 kg P205 had,  which was at par with 40 and 60 kg P205  hi'. In a 

field trial. Sarkar and Banik (1991) studied that increase in levels 01'P,05  up to 60 

kg hi' resulted into correspondingly higher seed yield. They also Ibund that 

increase in seed yield mungbean due to 30 and 60 kg P20 	was SI and 93 per 

cent over the control, respectively. 

In a field experiment, during the summer seasons in 1987-88 at Baruipur Farm 

Calcutta I Jniversity. Sarkar (1992) studied that seed yield of mungbean response 

phosphorus application (0. 40 or 80 kg P205  ha'') was linear. 

Tank ef al. (1992) carried out a field experiment and reported that secd yield 

increased significantly up to the level of'40 kg 112(}5  hi' over the control. This was 

evidently resulted from higher number ol pods plant''. pod length and test weight. 

Relative consistency in seed yield with an increase in P level from 40 to 80 kg 

indicates that P level greater than 40 kg P20 ha'' may not he helpful for harvesting 

potential yield of summer mungbean. 

Ardeshna c/ al. (1993) observed that significantly higher seed yields of mungbean 

(7.7 and 7.71 q ha") were recorded at 40 and 60 kg 1120 ha''. respectively 

compared with 20 kg P205  ha'' (6.46 q hi'). Chovati el at. (1993) followed that 

application of 40 kg 11205  ha" being on a par with 60 kg 1'205  ha" resulted in 

significantly higher growth and seed yield of summer mungbean than 0 and 20 kg 
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P2O had. The response to Phosphorus fertilization could he described to low I' 

status of these soils. 

In a field trial conducted by Borah (1994) at Shillongani. Assam. India. in the 

1990- 91 rainy seasons and applied C) or 50 kg diainmonium I)Itosphate ha 1  on 

mtinghean cv. ML- 131. Results revealed that applied phosphorus did not afkct 

the crop yield. 

Kalita ci ai. (1995) conducted an experiment during the winter season. of 1988-89 

in India. Results reported that application of phosphorus significantly increased 

the seed yield of munghcan. Bayan and Saharia (1996) carried out an experiment 

to study the effect of phosphours on mungbcan during the Kl,arif seasons of 

seasons of 1994-95 in liiswanath Chariali, Assam. India. The results indicated that 

seed yield was unaffected by phosphorus application. 

Sharma c/ cii. (1997) conducted a field experiment in 1989 and 1990 in Uttar 

Pradesh. India. munghcan cv. Pant Moong 2 was given 0. 25. 50 or 75 kg P20 ha 

It was found that seed yield increased with up to 50 kg 11205  (1.22 t ha'). 

Sharma and Singh (1997) carried out a field experiment during 1989 and 1990 to 

study thc effects of various levels of phosphorus (0. 25, 50 and 75 kg haS ') on the 

grO\Vth, yield attributes and yield of rnungbean. They found that application of 

phosphorlLs:a. 50 kg ha' enhanced the seed yield significantly during both the 

years. 

Karam Ilusain ci at (1998) performed a field trial in 1986-88 at Kanpur, Uttar 

Pradesh. India, munghean cv. T 44 was intercropped with pigeonpea (Ca/amtv 

cajan) cv. f 21 with application of 0. 30, 60, or 90 kg P ha'. The best-combined 

yield was obtained by the application of 60 kg P ha* 
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Sinah and Ahlawat (1998) carried out 2-years experiment at the Indian 

Agricultural Research Institute. New Delhi, India. during 1986-87 on a sandy loam 

soil, low in organic carbon and N. and medium in P and K and with a pH of' 7.8. 

Resulis of their study indicated that P application to mungbean cv. PS 16 increased 

the seed yield up to 12.9 kg haS '. Masthan et al. (1999) conducted a field 

experiment in 1991- 93 at Hyderahad. Andhra Pradesh. India. and reported that 

yield of summer niungbean cv. LUG 127 increased with the increasing phosphorus 

rates. 

Mitra e/ at (1999) conducted it field experiment during the Kharif (rainy) seasons 

ol' 1996 and 1997 to study the effect of rock phosphate on the growth and yield of 

mungbean in acid soils of Tripura. India. Results of their study revealed that seed 

yield of' mungbean should be maximized with the combined application of 

Mussooric rock phosphate (50 kg P205  ha'1 ). Application of Mussoorie rock 

phosphate increased the seed yield by 39.9%. 

Rashid ci al. (1999) carried out a field experiment for determining P deficiency 

diagnostic criteria in niunghcan. In a pot culture experiment using a P-deficient 

typic tstochrept. maximum increased in seed yield by P application was 686% 

over the control and lèrtilizer requirement for near-maximum (95%) seed yield 

was 30 mg P kg soil In a field experiment on a P-deticient typic Camborthicl. 

however maximum increased in seed yield was 262% over the control. 

Raundal ci at. (1999) carried out a field trial in Kharif (monsoon) season at Pune. 

Maharashtra. India. in 1997-98 and the results of their experiment suggested that 

application of 60 kg ?° ha'' to mungbean significantly increased the seed yield 

(18.23 l  ha'). 

An experiment was conducted by Singh ci ai. (1999) on mungbean cv. NDM at 

l7aisabad. (ittar Pradesh. India in summer 1996 and was given 0-26.4 kg P hi'. 



Results of their study showed that seed yield of mungbean generally increased 

with tip to 26.4 kg P ha* 

Ram and l)ixit (2000) conducted a field experiment during summer 1987 at 

l:aisahad. Littar Pradesh, India. mungbean cv. K-85 I was sown on 20 or 30 March 

or 9 April and given 0. 20, 40 or 60 kg P ha4. They reported that seed yield of 

mungbean was increased with increasing P rate. 

Sadasivam ci at (1990) reported that mungbean cv. CO3 gave 809. 833. 870 and 

890 kg seed ha1  with no K. 25 kg K 20 ha'. 1% KCI spray and 1% K 2 SO4  spray at 

the flowering, respectively. The greatest responses came from the application as 

foliar sprays. 

In a field trial, conducted by Sangakkara (1990). 0-120 kg K-,0 ha1  was applied as 

basal dressings or split applications (60:40 at the planting and flowering time) and 

the growth and yield parameters of mungbean cv. Ml 5 and lype 61 were stu(lie(1. 

Potassium application did not affect the germination el seeds and seedlings 

establishment but it increased the seed yield plant 

Dinata ci cii. (1992) snidied the response of mungbean varieties cv. MIX) 944 and 

MEG 648 to potassium fertilizer from April to June 1989 in Kuta. fIadung (Bali). 

The potassium content in the soil was low. The potassium closes were 0. 12.5. 25. 

37.5. 50 and 75 kg K,0 ha''. respectively. There was no significant efFect of 

potassium on the seed yield of MIX) 944 and MI (i 648 (1.9 and 15 t ha 1 . 

respectively). 

2.2.9 Straw yield 

Sarkar and Banik (1991) noted that the interaction effect between N and P on 

straw yield of inungbean was significant. With higher rates of both N and P. there 

were correspondingly higher straw yield. The straw yield was appreciably higher 
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at higher N levels at all the levels of P. Both the 10 and 20 kg N haS ' gave 

signilicantiv higher straw yield over the control at each P level. Ihe response it) 

higher rate ofN proved more beneficial with higher rate of P only. 

Mahmoud et al. (1988) observed that nitrogen application increased the straw 

production tip to a certain level with different row spacing iii inunghean. 

l3aiiik (1991) conducted a field experiment, results showed that straw yield of 

munghean increased signiticantly up to 10 kg N ha* On ,in average straw yield 

increased by 24 per cent due to 10 kg N ha over no nitrogen. 

Sarkar and I3anik (1991) reported that increasing levels of P7 0 tip to 60 kg liaf' 

resulted in correspondingly higher straw yield of nmngbean. Increased straw yield 

might he due to higher synthesis of carbohydrates and protein. Sharma and Singh 

(1997) stated that applications of phosphorus @ 50 kg haS ' enhanced the straw 

yield of mungbean signi licantly. 

2.2.10 Harvest index (lit) 

In a field experiment. carried out by Mozumcier (1998) at the Agronomy Field 

I aboratory. Bangladesh Agricultural lJniversity. Mymensingh during the period 

from March 1994 to June 1994. studied with five nitrogen levels (0, 20. 40. 60 and 

80 kg N ha') and two varieties oisumrncr munghean viz.. l3inamoog-2 and Kanti. 

results revealed that nitrogen produced negative effect on harvest index. Harvest 

index ('Vu) was decreased by higher nitrogen levels. 

Singh and Ahlawat (1998) conducted a 2-year study at the Indian Agricultural 

Research Institute. New Delhi. India during 1986-87 on a sandy loam soil that low 

in organic carbon and N. and medium in P and K and with a p1-I of 7.8. Results 

indicated that P application to niungbean cv. PS 16 increased the harvest index tip 

to 12.9 kg haS '. 

35 





CHAPTER 3 

MATERIALS AND METHODS 

Ihe experiment was conducted to snidy the e!lèet of fertilizer level and plant 

population on the performance of summer muaghean. The materials used and 

methodology followed in the investigation have been presented in this chapter. 

3.1 Experimental Site 

The experiment was conducted at the Agronomy Ilirm of Sher-e-I3angla 

Agricultural University. Dhaka during the period from first week of April to mid 

June 2007. The area was situated at 2317 N latitude and 90"33 F longitude at an 

altitude of 8.6 meter above sea level (Anon.. 2004). 

3.2 Soil 

The experimental land was medium high belonging to the 'The Modhupur Tract". 

AliZ-28 (Anon.. 1988). The experimental site was shown in the map of AEZ. of 

Bangladesh in Appendix-I. lop soils were clay loam in texture. olive-gray with 

common fine to medium distinct dark yellowish brown inoflle. Soil pIt 7.1 and 

had organic matter 1.08%. The experimental area was flat having available 

irrigation and drainage system and above flood level. The physio-ehemical 

properties of the experimental plot during the period of the study have been 

presented in the Appendix- H. 

3.3 Climate 

The climate of the locality was sub-tropical. The climate was characterized by 

high temperature and heavy rainfall during kharil'-1 season (March- September) 

and scanty rainthil during rahi season (October-March) associated with nioderatety 
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low temperature. The prevailing weather conditions during the study period have 

been presented in Appendix-Ill. 

3.4 Planting materials 

The seeds of BARI mung 5. a modern tnunghean variety was used as experimental 

material. BARI mung 5 was developed by Pulse Research Center ol' Bangladesh 

Agricultural Research Institute in 1997. Plant height of this variety ranges Atm 

4045 cm and seeds are dark green in colour. Lik cycle lasts for 55-60 days and 

synchronous type. The plants are erect, stiff and less branched. Thousand seed 

weight is about 41-42 g. it is resistant to the cercospora leaf spot and tolerant to 

yellow mosaic virus. Fach plant contains 15-20 pods. Each pod is around 10 em. 

long and contains 8-10 seeds. The average seed yield of this cultivar is 1200 kg 

(BARI). 

3.5 'l'reatrncnls 

The aim of this experimeni was to increase the yield of summer mungbcari by 

using appropriate planting density and optimum fertilizer level of the crop. As 

such. two sets of treatments were included in the experiment which was as 

folIo\S 

A. 	Fertilizer level 4 (Main Plot) 

Without fertilizer/Control (F0) 

I half of the recommended dose of fertilizer (F1 ) 

Reeoniniended dose of fertilizer (F2) 

1)ouhte of the recommended dose of fertilizer (F3) 

Recommended dose of Urea. TSP. MP  and lorie acid were 45. 100.58 and I 

kg ha" respectively (BARI). 
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B. 	Plant population 4 (Sub Plot) 

60 plants ni2  (D1 ) 
45 plants ni2  (D2) 
30 plants m' (131) 
15 plants rn 2  (D4 ) 

3.6 Experimental design 

The experiment was laid out in split-plot design with three replications where 

fertilizer level was assigned in the main plot and planting density in the sub Plot. 

The unit p1oi size was 4m x 2.5m. The blocks and unit plots were separated by 

I .5m and I m spacing, respectively. Laying out of the experiment was dofle on 2 

April. 2007. A layout of the experiment has been shown in the Appendix- IV. 

3.7 Land preparation 

At first the land was prepared by pre-sowing irrigation on March 27. 2007 and 

then ploughed with poer drown tractor followed by laddering to achieved a good 

tilth that required for the crop under consideration. 

3.8 Fertilizer application 

The recommended dose of fertilizer of 45. 100. 58 and I kg haS ' were applied in 

the form of Urea. Triple super phosphate. Murate of potash and boric acid. 

respectively. All the Fertilizer was applied at the final land preparation as per 

treatment. 

3.9 Seed sowing 

1he seeds (I3ARI mung 5) were sown by hand in 30 cm apart lines continuously at 

about 3 cm depth on April 3. 2007. 

38 



3.10 Intercultural operations 

3.10.1 Weeding and thinning 

The plots were weeded twice on IS and 30 days aller sowing and thinning was 

done as per recommended planting density. 

3.10.2 Irrigation and drainage 

Two irrigations were given as plants required. birst irrigation was give n immediate 

alter sowing and second irrigation were applied 30 days latter. During 

experimental period, there was heavy rainfull for several times. So it was essential 

to remove the exeess water from the field. 

3.10.3 Plant protection measures 

The fungicide ('upravit 50 WP (Cupper oxychloride) was sprayed RL 80g/5 

decimal during the growth stage of crop to control foot and root rot diseases. 

3.11 Determination of maturity 

When about 30O/  oldie pods were turned brown colour, the crop was assessed to 

attain maturity. 

3.12 llan'esting and post harvesting operation 

The crop was harvested on 6 and 9 June. 2007. Harvesting was done on (cii pre 

selected plants from which plant parameters data were collected and three square 

irietcr area froni the central portion of each plot for taking yield data. Harvested 

plants were bundled and properly tagged and then brought to the threshing floor. 

The pods were separated, dried and threshed. Plants were also dried. 
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3.13 Data collection 

I larvested ten sample plants were used br taking plant characters data and plants 

of three square meter area were used for taking grain and stayer yield. The 

following data were recorded from this experiment: - 

Growth data- 

Plant height at 15 clay's interval starting from 15 DAS 

2. 	Dry weight plants' at 15 days interval starting from 15 DAS 

Yield and other crop characters data- 

Branches plants'' (no.) 

Pods plants" (no.) 

Length of pod (cm) 

Seeds pod" (no.) 

Weight of 1000 seeds (g) 

Seed yield (t ha'1 ) 

Stayer yield (I ha") 

Biological yield (t ha") 

l-larvest index (%) 

The detailed outline of data collection procedure is given below: 

3.11.1 Plant height (cm) 

The height of ten randomly pre-seleeted plants from each plot was measured from 

the ground level to the tip of the leaf of the main shoot at IS days interval till 

harvest 
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3.11.2 I)ry weight plant-1  (g) 

Five plants were randomly selected at 15 1)AS to harvest and different plant parts 

were separated. Alter that the separated plant parts were oven dried and weighed. 

3.11.3 Branches plant-' (no.) 

Total number of branches from ten plants of each plot were counted and the mean 

values were determined. 

3.11.4 Pods plant 1  (no.) 

The total number of pods of ten selected plants per plot at harvest were counted 

and the average values were recorded. 

3.11.5 Length of pod (cm) 

Ten pods were randomly selected from the ten plants and the average length of 

pod were calculated. 

3.11.6 Seeds pod" (no.) 

Pods from each of ten plants were separated at harvest from which ten pods were 

selected randomly. The seeds were separated from the selected ten pods. Then the 

number of seeds per pod was counted and average number of seeds pod' was 

detennined. 

3.11.7 Weight of 1000-seeds (g) 

A sub sample of seeds were taken from each plot from which 1000 seeds were 

counted manually. One thousand seeds thus counted were weighed in a digital 

balance at 12% moisture level to obtain 1000-seed weight (g). 
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3.11.8 Seed yield (t ha1) 

The pods of harvested area were harvested as per experimental treatments and 

threshed. Seeds were cleaned and properly dried under sun. Then seed yield plof' 

was recorded and adjusted at 120/0 moisture level and converted into t ha1. 

3.11.9 Stover yield (t hi') 

The plants of the harvested area were collected and dried in the sun and weighted. 

The weight was converted into I lia'. 

3.11.10 Biological yield (t ha1) 

Biological yield was calculated using the following formula: 

Biological yield = Grain yield -I Stover yield 

3.11.11 Harvesl index 

The harvest index was determined by the following formula (l)onald. 1963: 

Gardner ci cii.. 1985) 

Seed yield (t hi') 

Harvest index (%) 
	 x 100 

Biological yield (t hi') 

3.13 Statislical analysis 

The collected data were statistically analyzed following the TRRISIAF software 

and the nean values were adjudged by least significant difference (LSD) test at 

5% level of significance. 

a 
4 
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CHAPTER 4 

RESLJL1'S AND DISCUSSION 

4.1 Crop growth characters 

4.1.1 Plant height at different days after sowing 

4.1.1.1 Effect of fertilizer level 

Plant height of mungbean was significantly influenced by fertilizer level at 15. 30. 

and 45 days alter sowing (DAS) and at harvest (Appendix V and Table I). At IS 

DAS was that the tallest plant (17.94 cm) was found in the double of the 

recommended close of fertilizer and the height reduced gradually with the 

decreasing rate of fertilizers dose up to without fertilizer. Similar irend of plant 

height ,was observed at 30 and 45 DAS. and at harvest. However, the shortest plant 

15.30cm) was Ibund in the without fertilizer treatment which was statistically 

similar with hallof the recommended dose of fertilizer treatment. Similar trend of 

plant height was observed at harvest. At 30 and 45 DAS the shortest plant was 

observed in the without fertilizer treatment. The pattern of plant height increment 

due to fertilizer treatment revealed that the rate of increase in plant height was 

much higher from 15 DAS to 30 DAS than other dates. Plant height at double of 

the recommended dose increased over without fertilizer were 17.25%. 22.29%. 

19.61 % and 17.70% at 15. 30, 45 DAS and at harvest, respectively. These results 

were in agreenient with the findings ofSardana and Vernia (1987). and Suhartatik 

t.  991) who reported that NPK fertilizers significantly increased the plant height of 

munghean. 
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Table I. Influence of fertilizer level on plant height (em) of mungl)ean at 
different growth stages 

Fertilizer 	 Days after sowing 	 Al harvest 

level 	
15 	 3 0 	 45  

1530 - 3854 	 4454 	4694 

L_ F1 

 
15.84 	41.19 	-- 47.05 J_48.35 

16.45 	44.60 	 49.15 	52.66 

- F3 	 17.94 	47.13 	 52.83 	5525 

_________ 	1.14 	 1.29 	2.52 	 2.09 

CV (%) 	8.07 	- 3.49 	 6.03 	 4.77 

Ileit. 

F0 - Vithout fertilizer/Control 

F1 	Half of the recommended dose ofkrtilizcr 
j:, 	Recommended close of fertilizer 

Double of the recommended dose of fertilizer 

4.1.1.2 Effect of plant population 

Plant height of mungbean was significantly influenced by plant population at 30 

and 45 DAS. and at harvest (Appendix V and Table 2) but plant population had no 

significant efkct on plant height at IS DAS. At 30 DAS the highest plant 

population (60 plants nf 2) showed the tallest plant (46.08 cm), which was 

statistically similar with 45 plants n12  (44.03 em) and aller that the plant height 

decreased gradually with decreasing plant population and the lowest height (40.32 

clii) was obtained from 15 plants m 2. Plant height obtained from IS and 30 plants 

were statistically similar at 30 DAS. Similar trend of plant height was 

observed at 45 DAS and at harvest. The plants in higher population density 

became taller might be due to competilion for sunlight and other related (ii tors. 

The results in respect of plant height due to population densities corroborates with 

the lindings ofEl-l-Iahhasha C/fl!. (1996) and Hoq and Hossain (1981). 
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Table 2. Influence of plant population on plant height (cm) of munghean at 
different growth stages 

Plant 	- 
population 

15 
17.19 

30 
46.08 

Days alter_sowiflg  
45 
51.05 
49.86 
46.96 
45.69 

- 
At harvest 

53.72 
52.33 
49.25 
47.95 

16.53 
16.10 
15.73 

- 	44.03 
40.99 

0.1 40.32 
NS 2.19 1.46 1.46 

CV(%) 	12.9 	6.98 	 4.14 	 3.95 

here. 
= 60 plants ni* D1 45 plants 111-2.  D3  = 30 plants 1112,  D4  = 15 plants m 

NS = Not significant 

4.1.1.3 Interaction effect of fertilizer level and plant population 

there observed a significant variation in plant height due to interaction between 

Rrtilizer level and plant population at 30 and 45 DAS, and at harvest (Appendix V 

and Table 3). At 30 DAS, the longest plant (50.86 cm) was obtained from 

interaction treatment of F3D1  followed by interaction treatments of F2D1 . F3l)2. 

172D2  and F 1  l). The values of plant height in these treatments were statistically 

similar. The shortest plant (37.13 cm) was recorded in the interaction treatment oF 

r0D1. which was statistically similar with the interactions of El);. F0D. 

F1 D. 1:1 1)4  and 12D1. The trend of plant height at 45 DAS and at harvest was 

similar as observed in 30 DAS. From the findings of the experimental results it 

appeared that double of the recommended dose and 60 plants nf2  gave the tallest 

plant and without lèriilizer with 15 plants n12  pro(ItICCd the shortest plant height. 
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Table 3. Interaction effect of fertilizer level and plant population on plant 
height (cut) of munglican at different growth stages 

Interaction 	 Days after 
	 At harvest 

16.00 
F902  15.40 
FD3  15.03 

F1 D1  16.80 
F1 D2  15.76 - 
F,D3  - J160 

- F,D4  15.20 
FD, 17.50 

17.00 F292  

15.90 iDj 
F2!)4________ 15.40 
F3D i 18.76 

17.95 	- 
F31)3 	17.85 
F304 	- 	17.51 

LSD(1I415) 	NS  
CV('/o) 	12.90 

nfl - 

39.37 
.98 

37.13 
45.87 
43.08 
38.57 
37.25 
48.10 
46.14 
42.23 
41.94 

50.86 
47.53 
45.17 
44.96 
4.99 
6.92 

45 
47.06 
45.46 
43.53
42.11 
50.8! 
49.10 
44.72 
43.53 
51.14 
50.02 
48.13 
47.33 
55.20 
54.87 
51.47 
49.80 
3.3% 
4.14  

49.'' 
48.08 
45.73 
44.84 
51.97 
49.86 
46.66 
44.93 
55.07 
54.23 
51.30 
50.15 
58.71 
57.13 
53.32 
51.86 
3.38 
3.95 

Here. 
F0  = Without Ièrtihzer/Control 
F1 	Half of the recommended dose of fertilizer 

= Rccommcnded dose of fertilizer 
Fc Double of the recommended dose of fertilizer 

= 60 plants rn* 1)1 = 45 plants tic2  

I); - 30 plants n1. I). = 15 plants n12  
NS - Not significant 
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4.1.2 Dry matter production 

4.1.2.1 Effect of fertilizer level 

the total dry weight of plant was significantly influenced by fertilizer level liom 

IS DAS to at harvest (Appendix VI and Table 4). Ike result revealed that 

maximum dry weight (0.46 g planf') was recorded in double of the recommended 

dose and minimum dry weight (0.31 g plant') was recorded in without fertilizer at 

IS DAS (Table 4). The maximum dry weight (2.95 g plant') was recorded at 30 

DAS from double of the recommended dose (F3) followed by recommended close 

of fertilizer. These two treatments showed statistical!>' similar dry weight. [he 

minimum dry weight (1.79 g plant) was recorded in without fertilizer treatment. 

Similar trend of dry matter production was observed at 45 DAS and at hanest. 

Ihese results are in agreement with the lindings of' Vein (1982). Agbenin ci al. 

(1991) and Leelavathi ci aI. (1991) who reported that application of NP 

signi Ileantly increased the dry weight of the plants. 

Table 4. Influence of fertilizer level on dry weight (g plani5 of rnungbean at 
different growth stages 

Fertilizer 	Days after sowing 	 At harvest 

level 	 15 	 30  

H) 	 0.31 	 1.79 4.9~)7. 35 

Fl 	 0.34 	 2.15 6.05 8.08 

F2 	 0.42 	2.73 - 7.11 9.08 

F3 	0.46 	2.95 7.25 9.18 

LSjIlc) 	- 	- 0018 	0311 	- 052 062 	- 

CV(%) 	-. 5.69 	14.96 9.61  8.56 

I lere. 
F 	Without flrtilizerfControl. 
F1 = I lalf oithe recommended dose of fertilizer. 
F2 = Recommended dose of fertilizer. 

- l)oiible of the recommended dose of fertilizer. 
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4.1.2.2 Effect of plant population 

Dry weight of niungbean plant was significantly influenced by plant population at 

5. 30 and 45 DAS and at harvest (Appendix VI and Table 5). ftc maximum dry 

weight (0.45 g plant- ') was obtained from 15 plants n1, which was statisticalI 

similar with 30 plants cif2  and the minimum dry weight was obtained From 60 

plants n12  (0.32 g plant- '), which was statistically similar with 30 plants n12  at IS 

DAS. At 30 DAS the lowesi plant population (15 plants n12) showed the 

maximum dry weight (3.05 g plant') after that dry weight decreased gradually 

with the increasing plant population and the mininium dry weight (1.76 g 

was obtained from 60 plants nf 2. Similar trend of dry weight was observed at 45 

DAS and at harvest. Plants dry matter weight (plants n12) signilicantly increased 

with the decrease at' plant population. ibis linding is con!brmity with the results 

ol Iruim and Yoshida (1985)   who reported that increasing plant density increased 

dry rruttter productuon. 

TableS. Influence of plant population on dry weight (g plant') of rnunghean 
at different days after sowing 

-- Plant 
population 

1) 

1)4 	I 
LSD -L 
CV(%) 

Here. 
Dl 	60 plants ,ii2 1)2 = 45 plants m 2. D3 - 30 plants ni 2. 1)4 = IS plants rif 2. 

Days after sowing 
	

At harvest 

15 
	

30 

	

0.32 
	

1.76 
	

5.48 
	

7.52 

	

0.35 
	

2.07 
	

5.91 
	

7.97 

	

0.42 
	

2.74 
	

6.83 - 
	

8.93 

	

0.45 
	

3.05 
	

7.17 
	

9.28 

	

0.025 
	

0.172 
	

0.64 
	

0.6! 

	

9.12 
	

9.81 
	

13.91 
	

10.01 
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4.1.2.3 Interaction effect of fertilizer level and plant population 

There was significant variation in dry weight due to interaction between fertilizer 

level and plant population at 15. 30 and 45 l)AS and at harvest (Appendix VI and 

Fig fl. The figure showed that dry weight plant'' increased progressively with the 

advances of growth stages for all interactions. The rate of increase was much 

higher from 30 to 45 DAS, than earl>' and latter stages. However, the interaction 

Ed).1  (double of the recommended dose with 15 plants 111'2)showed the highest dry 

weight plant for all the growth stages followed by the interaction of F,1)4  F02  

hD3 and P2l)3. The lowest value of dry weight plant" was found to produce in the 

interaction oiF0l), (without fertilizer with 60 plants 111.2)  for all the growth stages. 
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p;, 
—FOD1 

FOD2 
FOD3 

- FOD4 
—F1D1 
—FID2 
—F103 
—F1D4 

F2D1 
F2D2 

- -F2D3 
- F2D4 
—F3D1 

F3D2 
F3D3 

—F3D4 

10 

2 

 

15 	30 	45 	at hanest 

Days after sowing 

here, 
Fo = Without fertilizer/Control 
F1  = Half of the recommended dose of fertilizer 
F2  = Recommended dose of fertilizer 
F1 = Double of the recommended dose of fertilizer 

= 60 plants m 2. D2  = 45 plants nf2  
30 plants n12, 0.1 r 15 plants m 2  

Figure 1. Interaction effect of fertilizer level and plant population on dry 
weight (g plani') of mungbean at different growth stages (LSfl 0.0  

at IS DAS = 0.058,30 DAS = 0398,45 DAS = 1.488 and at harvest 

= 1.420) 

50 



4.2 Plant and yield characters 

4.2.1 Numher of branches plant 1 

4.2.1.1 Effect of fertilizer level 

Number of branches plani' responded significantly to various levels of fertilizer 

treatments (Appendix VII and Fable 6). The result revealed that number of 

branches plan(' showed an increasing trend with the increment of fertilizers doses. 

The highest number of branches pIant (2.62) was observed from double of the 

recommended dose of fertilizer (F,) and that of second hieliest (2.54) was 

observed in recommended dose of fertilizer treatment. These two treatments 

showed statistically similar number of branches planf'. The lowest number of 

branches plani' (1.55) was observed in control treatment (F )). These result was in 

agreement with the findings of Singh and Ahlawat (1998) who observed higher 

number oF branches plani' with the higher fertilizer doses. 

Table 6. Influence of fertilizer level on yield characters of mu ngbean 

Fertilizer 	Branches Pod length 	Pods 

I .evel 	plani 	I 	(em) 	plani' 

(no.) 	 (no.) 

6.33 	6.25 

F, 	 1.71 	6.53 	7.59 

F' - - 2.54 - 	7.81 	9.62 

F; 	2.62 	8.08 	10.19 

LW IH,c) 	0.116 - 	0.418 -- 0.239 

CV (%) 	6.39 	5.90 	_3.97 

Here. 
- Without fertilizer/Control 
- Half of the recommended dose of fertilizer 

F2 = Recommended dose of fertilizer 

1 3 = Douhle of the recommended dose of fertilizer 

Seeds pod 1 	Wt. of 

	

(no.) 	1000 Seed 

	

6.37 	38.56 
39.47 

	

7.8) 	40.26 

	

7.92 	_40.45 
0.28 -. 0.675 -- 

	

4.43 	1.97 
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4.2.1.2 Effect of plant population 

The number ol branches plant' was significantly influenced by plant population 

(Table 7. Appendix VII). The result showed that the highest population (60 planis 

n12 ) showed lowest number of branches plant (1.50) after that the number of 

branches plant' increased steadily with the decreases of plant population. 

However, the highest number of branches plant'' (2.56) was found in 15 plants 

rn't which was statistically similar with the 30 plants rn' 2  (2.41). In general. 

number of branches plant' increased at lower plant population m' and it was 

probably due to availability of more space, nutrition. air. water and light to the 

plant in wider spacing. The present result was confirmatory with Nl-l-lahbashn ci 

al. (1996) and Irathwaite (1982) who stated that increasing eroj) density decreased 

number of branches plant'. 

Table 7. Influence of plant population on yield characters of rnungbean 

Seeds pod" Wt.of 
(no.) 1000 Seed 

6.12 38.31 
7.15 39.42 

7.73 40.28 

8.04 40.75 

0.33 1 0:93 

6.27 3.22 

Number of Branches Pod length Pods plani' 

plants m' 	 (cm.)  

([to.)  

	

F), 	1.50 	6.66 	6.80 

	

1.96 	6.96 	7.94 
9.04 

	

r_04 	 2.56 	7.68 	9.88 
LSD0 0.539 0.432 0.49 - 

CV (%) 	15.19 	7.24 	1 	7.95 

I-Icre 

D,-6O plants ni'2. D, 45 plants rn 2. D3  = 30 plants ni'2. D., IS plants rn'2. 

4.2.1.3 Interaction effect of fertilizer level and plant population 

The number of branches plant1  was influenced significantly by the interaction of 

fertilizer level and plant population (Appendix VII). Number of branches plant' 

increased steadily with the increasing fertilizer dose and reducing plant population 
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0 	liii' 	l_.-. . 	I 

FO 	 Fl F2 

rfl1 

(Fig.2). The highest number of branches plani' (3.17) was observed in the 

interaction of F4134, which was statistically similar with the interactions of F2134  

(3.07), F11D3  (3.00) and F2133  (2.87). The lowest number of branches planf1  (1.17) 

was recorded in the interaction of F0D1 . 

0D1 M D2DD30D4 

Fertilizer level 

Here. 
F0  = Without fertilizer/Control 
F, 	Half of the recommended dose of fertilizer 
F2 	Recommended dose of fertilizer 
F3  = Double of the recommended dose of fertilizer 
D1 = 60 plants m 2, D2 -= 45 plants n12, D3- 30 plants m 2, D4r  15 plants m 2  

Figure 2. Number of branches plan(' influences by the interaction effect of 

fertilizer level and plant population (LSD(€() = 0.539) 
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4.2.2 Pod length 

4.2.2.1 Effect of fertilizer level 

The pod length varied significantly due to fertilizer levels (Appendix VII and 

Fable 6). the maximum pod length (8.08 ciii) was observed in double of the 

recommended dose of fertilizer treatment. Recommended dose of fertilizer gave 

the second highest result (7.81cm). which was statistically similar with double of 

the recommended (lose. Without fertilizer gave the minimum pod length (6.33 

cm). Pod length obtained from half of the recommended dose of fertilizer and 

without fertilizer was statistically similar. This result agreed with the findings of 

Sardana and Vcrma (1987). and Suhartatik (1991) who observed significant 

increased pod length of mungbean with the application ofNPK krtilizers. 

4.2.2.2 ElTect of plant population 

Pod length was significantly affected by the plant population (Appendix VII). The 

longest pod length (7.68 cm) was recorded from 15 plant rn' 3  treatment ('Fable 7) 

aticr that the pod length decreased gradually with increasing plant population and 

the shortest pod (6.66 cm) was recorded when plant population per ni were 60. 

Pod length obtained from 30. 45 and 60 plants rn' 2  were statistically similar. This 

result was in agreement with the findings of Irathwaite (1982) who reported 

decreased pod size with the increasing crop density. 

4.2.2.3 Interaction effect of fertilizer level and plant population 

Pod length was sigiiilicantly ailected by interaction effect of ICrtilizer level and 

plant population (Appendix VII and Figure 3). The figure showed that the longest 

pod (8.70 cm) was obtained from (lie interaction of F3D,1  (double of the 

recommended dose of fertilizer with 15 plants 111'2) followed by interaction lmD 

(8.51 em). F104 (8.31 cm). F'D; (8.16 cm) and F4) (7.76 cm). The shortest pod 

(5.93 cm) was recorded in the interaction of F01) 1  (no fertilizer with 60 plants 

which was statistically similar with F1 D4  (6.87 cm). FD.1  (6.84 cm). F1 D; (6.71 
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OD1 0D20D30D4 

Fl 	 F2 

Fertilizer level 

cm), F01)1  (6.42 cm), F1 D2  (6.33 cm). F1 D1  (6.22 cm) and F0D2  (6.14 cm) 

interactions. The other interaction treatment produced intermediate pod length. 

10

Ca 

FO 

Here, 
F0  - Without fertilizer/Control 
F1  -= Half of the recommended dose of fertilizer 
F2 	Recommended dose of fertilizer 
F1" Double of the recommended dose of fertilizer 

= 60 plants m 2, D2  45 plants m, D3  = 30 plants m 2, D4  = 15 plants nf2  

Figure 3. Pod length (cm) of mungbean influenced by the interaction effect 

of fertilizer level and plant population ( EiSD 0.05 = 0.999) 

4.2.3 Number of pods plan(' 

4.23.1 Effect of fertilizer level 

The number of pods plani' differed significantly due to fertilizer levels (Table 6 

and Appendix VII). The maximum number of pods plant (10.19) was recorded in 

F3  (double of the recommended dose of fertilizer) and the minimum number of 

pods planf' (6.25) was recorded in F0  (without fertilizer). It can he inferred from 

the table that recommended and double of the recommended dose of fertilizer 

treatment produced 53.92 % and 63.04 % higher pods plant' over control. The 
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result agreed with the lindings of Suhartatik (1991) and Sardana and Verma 

(1987) who reported that NPK fertilizers significantly increased the number of 

pods plant ol mungbean. 

4.2.3.2 Effect of plant population 

The number of pods plant" differed significantly with diflerent plant population 

treatments ('fable 7 and Appendix VII). The result revealed that the lowest plant 

population of IS plants m (D.1) gave the highest number of pods plani' (9.88). 

The number of pods plant' decreased gradually with the increases in plant 

population, being the least at the highest plant population of 60 plants m ( D 

Generally. the higher the plant population. lcsscr the number of pods plant'. The 

result agreed with the findings of Trung and Yoshida (1985) and El-Habbasha et 

al. (1996) who reported that increasing plant density increased pods plant' of 

ntunghean. 

4.2.3.3 Interaction effect of fertilizer level and plant population 

Interaction effect of fertilizer level and plant population in respect of number of 

pods plant" was significant (Appendix VII and Figure 4). ilie highest number of 

pods plant' (12.02) was recorded in double of the recommended close of fertilizer 

with 15 plants 111,2  (F3D4) followed by F2D4. These two interactions showed 

statislically similar number of pods plant''. The lowest number of pods plant 

(5.05) was recorded in the interaction of without fertilizer with 60 plants m 

(FI),) interaction treatment. 
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DD1 nD2DD30D4 

Fl 	 F2 

Fertilizer level 

F3 

Here, 
I'll Without fertilizer/Control 
F1  = Half of the recommended dose of fertilizer 
F2 '-  Recommended dose of fertilizer 
F1  = Double of the recommended dose of fertilizer 

60 plants m -' D2r 45 plants m -. 	 m D3  = 30 plants 	, D4 " 15 plants m - 

Figure 4. Number of pods plant of mungbean influenced by the interaCtion 

effect of fertilizer level and plant population ( LSD 05  1.13) 

4.2.4 Number of seeds pod' 

4.2.4.1 Effect of fertilizer level 

The number of seeds pod' affected significantly at different fertilizer levels 

(Appendix VII). The number of seeds pod 1  showed positive trend with increasing 

fertilizer doses. The maximum number of seeds podS ' (7.92) was found in double 

of the recommended dose of fertilizer, which was statistically similar with 

recommended dose of fertilizer (7.81). F0  (control) treatment gave the lowest 

number of seeds po& (Table 6). 
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4.2.4.2 Effect of plant population 

The number of' seeds pot! was affected significantly by plant population 

(Appendix VII and table 7). Seeds podS ' showed an inverse trend with the 

reducing plant population m 2. The maximum number of seeds pod' (8.04) was 

produced by the lowest population treatment (15 plant n12) after that seeds 

Qraduallv decreased with the increased plants m 2. The lowest number of seeds 

pod' (6.12) was produced by the highest plant population (60 plants 111 1). Number 

of seeds 	decreased gradually with the increased plant population probably 

due to hard competition ol' space. water, air. nutrient and light to the plants. This 

result was in agreement with the result of Zahab ci al. ( 1981 ) who reported that 

increased plant density decreased seeds pod'. 

4.2.4.3 Interaction effect of fertilizer level and plant population 

Interaction eIThcI of fertilizer level and plant population was significant in respect 

ol' seeds podS ' (Appendix VII and Figure 5). The result revealed that seeds pod' 

showed increasing trend with the increased krtilizer doses for all population 

treatments. Irrespective of fertilizer dose lowest plant population produced higher 

number of seeds podS '. however, the highest number of seeds pod",  (8.71) was 

tound in the interaction of FD4. which was statistically similar with interactions of 

Fi); (8.35). F2D1  (8.28) and 1:-I).1  (8.58). The lowest number of seeds pod'' (5.41) 

was Ibund in the interaction of F,,I), which was statistically similar with 

interaction F ,D, 
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FO Fl 	 F2 	 F3 

- 	 JoDi nD2 oD3 fl04 

Fedilizer level 

Here, 
F 	Without fertilizer/Control 
Ft  = Half of the recommended dose of fertilizer 

= Recommended dose of fertilizer 
F3= Double of the recommended dose of fertilizer 
D1 = 60 plants m, D2  = 45 plants m -. 	30 plants m, D.1  = 15 plants m - 

Figure 5. Seeds pod' of munghean influences by the interaction effect 

of fertilizer level and plant population ( LSD 0 = 0.768) 

4.2.5 Weight of 1000 seeds 

4.2.5.1 Effect of fertilizer level 

The weight of 1000 seeds was significantly influenced by the fertilizer levels 

(Appendix VII and Table 6). The highest 1000 seed weight (40.45 g) was obtained 

from double of the recommended dose of fertilizer treatment and recommended 

dose of fertilizer treatment produced the second highest number of 1000 seed 

weight (40.26 g). Fertilizer applied lower than the recommended dose reduced the 

1000 seed weight and without fertilizer showed the lowest value (38.56 g) of 1000 

seed weight. These two lower treatment produced 2% and 4.41% lower 1000 seeds 

weight than recommended dose and 2.48% and 4.90% lower than the double of 

the recommended dose of fertilizer dose. The result agreed with the findings of 
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Bali cx al. (1991). Quah and iaafar (1994) and Sardana and Verma (1987) who 

reported increased 1000 seed weight with the increased application of NPK. 

4.2.5.2 Effect of plant population 

The weight of 1000 seeds was influenced significantly by plant population 

(Appendix VII and table 7). The highest 1000 seed weight (40.75 g) was found 

with widest spacing (15 plants m) followed by second widest spacing (30 plants 

ill?). The trend of 1000 seeds weight decreased gradually with the increases of 

plant population and the lowest weight (38.31 g) was observed in the closest 

spacing(60 plants 1112).  Weight of 1000 seeds was statistically similar with 60 and 

45 plant.,; m. However. 1000 seeds weight appeared to be increased perhaps due 

to with less number of plants 3112.  which provided scope for increased 

photosynthetic activities and translocation of more metabolites to the seed sink. 

Flie present finding was in agreement with Singh ci cii. (1988). and Rahman and 

Miah (1995) who reported reduced 1000 seed weight in niungbean due to 

increased planting density. 

4.2.5.3 Interaction effect of fertilizer level and plant population 

Interaction effect of fertilizer level and plant population was signilicant in respect 

of 1000 seeds weight (Appendix VII and Figure 6). The figure showed that the 

trend of 1000 seed weight increased gradually with the increases of spacing i.e. 

decreasing plant densities irrespective of fertilizer doses. On the oilier hand. 

irrespective of plant densities, increased firiilizer doses steadily increased the 

1000 seed weight. It appeared from the figure that the interaction of FD.1  (double 

of the recommended dose of fertilizer with 15 plants n12 ) showed the highest 

weight of 1000 seeds (41.36 g) followed by the interactions of 1:2 13.1  (41.34). FD 

(41.19). F,D; (41.16). F D1  (40.30), F3D2  (40.25). F202  (40.07) F,D3  (40.1!). 10D4  

(39.97) and 111)2(39.35). The lowest 1000 seed weight (37.60 g) was recorded in 

without fertilizer with 60 plants m 2  (F0D1 ). 
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42 

41 

39 

38 

36 

Fertilizer Level 

F3 

Here. 
Without fertilizer/Control 

F1 	Half of the recommended dose of fertilizer 
F2  = Recommended dose of fertilizer 
F3  = Double of the recommended dose of fertilizer. 
Di 	60 plants n1, 1)2 45 plants m, D3  = 30 plants m 2, D4 - 15 plants m 

Figure 6. Weight of 1000 seeds of mungbean influenced by the interaction 

effect of fertilizer level and plant population (LSI){o.(,5) = 2.15) 

4.2.6 Seed yield 

4.2.6.1 Effect of fertilizer level 

Seed yield of munghean was influenced significantly by fertilizer level (Appendix 

VIII and Table 8). The seed yield increased progressively with the increased 

fertilizer rate. The highest seed yield (1.05 t ha4) was found in the double of the 

recommended dose of fertilizer treatment, which was statistically similar with 

recommended dose of fertilizer (1.03 t ha4) treatment. The lowest seed yield (0.52 

t ha 4 ) was found in the no fertilizer treatment that means recommended and 

double of the recommended dose of fertilizer dose treatment out yielded over no 

fertilizer by 0.51 and 0.53 t hafl'. respectively. The finding was in agreement with 

Malik ci at (2003). Sharma ci at (2001), Bali ci al. (1991) and Sardana and 
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Verma (1987) who reported significant increasesd seed yield of mungbean with 

the app) icat ion of N PK fertilizers 

4.2.6.2 Effect of plant population 

Seed yield influenced significantly by plant population (Appendix VIII Fable 9). 

The result reveled that a gradual increase of plant population/unit area upto a 

tolerable limit, increased the seed yield, thereafter it decreased with the increases 

of plant population. The highest seed yield (0.98 t ha') was obtained by 45 plants 

111,2 i (D) and the lowest (0.51 t haS ') was recorded in IS plants m 2  (D4 ) teatment. 

Ihe result indicated that 45 plants rn'2  produced 92.16 % and 13.95 % higher yield 

over 15 and 30 plants ni 2  treatments, respectively. It could be attributed due to 

optimum number of plants and more number of total pods per unit area in 45 

plants in' 2  population treatment. Similar findings in respect of seed yield were also 

reported by Mimber (1993). Trung and Yoshida (1985). and Beech and Wood 

(197. 

4.2.6.3 Interaction effcct of fertilizer level and plant population 

Seed yield of' munghean influenced significantly by the interaction elThet of 

fertilizer level and plant population (Appendix VIII and Figure 7). The highest 

seed yield (1.22 t ha'5 was obtained from the interaction of F3D2  (double of the 

recommended dose of fertilizer with 45 plants ni'2) followed by the F21)2  (1.21 

ha''). l:3D,  (1.21 t ha'') F2 D (1.19 1 ha 1 ). F,D3  (1.09 t ha''). and hDz (1.09 t ha5. 

Ike lowest seed yield (0.31 1 ha') was obtained from the interaction of F0D,. 
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FO m F2 	 F3 

Fertilizer level 

Here, 
F11 —  Without fertilizer/Control 
F1  = half of the recommended dose of fertilizer 
F2 = Recommended dose of fertilizer 
F3 = Double of the recommended dose of fertilizer. 

= 60 plants m -, 1)2 -4 plants nf, D.4  = 30 plants m, D4  = 15 plants m 

Figure 7. Interaction effect of fertilizer level and plant population on Seed 

yield (IISD(ftos)= 0.133) 

Table 8. Influence of fertilizer level on yield and other crop characters of 
rnungbean 

Fertilizer 	Seed yield 	Straw yield 	BiologicalHarvest 
levels 	(t ha') 	(t hi') 	yield 	index 

(t hi') 	(%) 
F0 	0.52 - 1.25 	 1,77 	 29.93 
F1 	0.70 	158 	 2.28 	 31.25 

F2 	1.03 	2.00 	3,03 	' 	34.05 

F3 	1.05 	2.02 _____ 	3.06 	34.35 

LSD(QJ 	0.077 	0.114 	0.133 - 	1977. 

CV(%) 	10.91 	7.73 	 6.07 	7.04 	I 
Here, 
F0 	Without fertilizer/Control 
F1  = Flail of the recommended dose of fertilizer 
F2 —  Recommended dose of fertilizer 
F1  = Double of the recommended dose of fertilizer 
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l'ahle 9. Influence of plant population on yield and other crop characters of 

rnunghean 

Nuniber of Seed yield Straw yield 	Biological 	Harvest index 

71), 
nts /rn2 	(t haS') 	(t haS') 	yield 	 (%) 

_____ _________ ________ - (thi') 

-. 	0.96 	2.09 	 3.04 	 30.78 

P2  	0.98 	2.13 	3.11 	 31.07 

93 	0.86 	1.67 	 2.53 	 33.50 

94 	0.51 	0.96 	 1.46 	 34.23 

	

0.057 	0.119 	0.134 	1.37 

CV (%) 	9.59 	9.55 	- 	7.29 	j 	7.12 

Item. 
= 60 plants nf2. 1)2 = 45 plants m. D3 = 30 plants n12. D. 	15 plants ni2. 

4.2.7 Straw yield 

4.2.7.1 Effect of fertilizer level 

Straw yield was iniluenced significantly by the fertilizer levels (Appendix VIII 

and Fahle 8). The table showed that yield increased progressively with the 

increase of fertilizer rate. The highest straw yield (2.02 t ha1) was found in the 

double of' the recommended dose of fertilizer treatment which was statistically 

similar with recommended (lose of fertilizer (2.00 t haS ') treatment. The minimum 

straw yield (1.25 t ha L) was obtained from control (without fertilizer treatment). 

This result agreed with the findings of Malimoud ci at. (1988) and Sarkar and 

Banik (1991) who reported that application of fertilizer resulted in significant 

increases in straw yield of munghean. 

4.2.7.2 Effect of plant population 

Straw yield was significantly influenced by plant population (Appendix Vill and 

Fable 9). The highest straw yield was obtained from 45 plants ni2  populated plots. 

Plant population higher and lower than 45 plants m 2  reduced the straw yield 

gradually. 1-lowever. the lower level of straw yield was recorded from 30 and IS 
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plants m 2. Plant population of 45 plants ni2  showed 2954 % and 121.87 % higher 

straw yield than 30 and 15 plants rn 2  plant populated plots, respectively 

4.2.7.3 Interaction effect of fertilizer level and plant population 

Significant variation was observed in straw yield due to the interaction effect of 

fertilizer level and plant population (Appendix VIII and Fig. 8). It appeared from 

the figure that irrespective of fertilizer dose, 45 plants in 2  showed the highest 

straw yield than other population. The highest straw yield (2.46 t ha') was 

observed in the interaction of F2D2  followed by the interaction effect of 171131  (2.45 

t ha1) F3D2  (2.44 t ha1) F2131  (2.34 t ha* The lowest straw yield (0.65 t ha') was 

observed in the interaction F0D.4. 

DD1002CD3DD4 

3-

2.5 
C 

 

 

Fertilizer level 

F2 

Here. 
F0 —  Without fertilizer/Control 
F1  = Half of die recommended dose of fertilizer 
F2 = Recommended dose of fertilizer 
F•= Double of the recommended dose of fertilizer. 

= 60 plants m 2, 12 = 45 plants m 2, D3  30 plants m 2, 1)4  = 15 plants m 

Figure 8. Interaction effect of fertilizer level and plant population on Straw 

yield ( LSD(o.05)  = 0.275) 
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4.2.8 Biological yield 

4.18.1 Effect of fertilizer level 

l:ertilizer  level excited significant influence on biological yield of munghean 

(Fable S and Appendix VIII). The maximum biological yield (3.06 t luf') was 

obtained From double of the recommended dose (F 3) followed by recommended 

dose of fertilizer (3.03 1 haj. Fertilizer doses lower than recommended reduced 

the biological yield significantly. The minimum biological yield ([.77 t liii') was 

obtained li-oni without fertilizer dose treatment. 

4.2.8.2 Effecl of plant population 

Biological yield was influenced significantly by plant population (Appendix VIII 

and Table 9). The highest biological yield (3.11 ( ha') was recorded at 45 plants 

nc2  plot. Lower than 45 and 60 plants n17  showed statistically similar biological 

yield. lhe lowest biological yield (1.46 t hi') was recorded at 15 plants rn 2  (D4). 

4.2.8.3 Interaction effect of fertilizer level and plant population 

Biological yield was affected significantly by the interaction effect of fertilizer 

level and plant population (Appendix VIII and Figure 9). The highest biological 

yield (3.67 t hi') was obtained from the interaction of F 3D1  that Ibllowed by the 

interaction of FD (3.66 t hi'). F 31D 1  (3.66 t had) and F2D, (3.53 t hi'), which 

were statistically similar. The lowest biological yield (0.96 t hi') was produced by 

F1,134  (bliowed by F1D, (1.32 t ha') which was statistically similar. 
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0I 
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Fertilizer level 

here, 
F0  -' Without fertilizer/Control 
F1  = Ualf of the recommended dose of fertilizer 
F2 —  Recommended dose of fertilizer 
F3 = Double of the recommended dose of fertilizer. 

= 60 plants m. 02= 45 plants m, D = 30 plants m 2. D4 = 15 plants m 2  

Figure 9. Interaction effect of fertilizer level and plant population on 

biological yield ( LSD()s)  = (0311) 

4.2.9 harvest index 

4.2.9.1 Effect of fertilizer level 

The harvest index was significantly influenced by different level of fertilizer dose 

(Appendix Viii and Table 8). The highest harvest index (34.35 %) was found in 

double of the recommended dose (F3) treatment followed by recommended dose 

(34.05 %). Harvest index obtained from F3  and F2  treatments were statistically 

similar and the lowest harvest index (29.93 %) was found in without fertilizer (F0) 

teamient. The result agreed with the findings of Mozumder (1998) in respect of 

harvest index. 
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4.2.9.2 Effect of plant population 

Plain population exerted significant effect on harvest index (Appendix VIII and 

Fable 9). The highest value of harvest index (34.23 %) was produced at 15 plants 

n1 (1)4 ) treatment that was Ibilowed by 30 plants n12  (33.50 %). These two 

treatments showed statistically similar harvest index. The lowest harvest index 

(30.78 %) was observed at 60 plants rn 2  (Di) plot. The result was in agreement 

with the findings of 'l'siuug (1978) who reported decreased harvest index in 

inungbean due to decreased planting density. 

4.2.9.3 Interaction effect of fertilizer level and plant population 

Harvest index affected significantly by the interaction effect of fertilizer level and 

plant population (Appendix VIII and Figure 10). The highest harvest index (35.76 

U/0) was obtained from the interaction of F3D.1  that followed by the interaction of 

F21)4 (35.68 %). F;D (35.18 %). 1`11)3  (34.88 %). F1D (33.35 %) F1 D4 (33.24 

F) (33.10 ¼). PD, (32.94 '¼), F1 D3 (32.78 %). F2D1  (32.71 %) and F1D4 (32.21 

%). The lowest harvest index (28.10 %) was produced by the interaction F0 )1  

which was statistically similar with the interaction of F01)3  (31.16 %) F1 D (29.75 

%), 1:1 1)1  (29.22%) and F,D2 (28.24 %). 
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Here, 
F0 = Without fertilizer/Control 
F1  = Half of the recommended dose of fertilizer 
172 - Recommended dose of fertilizer 

= Double of the recommended dose of fertilizer. 
-2 	 -2 	 -' 	 -, D1 GOplantsni , D2 '45 plantsm ,D3 =3Op1antsm,D4 = 15plantsnr 

Figure 10. Interaction effect of fertilizer level and plant population on harvest 

index ( LSD((L05)  = 3.80) 

KS) 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

ihe present piece of work was conducted at the Agronomy field. Sher-e-Rangla 

Agricultural University. Dhaka from April. 2007 to June. 2007 to hnd Out die 

influence ol' fertilizer level and plant population on mungbean. The treatment of 

the experiment consists of four fertilizer level viz, without fertilizer/ control. halt' 

of' the recommended dose of fertilizer, recommended dose of krtilizcr and double 

of the recommended dose of fertilizer and four plant population viz. 60 plants n12. 

45 plants ni'2. 30 plants ni2  and IS plants m 2. Summer mungbean variety HA RI 

inung 5 was used as test crop. The experiment was laid out in Split-plot design 

with three replications. The sowing was done on April 3. 2007. 

Observation were made on plant height. dry matter production. fltLmher of 

branches plant'. number of pods plant''. pod length, number of seeds pod". 

wciglit of 1000 seeds, seed yield (t ha''). straw yield (t ha''). biological yield (I ha 

and harvest index..en plants were randomly selected from each unit plot for 

taking observations on plant height with 15 days interval at 15. 30 and 45 days and 

at harvest and number of branches plant''. number of pods 	and pod length. 

Dry weight plant' was taken at 15 days interval and at harvest starting from 15 

[)AS. l-larvested ten sample plants were used for taking plant characters data and 

plants of three square incttcr area were used for taking grain and stover yield and 

than converted into t ha''. 

Fertilizer had significant effect on plant height and dry weight for all the growth 

stages. The treatment F3  (double of the recommended dose of fertilizer) treated 
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plots had the tallest plant for all growth stages and control treatment had the 

shortest plants for all the growth stages. Double of the recommended dose and 

recommended dose of fertilizer gave the highest dry weight 	for all the 

growth stages whereas the lowest was in control. 

Fertilizer influenced the number of branches 	number of pods plant'. pod 

length. thousand seed weight. seed yield. straw yield and harvest index (°/o). ilie 

fertilizer treatment F3  showed higher level of branches plant' followed by F2  

treatment and control treatment showed the lowest. The highest pod length was 

Ibund from F3 followed 1w P2 treatment and lowest was found from Fl) treatment. 

Max niuni number of pods plant1  was found from double of the recommended 

dose of lërlilizer and the minimum was Ibund in control. The highest seeds pod". 

wei2ht of 1000 seed. seed yield (t hi'), stover yield (t hi'). biological yield and 

harvest index (%) were found from double of the recommended dose of fertilizer 

Ibllowed by recommended (lose of fertilizer where the lowest in F (without 

fertilizer) treatment. 

Plant population influenced plant height, dry matter plant'. number of branches 

plantL number of pods plant'. pod length. thousand seed weight. seed yield, 

stover yield and harvest index (%) almost of the growth stages. Among the plant 

population 60 plants m produced the highest plant height at 30 l)AS. 45 DAS 

and at harvest and 15 plants ni 2  produced the lowest plant height for all the growth 

stages. In case of dry weight plant' 15 plants n12  gave the highest dry matter and 

60 plants m 2  gave the lowest dry matter for all the growth stages. Maximum 

number of branches plant' was found in 15 plants tn followed by 45 plants ni 

whereas the lowest was found at 60 plants nf2. The highest pod length, pods plant 

and seeds pod' was found in 15 plants ni 2  whereas, the lowest was found in 60 

plants m 7. Maximum weight of 1000 seed and harvest index was obtained in 60 

plants 111-2  followed by 45 plants m 2. The plant population treatment I), (60 plants 
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in"- ) and ft (45 plants in'-) showed significantly higher level ol' seed yield and 

sWver yield and 1)4 (15 plants m12) treatment showed the lowest. 

The interaction effect of fertilizer and plant population was lound significant in 

plant height, dry matter plant- '. number of branches plant'. number of pods plant 

1. pod length. number of seeds pod". weight of 1000 seeds, seed yield (t ha''). 

straw yield (t had), biological yield (t ha") and harvest index (%). In respect of 

plant height there was no significant interaction effect at 15 DAS but 30. 45 and at 

harvest interaction effi2ct of 1:1)1  (double of the recommended dose with 60 plant 

ml produced the highest plant height and lowesi in FI)DJ (control with IS plant in' 

2)  interaction treatment. Dry weight plant" was found highest in the interaction of 

F 3 D4  (double of the recommended dose of fertilizer with 15 plants rn') followed 

by hD., and F3 D3  and the lowest was found in F,D, (control with 60 plants ni'2) for 

all the growth stages and at harvest. Branches plant'. pod length and seeds pod' 

was highest in double of the recommended dose of fertilizer with IS plants ni'2  and 

lowest in control with 60 and 45 plants rn'2  Maximum pods plant'' was found in 

double of the recommended dose of fertilizer with 15 plants rn'2  and minimum was 

found in control with 60 and 45 plants rn'2. Maximum weight of 1000 seed was 

found in double of the recommended dose and recommended dose of fertilizer 

with 15 and 30 plants ni'2  and lowest was found in control with 60 plants 111'2  

Maximum seeds yield was found from double of the recommended dose and 

recommended dose of firtilizer with 45. 60 and 30 plants ni'2  respectively and 

lowest was found in control with IS plants ni'2  Straw yield was highest in double 

of' the recommended dose and recommended (lose of fertilizer with 45 and 60 

plants 111'2  and lowest was Ibund in control with 15 plants n12  Harvest index was 

highest in double of the recommended dose and recommended dose of fertilizer 

with 15 plants rn'2  and lowest was found in control with 60 and 45 plants m' 

72 



Based on the results of the present study the conclusion may be drawn: 

Recommended dose of fertilizers should be recommended although seed yield 

between recommended and double of the recommended dose of fertilizer was 

similar. For higher seed yield at 45 plants n12  was found promising. The 

interaction of recommended dose of fertilizer with 45 plants m 2  seams to be 

promising. 

However, to reach a specific conclusion and recommendation, more research vork 

on wider range of fertilizer and plant population of mungbean should be done over 

different Agro-ecological zones. 
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APPENDICES 

Appendix I. Experimental location on the map of Agro-ecological Zones of 

Bangladesh 
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Appendix H. The mechanical and chemical characteristics of soil of the 

experimental site as observed prior to examination (0-15 cm 

depth) 

Mechanical composition 

Particle size constitution 

Sand: 26% 

Silt : 45% 

Clay: 29% 

Texture: Silly clay 

Chemical composition 

Soil characters Value 

PH  7.1 

Organic matter 1.08 % 

1'otal Nitrogen 0.054 % 

Potassium 0.27 rneq/l00 gm soil 

Calcium 3.50 meq/100 grn soil 

Magnesium 0.46 mcq/100 gm soil 

Phosphorus 10.46 ppm 

Sulphur 18 ppm 

Boron 0.04 ppm 

Copper 1.60 ppm 

Iron 14 ppm 

Manganese 36.80 ppm 

Zinc 1.84 ppm 

Source: Soil Resources Development Institute (SRDT). Kharnarbari. Dhaka 
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Appendix Ill. Monthly recordes of temperature and rainfall of the 
experimental she during the period from April 2007 to June 
2007 
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Source: Bangladesh Meterological Department (Climate Division), Agargao, 
Dhaka 1212 
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Means square values 
15 DAS 
	

30 DAS 	45 DAS 

	

1.44 
	

3.83 	5.99 
15 .56* * 	172.20** 	147.85** 

	

1.75 	2.23 	8.52 
4.76NS 	86.96** 	7433** 

At harvest 
2.29 

177. l5** 

5.86 
85.44** 

Appendix V. Means square values for plant height of rnungbean at different 
days after sowing 

Sources of Degrees of 
variation Ireedorn - 

RepI ication 2 
Fertilizer 3 

(j?) 

Error (a) 6 
Plant 3 

population 
(1)) 

FXD 9 
Error (b) 24 
CV (%)  
Signiflcant at l% level 
NS Not significant 

0.25 NS 4.93 1.95 1.16 
4.47 8.97 4.01 4.02 
12.90 6.98 4.14 3.95 

Appendix VI. Means square values of total dry mailer weight of mungbean at 
different days after sowing 

Sources of Degrees of 
'arial pn freedom 

Replication 2 
Fertilizer 3 

(1:) 

Error (a) 6 
Plant 3 

population 
(D) 

FXD 9 
Error (h) 24 
CV(%) 

** Significant at 1% level  

Means square values 
IS DAS 	30 DAS 	45 DAS 	At harvest 

0.001 	0.06 	0.62 	0.06 
() 054** 	3.31** 	13.31** 

0.000 0.13 0.37 0.13 
0.044** 4.23** 7 45** 4.23** 

0.000 0.01 0.02 0.01 

0.001 0.05 0.78 0.05 

9.12 9.81 13.91 10.01 
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Replication 2 
Fertilizer 3 

(F) 
Error (a) 6 
Plant 3 

population 
(D) 

F X D 9 
Enor(h) 24 
CV(%) 

** Significant at 1% level 

Appendix VII. Means square values for branch plani', pod length, pods plant", seeds pod and weight of 
1000 seeds of iuungbean 

Source of 
	

Degree of 
	

Means square values 
variation 
	

freedom 
Branch 	Pod length 	Pods plani (no.) 	Seeds pod" 	Weight of 1000 

p!t:(no.) 	 (im.) 	seed(g) 	- - 
0.022 	 1.02 	 0,408 	 0.006 	9.22 
3.68** 	9,34** 	40.08** 	6.52** 	9.32 

0.018 0.233 0.111 0.103 0.610** 
2.73** 2.58** 21.40** $57** 1I.46** 

0.104 0.083 0.570 0.099 0.632 
0.102 0.351 0.438 0.207 1.63 
15.19 7.24 7.95 - 	6.27 3.22 
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Appendix VIII. Means square values for seed yield, straw yield, biological yield and harvest index of 
mungbean 

Source of variation Degree of freedom 	 - 	Means square values 
Seed yield 	Straw yield 	l3iologieal 

- 
yield 

Replication 	 2 	 0.014 	 0.008 	 07041 
Fertilizer 	 3 	 0.79" 	 1.63" 	 4.68" 

Ilarvest index 

9.52 
55.83" 

(F) 
Error (a) 6 0.008 0.017 0.023 5.21 

Plant 3 0.58" 354** 6.94" 35.67" 
population 

(D) 
F X I) 9 0.012 0.03 0.078* 0311 

Error(b) 24 0.006 0.026 0.034 5.31 
CV (%) 9.59 9.55 7.29 7.12 

* Significant at 5% level 
** Significant at 1% level 
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Plate-I: Field view of experimental plot 



1' 
* • . - —& -a" • •-- 
r - t 	'- 	s•-. 	--- • 

15 Plants m 2  

-rW v fl r 

TT 

- 	X!" 
L 

60 Plants n12  45 Plants m2 

Plate-2: Field siew of experimental plots showing different plant population of mungbean 
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Plate-3: Field view of experimental plots showing different growth stages or mungbean 
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