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ABSTRACT 

The experiment was conducted at the Agronomy field laboratory, Sher-e-Bangla 

Agricultural University, Dhaka during April 10 to July IS. 2007 to study the effect 

of different population density viz, (25cm x 5cm, 25cm x 10cm, 25cm x 15cm and 

25cm x 20cm) 80, 40. 25 and 20 plants m 2  respectively on the growth, yield, and 

yield attributes of four summer mungbean varieties (BARImung-4, l3ARImung-2. 

BARlmung-5 and L3INAmung-5). The experiment was laid out in a Randomized 

Complete Block Design (RCBD) with three replications. Data on growth and yield 

parameters were recorded from vegetative growth to Maturity. All the collected 

data were statistically analyzed and the mean differences among the treatments were 

compared by Duncan's Multiple Range Test (DMRT). The results showed that all the 

growth, yield and yield attributes were significantly influenced by the population 

density. Lower population density, 25cm x 20cm (20 plants m 2 ) produced the highest 

root length, number of nodules and leaves planf',RCR at 66 days to maturity, 

number of branches and pods plant'
], pod length, number of seeds pod', 1000-seed 

weight, seed yield plant- ' and harvest index. Yield performance of individual plant 

was significantly higher at lower population density, 25cm x 20cm (20 plants m 2) 

while the total seed yield was higher at the population density of 25cm x 10cm (40 

plants n1). The highest seed yield (1124Kg ha) was obtained from 25cm x 10cm 

(40 plants m 2 ) which was significantly different from 80. 25 and 20 plants m 2. 

Higher population density, 25cm x 5cm (80 plants m 2 ) produced the highest plant 

height, CGR,RGR at 56-65 [)AS. It was concluded that out of the four population 

densities, 25cm x 10cm (40 plants rn") appeared to be optimum population density 

for seed yield in summer mungbean. Among the varieties BINAmung-5 showed 

better performance than the others. The highest seed yield (1640 kg hi') was 

obtained from BlNAmung-5 with 25cm x 10cm (40 plants nf1). From the results of 

the experiment, it could be concluded that. for obtaining maximum seed yield of 

BlNAmung-5, might be grown with 40 plants m in summer season. 
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CHAPTER-I 

I NTRODUCTION 

Mungbean (Vigna radiata L. Wilzeck) is one of the most important pulse crop 

grown in Bangladesh for its high digestibility, good flavour and high protein 

content. It belongs to the family 11eguminosae and sub-family Papilionaceac. It 

is widely grown in India, Pakistan, Bangladesh, Myanniar, Thailand, 

Philippines, China, Indonesia, Srilanka. East and Central Africa, USA and 

Australia. In a developing country like Bangladesh, there is a serious 

nutritional crisis of cereal based diet. It can improve the overall nutritional 

value; it is an excellent supplemental protein source for rice diet. It is 

considered as a poor rnants meat. It contains 51% carbohydrate. 26% protein, 

10% moisture. 4% minerals and 3% vitamins (Kaul. 1982). The high lysine 

content makes it a good supplementary food rice-based diet because lysine is 

usually the first limiting amino acids (Chen et al. 1987). 

In Bangladesh, it is generally used as "Dal" or vegetable soup and often fed to 

babies but in many countries sprouted seeds are widely used as vegetables. 11w 

green plants and hay are used as animal feed and residues as manure. It is also 

used as green manuring crop to improve soil fertility. It can increase soil fertility 

through biological nitrogen fixation. So, this may he considered as inevitable 

component of sustainable agriculture. Among the pulses in Bangladesh mungbean 

ranks fifth in acreage and second in market price. Mungbean cultivation covers an 

area of 24,292 hectares producing about 18,000 metric tons (BBS, 2005).The 

average production of mungbcan in Bangladesh is about 652 kg had, which is 

lower than that of India and other countries of the world. 

'11w agro-ecological condition of Bangladesh is favourable for munghean 

cultivation almost throughout the year. The crop is usually cultivated during rabi 

season, but because of poor yield and marginal profit as compared to cereal 

crops, farmers prefer growing wheat to niungbean during rahi season. Besides, 



the release of high yielding cultivars of cereals have pushed this crop to marginal 

and sub-marginal lands of less productivity and made its cultivation less 

remunerative. Recently. Bangladesh Agricultural Research Institute (I3ARI) has 

developed six and Bangladesh Institute of Nuclear Agriculture (BINA) has 

developed seven photo-insensitive high yielding cultivars munghean, which are 

getting attention to the farmers. During kharif season the crop fits well into the 

existing cropping system of many areas in Bangladesh. 

In coastal area of Noakhali and Barisat Region munghean is sown in last week of 

January alter T.aman rice. Mungbean is also be sown after wheat, pulses and 

potato in other parts of the country 

Munghean has a special importance in intensive crop production system of the 

country for its short growing period. Summer rnungbean can tolerate a high 

temperature not exceeding 40°c. It is reported to be drought tolerant and can be 

cultivated in areas of low rainfall (Kay, 1979). In India munghean gives the 

highest yield under summer planting (Singh and Yadav, 1978). 

The daily consumption of pulses in Bangladesh is only 12g per head while Food 

and Agriculture Organization (FAO,1988) recommended per capita consumption 

of 45g pulse per day to ffilflll the protein requirement (BARI, 2000). To provide 

the above mentioned requirement of 45g per capita per day, production is to be 

increased even more than three lhlds (HARI, 2000). 

Low yield of mungbean in this country is probably due to low yielding potentiality 

and also due to lack of appropriate agronomic practices specially plant 

population per unit area. In the development of appropriate management 

practices for ntunghean, population density plays an important role as it is one of 

the most important yield contributing characters (Bahu and Mitra, 1989). 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 

per hectare (Shukla and Dixit, 1996). Therefore, optimum plant population ensures 

2 



normal plant growth because of efficient utilization of moisture, light, space and 

nutrients, thus increases the yield of crop. 

In Bangladesh. several studies were conducted on population density and cultivar 

performance separately, but reports are few on the combined response of these 

factors on summer mungbean. Considering the above facts, the study has been 

undertaken with the following objectives: 

to study the effect of population density on growth and yield of summer 

mungben. 

to evaluate the pdformance of four varieties of summer mungbean. 

to find out the optitnum population density for higher yield of summer 

mungbean varieties. 

K 
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CHA PTER-2 

REVIEW OF LITERATURE 

Investigation on rnunghean as affected by the plant population is in progress in 

many countries of the world especially in the South Asia in order to obtain 

higher crop yield. Bangladesh Agricultural University (BAU). Bangladesh 

Agricultural Research Institute (BAR!) and Bangladesh Institute of Nuclear 

Agriculture (13!NA) have started extensive research on varietal development and 

overall improvement of this crop. Effect of population density on growth, yield 

and yield contributing characters of munghean and other related crops at home 

and abroad have been reviewed in this chapter. 

2.1 Effect of population density on morphological characters 

2.1.1 Plant height (cm) 

!iasanuzzaman (2001) studied with live population density (15. 30, 45. 60 and 

75 plants n.12) of munghcan and observed that increasing plant population 

significantly increased plant height. The tallest plant (46.69 cm) was obtained 

from 75 plants m4and the shortest (36.65 cm) was Ibund from 15 plants m* 

E!-Hahhasha eta! (1996) reported that increasing population density increased 

plant height. Similar result was also reported by Ulemale et al. (2003) in 

sunnhemp. Akther (1999). Gunther c/ at (1998). Najafi ci at (1997) and Yadav et 

a! (1990) in pea. 

efrluesca and Oria (1981) observed that with a dense stand (25 plants Iii!)  plant 

height was the highest (68cm) in munghear> 

2.1.2 Root length (cm) 

Rahman(2005)studied with four population densities (20,30,40 and 50 plants 

m 2 ) of Soybean and observed that in increasing plant population 

significantly decreased root length .Root length was the greatest(21.09cm)at 

the lowest density(20plants m 2)  and the shortest 17.62 cm)was at the highest 
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density (50 plants n12  ).Similar result was also reported by Barua (2006) in 

sunnlienip and l3cgum(2002)in sesame. 

2.1.3 Number of nodules planf' 

Rana (2004) studied with three population density (30. 45 and 60 plants rif 2) of 

munghcan and observed that number of nodules plant- ' significantly increased 

at lower plant population. The highest number of nodules plant-' (18.51) was 

produced in 30 plants m 2  and the lowest (9.64) was in 60 plants n12. Similar result 

was also reported by Ulemale ci at (2003) and Anisuzzaman (2005) in pea. 

Hasanuzzaman (2001) studied with live population density (15, 30, 45, 60 and 75 

plants m 2) of munghean and observed that number of nodules plant-' 

significantly increased at lower plant population. The highest number of 

nodules plani' (12.58) was produced in 15 plants m 2  and the lowest (6.85) was 

in 75 plants m 2. 

2.1.4 Num her of leaves plant-' 

I3arua (2006) studied with five population densities (IS, 25, 30. 35 and 55 

plants nf 2) of sunnhemp and observed that number of leaves plant-' significantly 

increased at lower plant population. The highest number of leaves plant-' (332) was 

produced in 15 plants nf 2  and the lowest (191.3) was in 55 plants m 2. 

Ahmed eta! (1981)ohtained the highest number of leaves plani' at lowest density 

in mungbean. Similar result was also reported by Anisuzzaman (2005) inpea, 

Ulernale et at (2003) in sunnhemp. Gumber flu! (1998) in pea Ihnthim (1996) 

and El-I labbasha ci at (1996) in 

2.2 Effect of population density on growth parameters 

2.2.1 Total dry weight plant' 

1-laque (2003) studied with four population densities (25. 33, 50 and 100 plants 



in in chickpea and observed that total dry weight plant-' decreased significantly 

with increasing population density. Total dry weight plani' was the maximum 

(6.5 g) at the lowest density (25 plants n12) and the minimum (5.1 g) was at the 

highest density (ZOO Plants 111,2  

Tning and Yoshida (1985) observed that total dry weight plant-' decreased 

significantly with increasing population density in mungbean. Similar result was 

also reported by Barua (2006) and Najafi etal. (1997) in sunnhemp. 

2.2.2 Crop Growth Rate (CGR) 

Ilasanuzzaman (2001) studied with five population density (15, 30. 45,60 and 75 

plants m 2) of mungbean and observed that CGR significantly increased with the 

increase in plant densities. The highest COR (14.12 gnf2  d')was produced in 75 

plants ni 2  and the lowest (7.43 gm 2  d')was in 15 plants ni2  during 5 1-65 DAS. 

Akther (1999) noticed that in the early stage ci growth closer spacing showed 

higher crop growth rates in pea .Siniilar result was also reported by Rana (2004) in 

mungbean and Begum (2002) in sesame. 

l3ahu et ci. (1988) observed that in mungbean COlt showed an initial lag phase 

in the crop growth, reached a peak between 46-60 DAS and then declined. 

The maximum COR of 30.8 gnf2  d4  decreased by 30% when the plant density 

decreased by 50%. 

Singh (1982) found in mungbean that COR showed consistent increases with the 

increase in plant densities at almost all the growth stages. 

2.2.3 Relative Growth rate (RGR) 

Rana (2004) studied with three population density (30. 45 and 60 plants m 2) of 

munghcan and observed that ROR significantly decreased with increasing 

population density. The highest ROR (109.87 mgg td') was produced in 30 plants 

111 2 and the lowest (97.97 mgg'&) was in 60 plants ni 2  during 36-50 DAS. 



l3egum (2002) studied with thur population densities (16. 20. 25 and 100 plants 

m 2) in sesame and observed that RGR decreased with increasing population 

density. It was 77.5 and 66.4 mgg'd' at 16 plants rW2  and 100 plants m 2. 

respectively during 45-75 DAS. Similar result was also reported by Anisuzzaman 

(2005) and Yadav cial. (1990) in pea. 

2.3 Effect of population density on yield and yield contributing characters 

2.3.1 Number of branches and number of pods plant" 

Sekhon et at (2002) reported that increasing plant density decreased number of 

branches and pods plant" of munghean. Similar result was also reported by 

Sarkar et at (2004). IJIemaic ci al. (2003), Akiher (1999), El-I tabbasha et of. 

(1996), Najali ci at (1997) and Rrathwaite (1982). 

llasanuzzaman (2001) studied with fIve population density (15, 30, 45. 60 and 

75 plants nf2) ot'munghean and observed that number of branches and pods plant-' 

significantly increased at lower plant population. The highest number of' branches 

and pods plant-' (3.85 and 11.96) was produced in 15 plants 11-2  and the lowcst 

(1.73 and 6.67) was in 75 plants nf2. 

2.3.2 Pod length and number of seeds pod-' 

Anisuzzarnan (2005) studied with five population densities (to, 15,20,25 and 30 

plants ni2) of pea and observed that pod length and number of seeds pod- ' 

significantly increased at lower plant population. The highest pod length and 

number of seeds pod" was produced in 10 plants 111-2  and the lowest was in 30 

plants m 2. 

Miranda ci at (1997) reported that pod length and number of seeds pod" 

decreased with increasing density in munghean. Similar result was also reported 

by Anisuzzanian (2005). Sarkar ci ci. (2004). Akther (1999). FI-Habbasha ci 

at (1996), Singh and Yadav (1989) in pea and Erathwaite(1982). 
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2.3.3 1000-seed weight 

Sarkar et ci. (2004) studied with three plant densities (20 x 20, 30 x tO and 

40 x 30 cm) and found that the highest 1000-seed weight was obtained at 

density of 20 x 20cm. Similar result was also reported by Rana (2004). Akttter 

(1999) and Singh and Yadav (1989) in pea. 

1-lasanu77,aman (2001) studied with live population densities (IS. 30, 45. 60 and 75 

plants ni') of inunghean and observed that 1000-seed weight significantly 

increased at lower plant population. The highest 1000-seed weight (26.48 g) was 

produced in 15 plants n12  and the lowest (23.43 g) was in 75 plants nf2. 

2.3.4 Seed yield plant" 

Rana (2004) studied with three population densities (30, 45 and 60 plants ni) of 

niunghean and observed that seed yield plant'' significantly increased at lower 

plant population. The highest seed yield plant- ' (2.56 g) was produced in 30 plants 

in 2  and the lowest (1.53 g) was in 60 plants ui2. 

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

yield plant-' in pea. Similar result was also reported by Anisuzzaman (2005) in 

pea, Uleinale ci ci (2003) in sunnhemp, llasanuzzaman (2001) in mungbean and 

Singh and Yadav (1989) in pea. 

2.3.5 Seed yield (kg had) 

Sarkar ciaL (2004) studied with three plant densities (20 x 20. 30 x 10 and 40 x 30 

cm) and Ihund that a plant density of (30 x 10) cm resulted in the highest seed 

yield compared to 20 x 20 and 40 x 30 cm. 

Sckhon el ci. (2002) studied with three plant populations (3.33. 2.22 and 167 

lakh haS') and observed that seed yield was the highest at 3.33 lakh haS'. Similar 

result was also reported by Rana (2004) and Hasanuzzaman (2001) in munghean, 

Jilin nat (1988), Singh and Malhotra (1983). 



Jeswani and Saini (1981) Ibund that the highest yield of munghean was obtained in 

the dry season with 4.00,000 plants had, followed by 5,00.00() and 6,00,000 plants 

ha* Similar result was also reported by I laque (1995). Singh and Yadav (1989) in 

pea. 

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

population up to 4,50.000 ha4  gave higher yield in mungbean tinder good 

management conditions. Similar result was also reported by Yadav ci ci. (1990) in 

pea. 

2.3.6 Total dry matter (Kg haS') 

Rana (2004) studicd with three population density (30, 45 and 60 plants m 2) and 

observed that TDM signilicantly increased with increasing population density. The 

highest 1DM (2942.46 kg Iu(') was produced in 60 Plants ni2  and the lowest 

(2448.34 kg ha4) was in 30 plants n12. 

In mungbean. Trung and Yoshida (1985) Ibund that increasing plant density 

increased Il)M production. Similar result was also reported by I3arua (2006) in 

sunnhenip. Haque (2003) in pea. Hasanui.zaman (2001) in mungbean, Akiher 

(1999) in pea and Abbas c/at (1994) in soybean. 

2.3.7 Harvest index (HI) 

Sarkar c/al. (2004) studied with three plant densities (20 x 20, 30 x 10 and 40 x 30 

cm) and found that at a density of 30 x 10 cm produced the highest harvest index. 

The lowest harvest index was recorded for at a density of 40 x 30cm. 

01 



Hasanuzzarnan (2001) studied with live population densities (15, 30, 45, 60 and 75 

plants n12) of mungbean and observed that significantly the highest HI (30.06 %) 

was produced in 45 plants m 2  and the lowest (18.62 %) was in 75 plants m 2. 

Similar result was also reported by Rana (2004) in mungbean. 

Tsiung (1978) reported that in mungbean 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 studies were consistent in showing a progressive decline 

in harvest index at densities above the maximum grain yield. 



ha pte r 3 

m8leii2ls and Mel o s 



CHAPTER-3 

MATERIALS AND METHODS 

The details of different materials used and methodologies followed in the 

experimental period are presented in this chapter under the following heads: 

3.1 Plant materials 

Four varieties of summer rnunghean namely Barirnung-4. Barimung-2, I3arimung-

5 and T3inamung-5 were used as plant materials. The varieties have been 

developed by l3angladesh Agricultural Research Institute (I3ARI) and Bangladesh 

Institute of Nuclear Agriculture (I3INA). The seeds were collected from RARI. 

Clazipur and BINA. Mymcnsingh. 

3.2 Experimental treatments 

The experiment consisted of the following treatments 

A. Munthcan varieties: 4 

I. l3ARJmung-4 

2. 	l3ARlrnung -2 

BAklniung -5 

BINAmung-5 

13. Population density: 4 

25cm x 5 cm (80 plants m 2) 

25cm x 10cm (40 plants m 2) 

25cm x 15 cm (25 plants in' 2) 

25cm x 20 cm (20 plants 1112) 

3.3 Experimental site 

The experiment was conducted at the Agronomy farm, Sher-e-Bangla 

Agriculturl University. Dhaka from April 10 to July 15. 2007. 



3.4 Location 

The experiment was conducted at the Central Farm of the Sher-e-Rangla 

Agricultural University, I)haka during April to July 2007. The site was located in 

90.2°N and 23.5°F !.atitude. The altitude of the location was 8.2 in from the sea 

level (The Meteorological Department of Bangladesh, Agargaon . l)haka-1207). 

33 Soil 

The experimental site was located in the Modhupur Tract (AE7.-28) and it was a 

high land with adcquatc irrigation facilities. The soil texture was silty clay with a 

p1! 5.6. Soil samples of the experimental plot were collected from a depth of 0 to 

30 cm before conducting the experiment. Soil analyzed in the Soil Resources 

Development institute (SRI)!) Farmgate. Dhaka have been presented in (Appendix 

I). 

3.6 Climate and weather 

The climatic condition of the site is sub-tropical, which is characterized by high 

temperature and heavy rainfall during kharif season and scanty rainfall 

associated with moderately low temperature during rabi season. Weather data 

of the experimental site has been presented in Appendix II. 

3.7 Land preparation 

The experimental land was ploughed three times by a power tiller followed by 

laddering to have a good tilth. All the weeds and stubbles were removed from the 

field. 

3.8 Fertilizer application 

Recommended doses of fertilizer were as urea. 1'SP (Triple Superphosphate) and 

MP (Muriate of Potash) at the rate of 30. 70 and 35 kg ha respectively. The 

whole amount of TSP. MP and urea were applied as basal dose at the time of 

final land preparation. 

3.9 Experimental design 

'li'ie experiment was laid out in Randomized Complete Block I)esign (RCBD). 

'[here were 16 treatments (4 eultivars x 4 population density) and each treatment 
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was replicated 3 times. 

3.10 Layout of the experiment 

Initially, the experimental area was divided into threc blocks to represent three 

replications. Each block was divided into 16 sub-plots. The blocks were I ni 

apart and the distance between unit plots was 0.5m. The plot size was 3.5m x 

2.5rn and the total number of plots was 48. 

3.11 Seed sowing 

The percentage of germination of the collected seeds was tested in the 

laboratory for getting proper population in the plot beibre sowing in the field. 

The germination percentage of seeds were 80%. Three seeds per hole were sown 

of 3cm depth at spacing of 25cm x 5cm, 25cm x tO cm. 25cm x 15cm. 25cm x 

20cm to get 80. 40, 25 and 20 plants rn'2  on Appril 10, 2007. Emergence of 

seedling was completed by 3 days after sowing (DAS). 

3.12 Gap filling 

The ungcrminated hole were resown just after emergence of seedlings in order to 

fill in the gaps. Soon after emergence of the seedlings there was an attack of cut-

worm that damaged some seedlings. During seed sowing, few seeds were sown in 

the border of the plots. The damaged seedlings were transplanted after 15 DAS 

with the excess seedlinas. 

3.13 Thinning 

Seedlings were cut by a pair of scissors keeping the healthiest one in each hole at 

IS days after establishment of seedling. 

3.14 Weeding 

Two hand weeding were done at 20 and 35 days after sowing. 
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3.15 Insect control 

The munghean plants were infested by ctthvorm and pod borer. Hand picking of 

cutworm lan'ae and Malathion 57EC was sprayed @ 560 ml h&' at the stage 

of 50% pod tbrrnation as control measures. 

3.16 Plant sampling 

Plant samples were collected from the plot at physiological maturity on 65 DAS. 

At each harvest three plants were selccted randomly from each plot. The selected 

plants were uprooted carefully by a "khurpi" and root, stem and leaves of each 

plant were separated. After separation. the plant parts were oven dried at 80 ± 2°C 

for 48 hours. 

3.17 Harvesting and processing 

Maturity of crops was determined when 80% of the pods turned brown colour. The 

Crops were harvested plot-wise on July 15,2007 and were bundled separately, 

tagged and brought to a clean threshing floor. Then the pods were separated from 

the plants manually and sun dried for two days. Seeds were separated from the 

pods with the help of bamboo sticks and sun dried for reducing the moisture to 

about 14% level. The dried seeds and straw were cleaned and weighed plot-wise. 

3.18 Data recording 

The following data were recorded: 

A. Morphological characters 

I. Plant height (cm): Plant height was measured from the ground level to the 

tip of the leaf apex of the plant. 

Root length (cm): Root length was measured from the ground level to the 

tip of the longest root. 

Number of nodules plant-': The roots of the uprooted plants were washed 

carefully and nodules from the lateral and tap roots were counted. 

4.Number of leaves plant-': Number of leaves produced by the plant was 

counted manually. 
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B. Growth parameters 

I.Total dry weight (g) plant'
[: The total dry weight was calculated from the 

summation of dry weight of root. stem (with pods) and leaves per plant. 

Crop Growth Rate (CCR): CGR is the increase in plant dry matter per 

unit area of land per unit time (Hunt. 1978). The CGR values were 

calculated by using the following formula 

W2-wt 

CCiR= ---------------- gm 2d1  
12l 

Where. 

W1 -= Total plant dry weight at the time T 1  and 

W 2  = Total plant dry weight at the time'[',  

Relative Growth Rate (RGR): RGR is the increase in plant thy matter per 

unit time per unit of dry matter investment (Ilunt, 1978). The RGR values 

were calculated by using the rollowing formula 

W-W1  
RGR= - 	 mg 

W I  ('F,-T1 ) 

Where. 

W I  - Total plant dry weight at the timcTj and 

W 2  = Total plant dry weight at the time T2 

C. Yield and yield contributing characters: 

l.Number of branches plant': All the branches developed from main stem 

of the plant were counted manually. 

2.Number of pods plant ': Pods picked up from the plants were counted. The 

number of pods was divided by number of plant and thus number of pod 

plani' was found out. 
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3. Pod length (cm): Average lengths measured from randomly selected 10 

pods of each plot. 

4.Nurnber of seeds pod 1 : Seeds pod1  was recorded from to randomly 

selected pods and then the average number was calculated. 

1000-seed weight (g): One thousand clean dried seeds were counted from 

each plot and weighed by using an electrical balance. 

Seed yield plant1: Grains obtained from each plant were sun dried and 

weighed carefully by using an electrical balance. 

Seed yield (kg ha'): Seed yield was recorded plot wise and yield was then 

converted in to hectare. 

Biological Yield(kg ha'): Seed and Straw yield were all together recorded 

as biological yield. The biological yield was calculated with the following 

formula :Biologieal yield meed yield Straw yield. 

Harvest index (HI): Hi was calculated with the following formula (Gardner 

c/aL 1985). 

F., 

Ill (%) - 	- 	x 100 

13. 

Where. 

= Economic yield i.e. seed yield 

BY 	Biological yield i.e. total dry matter yield 

3.19 Data analysis technique 

The collected data were statistically analyzed to find out the level of 

significance using MSTATC package programme developed by Russet 

(1986). The mean differences were compared by Duncan's Multiple Range Test 

(DMRT) (Gomcz and Ciomez. 1984). 
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CHAPTRER- 4 

RESULTS AND DISCUSSION 

Effects of' population density on growth and yield of rnungbcan varieties have 

been presented and discussed in this chapter tinder the follmving heads: 

4.1 Effect on the morphological characters of mungbean 

4.1.1 Plant height 

3.1.1.1 Effect of population density 

Plant height differed significantly with population density at maturity (Fig. I). 

The tallest plants (52.94cm) were found in the highest population density. 

25cm x 5cm (RO plants n12 ) and the shortest plants (35.1 7cm) were in the 

lowest population density. 25cm x 20cm (20 plants m). 'l'here was a 

progressive increase in plant height with the increase in population density. 

This positive relationship of plant height with population density might he due 

to competition for sunlight and other related factors. The present results are in 

aQreemcnt with the result of Fl-I labbasha c/aL (1996). 

4.1.1.2 Effect of variety 

There was a highly significant variation on plant height among the varieties at 

maturity (Fig. 2). BINA mung-5 produced taller plants (44.90cm) and I3ARI 

mung-2 produced shortest plants (3.67cm) than the others. This variation in 

plant height might be attributed to the genetic characters. Similar findings 

were obtained by Farghali and 1-lossein (1995). 

4.1.1.3 Interaction effect of varieties and population density 

Plant height was highly significant due to the interaction of variety x 

population density (Fig. 3). The maximum plant height (56.03cm) was found 

in V 4  with 25cm x Scm (80 plants m 2 ) and the minimum (32.05cm) was in V 2  

with 25cm x 15cm (25 plants m 2 ). 
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4.1.2. Root length 

4.1.2.1 Effect 01 population density 

Population density showed a highly significant inlluence on root length 

(Table I). Root length was the longest (1 6.50cm) at the lowest density 

25cm x 20cm (20 plants nf 2 ) and the shortest (10.81) at the highest density 

25cm x 5cm (80 plants m 2 ) (Table I). Length of root decreased with 

increasing population density. 

4.1.2.2 Effect of variety: 

Varieties differed significantly in their root length (Table 2).V 4  and V 3  

produced longer (15.35cm and 14.47cm) root length than those of V 1  and V, 

(13.55cm and 12.7 1cm). 

4.1.2.3 Interaction effect of varieties and population density 

Root length was significant due to the interaction of variety x population density 

(Table 3). The maximum root length (17.85cm) was found in V 4  with 25cm x 

20cm (20 plants m 2 ) and the minimum (9.49cm) was in V 2  with 25cm x 5cm (80 

plants nf2). 

4.1.3 Number of nodules plant 1  

4.1.3.1 Effect of population density 

The difference in number of nodules plant' due to population density was 

statistically highly significant (Table I). The highest number of nodules plant" 

(16.63) was observed in the lowest density, 25cm x 20cm (20 plants rn' 2 ) and 

the lowest (6.84) was at the highest density, 25cm x 5cm (80 plants ni' 2 ). In 

general. number of nodules plant" increased at lower population density and it 

was probably due to availability of more space, nutrition, air and water to the 

plain. 
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4.1.3.2 Effect of variety 

Number of nodules plant" was significantly affected by varieties (Table 2). V4 

showed higher number of nodules plant" (13.95) and lowest V, (8.78) 

compared to the others (Table 2). A similar result was found by Shamnugarn et 

al. (1983). 

Table 1. Effect of population density on the morphological characters of Munghean 

Population density 	Root length (cm) 	No. nodules plant' 1 	No. leaves plant' 

25cm x 5cm 	 10.81 c 	 6.84 d 	 10.16 d 

25cm x JO cm 	 13.12 b 	 I l.59e 	 15.26 c 

25cm x 15cm 	 15.64 a 	 12.43 h 	 18.06h 

25cm x 20cm 	 16.5(} a 	 14.63 a 	 20.27 a 

Level of significance 	0.01 	 0.01 	 0.01 

LSD 	 1.012 	 0.671 	 0.827 

In a column, tigures bearing uncommon letter(s) are significantly different at p~--0.05 by DMRT 

Table 2. Effect of varieties on the morphological characters of Mungbean 

Variety Root length (cm) No. nodules plant" No. leaves plant" 

V1 13.55 be 10.51 e 15.01 e 

V. I2.71c 8.78d 13.16d 

V3 14.47 ab 12.25 b 16.86 b 

V4 15.35 a 13.95 a 18.71 a 

Level of significance 	0.01 	 0.01 	 0.01 

LSI) 	 1.012 	 0.671 	 0.827 

In a column. figures bearing uncommon letter(s) are significantly different at p~10.05 by DMRT 

V 1 - RARI mung-4 	V BAR! rnung-1 

V3 	BARI hmiing-5 	V4 ' BINA mung., 
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Table 3. Interaction effect of varieties and population density on the morphological 

characters of Mungbean 

Variety 	Population density Root kngtli (cm) No. nulespIanf No. leaves plani' 

- 	 25cm x 5cm 10.37 ij 5.98k 9.23j 

25cm x 10cm 12.68 fg 10.72g 14.33 g 

V1 	25cm x 15cm 15.20 cd 11.57 f 17.13 d 

25cm x 20cm 15.96 be 13.77 cd 19.35 c 

25cm x 5cm 9.49j 4.261 7.38k 

25em x 10cm 11.80gb 8.96 I 12.48 ii 

V2 	25cm x 15cm 14.32 de 9.8511 15.28 f 

25cm x 20cm 15.21 cd 12.05 ci 17.50 cd 

25cm xS cm 11.25 hi 7.70j 11.08 i 

25cmx 10cm 13.56ef 12.51 C 16.18e 

V1 	25cm x 15cm 16.08 he 13.29 d 18.98 d 

25cmx20cm 16.97ah 15.49 b 21.20ab 

25cm x Scm 12.13 gh 9.43 hi 12.93 Ii 

25cmx 10cm 14.44de 14.I6c 18.03de 

V4 	25cm x 15cm 16.96 ab 15.03 b 20.83 I' 

25cm x 20cm 17.85 a 17.21 a 23.05 a 

Level of significance 0.01 0.01 0.01 

LSD 1.012 0.671 0.827 

In a column, figures bearing uncommon letter(s) are significantly different at p~-O.OS by DMRT 

V1 	BARI mung-4 	V2 r BARI mung-2 

	

= BARI mung-5 	V3 BINA mung-5 



4.1.3.31nteraction effect of variety and population density 

Number of nodules plani' was statistically significant due to the interaction of 

variety x population density (Table 3). The maximum nodules plani' (17.21) 

was found in V4  with 25cm x 20cm (20 plants m 2) and the minimum (4.26) was 

in V2 with 25cm x Scm (80 plants in2  

4.1.4 Number of leaves plant 1  

4.1.4.1 Effect of population density: 

A highly significant variation in number of leaves plani' was observed with 

population density (Table 1). The highest number of leaves plant (20.27) 

was found in the lowest population density, 25cm x 20cm (20 plants nf) and 

the lowest number of leaves planf' (10.16) was recorded at the highest 

population density, 25cm x 5cm (80 plants m 2). The number of leaves 

increase(1 might he due to available more nutrition, air and waler to the plain. 

4.1.4.2 Effect of variety: 

Number of leaves planf' differed significantly among the varieties (Table 2). 

Higher number of leaves planf' (18.71) was noticed in V4  and lower 

(13.16) in V2 compare to others. This variation might he due to the different 

genetic makeup of the varieties. 

4.1.4.3 Interaction effect of varieties and population density 

Combined effect of varieties x population density on number of leaves 

plani' was statistically significant (Table 3). The higher leaves pIant (23.05) 

was found in V4  with 25cm x 20cm (20 plants m 2) and the lower (7.38) was in 

V, with 25cm x Scm (80 plants m2). 
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4.2 Effect on the growth parameters 

4.2.1 Crop growth rate (CGR) 

4.2.1.1 Effect oF population density: 

The variation in CGR due to population density was statistically highly 

siunificant at all growth stages (Table 4). CUR increased with the increasing 

population density. The highest CGR (19.83 gm'if 5 was obtained from 25cm 

x Scm (80 plants n12) and the lowest (12.70 gnf2d1) from 25cm x 20cm (20 

plants m 2 )at 56-65 DAS. But during 66 DAS to maturity CGR decreased with 

the increasing population density (2.86. 2.63. 2.61 grn 2d 1 ) for 25, 40 and 20 

plants ni 2. respectively. This result is in conformity with the results of Singh 

(1982). The CGR during vegetative stage to maturity declined mainly because 

of leaf abscission. 

4.2.1.2 Effect of variety 

CGR value varied significantly among the varietes at different growth stages (Tahile 

5).The higher CGR value of 77.80 during 56-65 DAS and 6.71durirtg 66 DAS to maturity 

were observed with the variety BIN Amung -5.The lower CUR value was observed with 

the variety BIN Amung -2 at diflèrent growth stages. 

4.2.1.3 Interaction effect of variety and population density 

Interaction effect of variety x population density was found highly significant 

(Table 6). The maximum CGR value of 22.15 was obtained in V.1  with 25cm x 

.5cm (80 plants 111.2)  and minimum of 10.45 was found in V2  with 25cm x 

20cm (20 plants 111-2) at 56-65 DAS but 66 DAS to maturity maximum CGR 

value 3.21 was found in V4  with 25cm x 15cm and least value of 1.41 was 

obtained in V2 with 25cm x 5cm (80 plants in-2  

4.2.3 Relative Growth Rate (RGR) 

4.2.3.1 Effect of population density 

Population density showed a significant variation in respect of RUR at all 

growth stages (Table 4). The highest RCR (77.82 mg g'd') was obtained from 

25cm x 5cm (80 plants rn 2) and the lowest (73.58 mg gd) was obtained from 
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25cm x 20cm (20 plants n12 ) at 56-65 DAS. But during 66 DAS to maturity 

RGR showed vice-versa response (Table 4). 

4.2.3.2 Effect of variety 

The effect of varieties on RGR was statistically significant at all sampling 

dates (Table 5). RCiR was maximum (77.80 mg gad") in case of V 3  and the 

lowest (73.60 and 4.11 mg g4d 1 ) was in V 2  at 56-65 DAS and 66 DAS to 

maturity, respectively. 

4.2.3.3 Interaction effect of variety and population density 

Combined effect of variety x population density on RGR was statistically 

significant at all growth periods (Table 6). The maximum RGR of 79.92 and 

minimum of7l.48 was obtained in V 4  with 25cm x 5cm (80 plants m 2 ) and V 2  

with 25cm x20crn (20 plants n12 ) at 56-65 DAS respectively. 

ct- 
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Table 4. EfThct of population density on the growth characters of Mungbean 

Population 	
Crop Growth Rate (CGR)at 	RelaiiveGrowth Rate (RGR)at 

density 56-65 DAS 	66 DAS- maturity 	56-65 DAS 	66 DAS- malurily 

- 	25cm x Scm 19.83 a 1.78 b 77.82 a 4.11 d 

25cm x 10cm 16.96 h 2.63 3 76.42 ab 4.99 C 

25cm x 15 cm 14.68 c 2.86 a 74.99 be 5.83 b 

25cm x 20cm 	12.70 d 	 2.61 a 	 73.58 c 	 6.69 a 

Level of 
0.01 	 0.01 	 0.01 	 0.01 

significance 

l.SD 	 0.936 	 0.302 	 1.728 	 0.503 

ma column, figures bearing uncommon letter(s) are significantly different at pS0.05 by DMRT 

Table 5. Effect of variety on the growth characters of Munghean 

Crop Growth Rate ((2CR) at 	Relative Growth Rate (RGR) at 
Variety  

56-65 DAS 	66 DAS- maturity 	56-65 DAS 	66 DAS- maturity 

I 	 15.27 c 	 2.35 be 	75.00 be 	 4.96 c 

V2  13.77d 2.13 c 73.50c 4.11 d 

V1 16.81 b 2.57 ab 76.40 ab 5.84 b 

V3  18.31 a 2.84 a 77.80 a 6.71 a 

Levcl of 
0.01 0.01 0.01 0.01 

significance 

i7Sb 0.936 0.302 1.728 0.503 

11)3 column, figures bearing uncommon letter(s) are significantly different at pSO.05 by DMRT 

V1  = BAR! mung-4 

V3  = SARI mung-) 

V = BAR! mung-2 

V4 " BINA mung-5 
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Table 6. Interaction eflëct ol varieties and population density on the morphological characters 

of Munghean 

Crop Growth Rate (C(;R) at Relative Growth Rate (R(;R) at 

Variety 	Population density 56-65 DAS 66 DAS-maturity 56-65 DAS 66 DAS- maturity 

25cm x 5cm 1.65 ig 77.12 be 3.63 1 19.01 c 

25cm x 10cm 16.20 ci 2.51 cd 75.72 cd 4.56 e 

V1 	 25cm x IS cm 13.90 hi 2.74 be 74.30 de 5.40 d 

25cm x 20cm II .95j 2.50 cd 72.88 ef 6.26 c 

25cm x5 cm 17.51 d 1.41 g 75.72 cd 2.78 g 

25cm x 10cm 14.70 gh 2.29 (Ic 74.30 de 3.71 1 

25cm x 15cm 12.40j 2.52 cd 72.88eV 4.55 e 

25cm x 20cm 10.45j 2.28 de 71.481 5.40 d 

25cm x 5cm 20.65 b 1.871 78.52 ab 4.53e 

25cm x 10cm 17.70 d 2.73 be 77.12 be 5.41 d 

V3 	 2scmx 15cm 15.45 fg 2.96ab 75.7Ocd 6.25 c 

25cm x 20cm 13.45 I 2.72 be 74.28 de 7.11 h 

x Scm 	22.15 a 	2.19 e 	79.92 a 	 5.43 d 

25cm x 10cm 19.22 c 2.99 at) 78.52 ab 6.28 e 

V.1 	 25cm x IS CFn 16.95 de 3.21 a 77.08 be 7.131) 

25cm x 20cm 14.93 g 2.97 ab 75.68 cd 7.98 a 

Level & significance 0.01 0.01 0.01 0.01 

[SD 0.963 0.302 1.728 0.503 

In a colwnn, figures bearing uncommon letter(s) are significantly different at 1)0.05 by DMRT 

	

V1  = BARI mung4 
	

V2  = BAR! mung-2 

	

"BAR! mung-5 
	

V4=81NAmiung-5 
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4.3 Effect on the yield and yield contributing characters 

4.3.1 Number of branches pIant 

4.3.1.1 Effect of population density: 

A highly significant variation in the number of branches planU' was found 

in different population density (Table 7). The maximum number of branches 

plani' (4.53) was recorded in 25cm x 20cm (20 plants m 2 ) which was 

statistically similar (3.89) to 25cm x 15cm (25 plants m 2 ) and the minimum 

(2.38) was in 25cm x 5cm (80 plants ni2 ). In general, number of branches 

plani' increased at lower population density and it was probably due to 

availability of more space. nutrition, water and light to the plant. The present 

result is similar with the report of Sekhon el at (2002). 

4.3.1.2 Effect of variety 

Statistically a highly significant variation in number of branches plant] was 

observed due to variation in varieties (Table 8). l-lighcr number of branches 

plani' (4.78) was recorded in V 4  and the lower (average of 3.16) was observed 

in V1. V2 and V3. 

4.3.1.3 Interaction effect of variety and population density: 

Interaction effect of variety x population density on number of branches 

planf' was statistically significant (Table 9). Higher number of branches 

plani' (5.83) was recorded in V 4  with 25cm x 20cm (20 plants n12 ) and the 

lower (1.42) was observed in V 2  with 25cm x Scm (80 plants m 2 ). 

4.3.2 Number of pods plani' 

4.3.2.1 Effect population density 

Population density showed a highly significant influence on the number of 

pods plani' (Fable 7). The maximum number of pods plani' (12.49 and 11.82) 
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was produced in 25cm x 20cm (20 plants m 2) and 25cnl x 10cm (40 plants nc2 ) 

and the minimum (7.86) was in 25cm x 5cm (80 plants nf 2 ). Number of pods 

plani' decreased with increasing population density. It could probably by thc 

availability of more space, water. light and nutrient in the thinly populated crop 

resulted in the production of more pods plani'. A similar result was found by 

Sekhon cial. (2002). 

4.3.2.2 Effect of variety 

A highly significant variation was also found for varieties (Table 8). V 4  

produced the maximum (12.78) number of pods plani' and the minimum 

(8.71) was in V. 

4.3.2.3 Interaction effect of variety and population density 

Signi (leant variation was obtained due to combination of variety x population 

density on the number of pods plani' (Table 9). Highest number of pods plani' 

(14.51) was recorded in V 4  with 25cm x 20cm (20 plants 1112)  and the lowest 

(5.74) was observcd in V 2  with 25cm x Scm (80 plants n1). 

4.3.3 Pod length 

4.3.3.1 Effect of population density 

The diflèrence in pod length due to population density was statistically highly 

sienificant (Table 7). the longest pod (7.07cm) was produced by 25cm x 20cm 

(20 plants n12 ) and the shortest pod (5.26cm) was in 25cm x Scm (80 plants 

n12 ). The result was similar with the result documented by Miranda ci al. 

(1997) who noticed that pod length decreased with increasing population 

density. Production of shorter pods at the highest population density was probably 

due to hard competition for nutrient, water and light in closer spacing. 
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43.3.2 Effect of variety: 

Varieties showed a highly significant difference in pod length (Table 8). Longer 

pod length (7.06cm) was observed in V4  and shorter (5.26cm) was in V2. This 

result is in agreement with the result of Sarkar et at (2004) who reported that 

pod length differed from variety to variety. The probable reason of this 

difference could be the genetic make-up of the variety which was influenced 

primarily by heredity. 
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Table 7. Effect of population density on yield and yield contributing characters of Mungbean 

Population 	No. 	No. pods/ 	Pod length 	No. seeds/ 	1000 seed 	Seed yield/ 	TDMI 	Harvest Index 

25cm xscm 2.38c 7.86c 5.26d 6.33 d 23.39d 	1.16d 7.80d 14.87d 

25cm x 10cm 3.45b I l.S2ab 5.87c 9.23 b 25.80c 	2.81 b 15.15 a 18.54h 

25cm x 15cm 3.89 ab 10.90 h 6.45 h 8.36 e 26.70 b 	2.43 c 13.99 b 17.38 c 

25cm x 20cm 4.53 a 12.49 a 7.07 a 9.80 a 27.57 a 	3.37 a 12.67 c 26.59 a 

Level of 
0.01 0.01 0.01 0.01 0.01 	 0.01 0.01 0.01 

significance 

LSD 0.911 0.923 0.204 0.235 0.864 	0.252 0.462 1.00 

In a column, figures bearing uncommon letter(s) are significantly different at p0.05 by DMRT 

Table S. Effect of variety on yield and yield contributing characters of Mungbean 

No. No. pods/ Pod length No. seeds/ 	1000 seed Seed yield/ 1DM/plant Harvest 
artey 

branches/plant plant (cm) pod 	weight (g) plant (g) 	Index (%) 

V1  3.16 h 10.14 c 5.86 c 7.84 c 	25.38 c 2.02 c 11.88 c 17.09 c 

V2  2.73 b 8.71 d 5.26 d 7.09 d 	24.48 d 1.51 d 10.73 d 13.67 d 

V1 3.59 b 11.43 b 6.46 h 9.53 b 	26.33 b 2.87 b 13.031) 21.19 b 

V4  4.78 a 12.783 7.06 a 10.21 a 	27.26 a 3.56 a 14.18 a 25.52 a 

Level of 
0.01 0.01 0.01 0.01 	0.01 0.01 0.01 0.01 

_jpificance 

LSD 0.911 0.923 0.204 0.235 	0.864 0.252 0.462 1.00 

In a column. figures beating uncommon letter(s) are significantly different at pZ0,05 by DMRT 

V1  = BARI mung-4 	V2  = BARI mung-2 V3  = BARI mung-5 	V4  = BINA mung-5 
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Table 9. Interaction effect ot'varicties and population density on the yield and yield contributing characters of Mungbean 

No 	No. pods/ 	Pod length 	No. seeds/ 	1000 seed 	
Seed 	

1DM! 	Harvest 
Variety 	Population density 	branches/ plant 	(cm) 	Pod 	weight (g) 	 plant (g) 	Index (%) 

25cm x 5 cm 1.85 hi 7.37 h 4.961 5.75k 22.85k 0.94j 7.231 13.00h 

25cm x 10cm 3.12 efg 11.15 e 5.57 e 8.66f 25.35 gh 2.45f 14.56c 16.821 
V, 	25cm x 15cm 3.56 del 10.21 1 6.15d 7.69h 26.25cf 2.06gh 13.42d 15.35g 

25cm x 20cm 4.10 bcd 11.81 d 6.77 c 9.23e 27.10 de 2.85e 12.29e 23.18d 

25cm x 5cm 1.421 5.74 i 4.36 g 4.601 21.951 0.58k 6.08j 9.53j 

25cm x 10cm 2.69 fgh 9.80 1 4.97 f 7.52h 24.45 ii 1.8011 I 3.43d 13.40h 
V2 	25cm x 15cm 3.13 efg 8.84 g 5.55 e 6.18j 25.35 gh 1.38i 12.27e 11.281 

25cmx20 cm 3.67 cdc 10.46 ef 6.17 d 8.09g 26.20 fg 2.281g I l.14f 20.47e 

25cm x 5cm 2.28 gh 8.48g 5.56 e 6.90i 23.93j 1.40i 8.38h 16.71f 

25cm x 10cm 3.55 def 12.50 cd 6.17 d 9.80d 26.25 ef 3.22d 15.72b 20.48e 
V3 	25cm x 15cm 3.99 hede 11.58 d 6.75 c 9.18e 27.15 cd 2.89e 14.57c 19.83e 

25cm x 20cm 4.53 be 13.16 he 7.37 b 10.37c 28.01 bc 3.82c 13.44d 28.42b 

25cm x Scm 3.98 bede 9.85 1 6.16 d 8.05g 24.83 hi I .97h 9.53g 20.67e 

25cm x 10cm 4.42 bed 13.81 ab 6.77 c I0.93b 27.15 cd 4.I0b 16.87a 24.30c 
V4 	25cm x 15cm 4.89 b 12.95 be 7.36 b 10.36c 28.05 b 3.76c 15.72b 23.92cd 

25cm x 20cm 5.83 a 14.51 a 7.97 a I I.50a 29.00 a 4.84a 14.59c 33.17a 

Level ofsigniticance 0.01 0.01 0.01 0.01 NS 0.01 0.01 0.01 

LSD 	 0.911 	0.923 	0.204 	0.235 	0.864 	0.252 	0.462 	1.00 

In a column, 	 uncommon letter(s) are significantly dilièrent at p-,0.05 by DMRT 

V1  = BARI rnung-4 
	

V2 = BARI mung-2 

V3  = BARI mung-5 
	

V4  = BINA mung-5 
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4.3.3.3 Interaction effect of variety and population density 

Combined effect of variety x population density was significant on pod length 

(Table 9). Highest pod length (7.97) was recorded in V4  with 25cm x 20cm (20 

plants ni2) and the lowest (4.36) was observed in V2  with 25cm x Scm (80 

plants m 2). 

4.3.4 Number of seeds pod-' 

4.3.4.1 Effect of population density: 

Population density showed a highly significant effect on number of seeds pod' 

(Table 7). The highest number of seeds pod' (9.80) was recorded in 25cm x 

20cm (20 plants m 2) and the lowest (6.33) was in 25cm x 5cm (80 plants ni2). 

Number of seeds pod' decreased gradually with the increasing population 

density probably due to intense competition for the above and below ground 

resources. Similar result was reported by Miranda ci at (1997). 

4.3.4.2 Effect of variety: 

Varieties significantly influenced the number of seeds pod (Table 8). The 

maximum number of seed pod-' (10.21) was obtained in V.1  while the minimum 

(7.09) was in V,. A similar result was also found by Infante ci al. (2003). 

4.3.4.3 Interaction effect of variety and population density 

Interaction effects of variety x population density on number of seeds pod' 

were statistically highly significant (Table 9). The highest number of seed pod' 

(11.50) was obtained in V4  with 25cm x 20cm (20 plants m 2) and the lowest 

(4.60) was in V2  with 25cm x Scm (80 plants m 2). 
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4.3.5 1000-seed weight 

4.33.1 Effect of population density: 

Population density showed a highly significant effect on 1000-seed weight 

(Table 7). The highest 1000-seed weight (27.57g) was found in 25cm x 20cm 

(20 plants m 2) and the lowest (23.39g) was in 25cm x 5cm (80 plants nc). 

Higher weight of 1000-seed was obtained with lower plant population. This 

might he due to availability of more nutrition, water and light to the plant at 

lower density which provided scope for increased photosynthetic activities and 

translocation of more metabolites to the seed sink. 

4.3.5.2 Effect of variety 

Varieties also showed highly significant effect on 1000-seed weight (Table 8). 

V4  produced maximum 1000-seed weight (27.26g) whereas, V2  had the 

minimum (24.48g). Similar result was reported by Sarkar el at (2004). 

4.3.5.3 Interaction effect of varietY and population density 

Combined effect of variety x population density was significant on 1000-seed 

weight (Table 9). The maximum 1000-seed weight (29.00g) was found in V4  

with 25cm x 20cm (20 plants m 2) and the lower (21.95g) was in V2  with 25cm x 

5cm (80 plants nf2). 

4.3.6 Seed yield plant" 

4.3.6.1Effect of population density; 

The difference in seed yield planit  due to population density was 

statistically significant (Table 7). The maximum seed yield plant*' (3.37g) was 

obtained in 25cm x 20cm (20 plants m 2) and the minimum was (1.16g) in 

25cm x 5cm (80 plants m 2). Seed yield planf' increased with the decrease of 

population density. Similar trend was also reported by Hasanuzzaman (2001). 

It might be due to more number of pod planf', seed podS' and 1000-seed weight 

from healthy plants in lowest population density. 
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4.3.6.2 Effect of variety: 

A highly significant variation on seed yield planf' was observed among the 

varieties (Table 8). V4  produced the highest seed yield plani' (3.56g) and the 

lowest (1.51 g) was in V2. 

4.3.6.3 Interaction effect of variety and population density 

Seed yield plani' was highly significant due to the interaction of' variety x 

population density (Table 9). The maximum seed yield plani' (4.84g) was 

found in V4  with 25cm x 20cm (20 plants m 2) and the lower (0.58g) was in V2  

with 25cm x 5cm (80 plants rn 2). 

4.3.7 Total Dry Weight Plani' 

4.3.7.1 Effect of population density: 

A highly significant variation in total dry weight plani' was observed in 

different population density (Table 7). The maximum total dry weight plant' 

(15.15g) was observed in the population density, 25cm x 10cm (40 plants nf2) 

and the minimum (7.80g) was in the highest population density, 25cm x 5cm 

(80 plants n12). 

4.3.7.2 Effect of variety: 

Mungbean varieties showed a highly significant influence on the total dry 

weight plani1  (Table 8). The maximum total dry weight plant1  (I4.18g) was 

produced by V4  and the minimum (10.73g) was in V2 . 

4.3.7.3 Interaction effect of variety and population density 

A highly significant variation in total dry weight planiT  was recorded due to 

combined effect of varieties x population density (Table 9). The maximum 

total dry weight planf' (16.87g) was in the combination of V4 with 25cm 

xlOcm (40 plants m 2) and the minimum (6.08) was in V2 with 25cm x 5cm 

(80 plants nij. 
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4.3.8 Seed yield (kg ha') 

4.3.8.1 Effect of population density: 

Plant population showed a highly significant impact on seed yield (Fig. 4). The 

highest seed yield (1124 kg hi') was obtained in 25cm x 10cm (40 plants m 2) 

and the lowest (608 kg hi') was in 25cm x 15cm (25 plants m 2). Increase in 

seed yield with increasing the population density up to a certain limit and 

there after the response was negative, this result was in agreement with the 

findings of Mimber (1993). 

4.3.8.2 Effect of variety: 

Variety had remarkable influence on seed yield (Fig. 5). V4  produced higher 

seed yield (1281kg hi) than the others. It might be due to higher number of 

seed pod4, pod length and 1000-seed weight. 

4.3.8.3 Interaction effect of variety and population density 

Interaction effect of cultivar x population density was statistically significant 

(Fig. 6). The maximum seed yield (1640 kg ha4) was observed in V4  with 

25cm x 10cm (40 plants m 2) and the minimum was (346 kg haj in V2  with 

25cm x 15cm (25 plants nf2). 
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4.3.913iological yield (kg hi') 

4.3.9.1Effect of population density: 

A highly significant effect of population density on biological yield (kg hi') 

was observed in the present experiment (Fig. 7). The highest biological yield 

(6058 kg hi') was obtained from 25cm x 10cm (40 plants n12) which was 

statistically similar to that of 25cm x 5cm (80 plants n12) and the Lowest was 

(2573 kg hi') in 25cm x 20cm (20 plants nf2). Biological yield increased with 

increasing population density upto a certain limit but there after biological 

yield decreased with the increase of population density. 

4.3.9.2EtTeet of varity: 

Significant variation on biological yield (Kg ha' ) was observed among the 

varieties (Fig. 8).Barimung-4(V4) gave higher (5055 kg hi') and Harimung-2 

(V2) gave lower (3883 kg hi') biological yield. 

4.3.9.3 Interaction effect of variety and population density 

The interaction effect of variety x population density was statistically 

significant on biological yield (kg hi') (Fig. 9). The maximum biological 

yield (6748 kg hi') was observed in V4  with 25cm x 10cm (40 plants 111.2)  and 

the minimum was (2228 kg hi') in V2  with 25cm x 20cm (20 plants n12). 

4.3.10 Harvest index (HI) 

4.3.10.1 Effect of population density: 

Population density showed a highly significant influence on the harvest index 

('Fable 7). The highest III (26.59%) was recorded at 25cm x 20cm (20 plants 

111 2) and the lowest was (14.87 %) in 25cm x 5cm (80 plants n1). Similar 

result was reported by Tsuing (1978). The higher I-Il indicates the higher 

translocation ability of sources to single organ. 
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4.3.10.2 Effect of variety: 

Varietal effect on 1(1 was highly significant (Table 8). Higher HI was (25.52%) 

found in V4 and the lower was (13.67%) in V2. it might be due to better secd 

yield (1281 kg hi'). Sarkar et at. (2004) also observed that 111 was 

significantly influenced by the variety. 

4.3.10.3 interaction effect of variety and population density 

The interaction effect of variety x population density in relation to HI was 

highly significant (Table 9). The maximum [-II (33.17%) was observed in the 

combination of V4  with 25cm x 20cm (20 plants m 2) and the minimum was 

(9.53%) in V2  with 25cm x 5cm (80 plants ni2). 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

The experiment was conducted at the Agronomy field, Sher-c-Bangla 

Agricultural University, EThaka. during April 10 to July 15. 2007 to study 

the effect of different population density viz.(25cm x 5cm. 25cm x 10cm. 

25cm x 15cm and 25cm x 20cm) 80. 40, 25 and 20 plants n12  on the 

growth, yield, and yield attributes of four summer munghean varieties 

(BAR! mung-4, BARI mung-2, BAR! mung-5 and BINA rnung-5). The 

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

with three replications. The size of unit plot was 3.5m x 2.5m. The land was 

fertilized with Urea. TSP and MV @ 30. 70 and 35 kg hi' respectively. The 

seeds were sown on April 10, 2007. Intercultural operations were done as 

when necessary. Data on growth and yield parameters were recorded from 

vegetative growth to Maturity. All the collected data were statistically 

analyzed and the mean differences among the treatments were compared by 

Duncan's Multiple Range Test (DMRT). 

The results showed that all the growth paramctcrs, yield and yield attributes 

were significantly influenced by the population density. Lower population 

density 25cm x 20cm, (20 Plants m) produced the highest root length, 

number of nodules and leaves plant4,RGR at 66 DAS to maturity number of 

branches and pods plani', pod length, number of seeds pod. 1000-seed 

weight, seed yield planf' and harvest index. Iligher population density, 25cm 

x Scm (80 Plants m 2) produccd the highest plant height, CGR,RGR at 56-65 

DAS. 

The seed yield (Kg haj and HI (%) increased significantly with increasing 

population density from 25cm x 20cm, (20 plants nf2) to 25cm x 10cm. (40 

plants 	Increase in population density up to 20 plants m 2  decreased the 

seed yield (Kg hi'). Seed yield (kg hi) was a function of yield 
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contributing characters- Results revealed that increasing population density 

lowered the yield contributing characters. The lower population density, 

25cm x 20cm (20 plants m 2) produced the highest number of branches plant''. 

number of pods plani', pod length, number of seeds pod', 1000-seed weight 

and seed yield plant". This was possibly due to maximum utilization of 

solar radiation, soil nutrient uptake and less competition among the plant 

population. But it did not compensate the total seed yield ha-1  as compared to 40 

plants n12. 

In 40 plants ni2  total seed yield ha" was maximum. This was due to the 

optimum plant population per unit area. This indicated that 40 plants m 2  balanced 

betwecn increasing plant in and decreasing yield plant" and gave the maximum 

seed yield ha". Higher plant population from optimum density levels was 

related to inter-plant competition for all elements. Too much inter-plant 

competition resulted less biological yield and less partition of biological yield 

into reproductive organs at further higher density. Thus, the highest seed yield 

(1124 kg ha") was obtained from 40 plants n12. So. it appeared that 40 

plants nf2  were the optimum population density for cultivation of seed yield of 

munghean. 

Varietal performance on growth, yield and yield contributing characters 

differed significantly all the parameters. fllNAmung-5 showed higher plant 

height, root length, number of nodules and leaves plant". COR and RC'IR at 

56-65 and 66 DAS to maturity, number of branches plant', number of pods 

plant, pod length, number of seedspod 1, 1000-seed weight, seed yield 

plant", seed yield (kg ha") and Ill (%) than the others (RARlmung-4. 

BAR! mung -2 and BARI mung -5). 

The present study, interaction effect of variety and population density were 

found statistically significant on almost all the growth and yield parameters. 

The highest number seeds of plant", seed yield plant" (g) and harvest index (%) 
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was found in V 4  with 25cm x 20cm (20 plants m 2) and the lowest was in V 2  

with 25cm x 20cm (20 plants n1). The highest biological yield was 

observed in BINA mung-5(V4) with 25cm x 10cm (40 plants m 2) and the 

lowest was in BAR! mung-2 Va with 25cm x 20cm (20 plants m 2). 

From the results of the experiment, it could he concluded that 

All the growth and yield parameters were significantly affected 

by population density 

Among the varieties BJNAmung-5 showed better performance than BARI 

mung -4. EIARI mung -2 and BAR! mung-5 on growth, yield and yield 

attributes 

Out of the four population density. 25cm x 10cm (40 plants m 2) may he 

optimum population density for seed yield in summer mungbean 
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APPENDICES 

Appendix I Physical and chemical properties of the initial soil 

Characteristics Value 

%Sand 27 

%Silt 43 

%CIay 30 

Textural Class Silty - Clay 

p11  5.6 

Organic carbon (%) 0,45 

Organic mailer (%) 0.78 

Total N (%) 0.03 

Available P (ppm) 20.00 

Exchangeable K (me/i 00 g soil) 0.10 

Available S (ppm) 45 

Source: SRDI, Farmgate, Dhaka 
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Appendix Ii. Monthly records of meteorological observation at the period of 

experiment (March to July, 2007) 

Source: Weather Yard, Bangladesh Metrological department, Dhaka 

Month 
Temperature 

(Maximum, °C) 

Temperature 

(Minimum,°C) 

Humidity 

(%) 

Precipitation 

(mm) 

March 30.20 20.13 68.00 31 

April 26.60 13.5 52.7 9 

May 25.40 12.93 48.3 7 

June 25.30 14.2 55.8 7 

July 28.3 17.2 72.30 IS 
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