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ABSTRACT 

A pot experiment was conducted at the Iangladesh InsLitute ol Nuclear 

ALricutture. Mvrnensingh, during September to November 2007 to investigate flower 

production, tiowering pattern, reproductive eliieienev. yield attributes and their 

relationship with seed yield in 10 munghean genotypes. The experiment was laid out in 

a Completely Randomized Design with Ibur replications. High yielding genotypes 

produced greater number ol opened flowers (range 34.2-45.0 plani1 ) having longer 

flowering duration (range 15-I8 days) than the low yielding ones. In contrast, low,  

yielding genotypes produced fewer opened flowers (range 16.1-2] .0 Plant)  and also 
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	 showed shorter flowering duration (range II - IS days) except M13-46 (21 days). I ugh 

yielding genotypes had higher flower production rate over time than the low yielding 

ones and maximum flower production occurred within 10-12 days after flowering 

started. 1-lowever. high yielding genotypes had inferior performance in reproductive 

eliieicncy (range 52.6-61 .4Q/0)  than in low yielding ones (59.5-812%) indicating that 

there Was a scope of increasing yield by improving the reproductive efficiency in high 

yielding genotypes in rnungbean. Iligh yielding genotypes maintained increased teal 

area. TDM. increased flowers and pod numbers plani'. In contrast, low yielding 

genotypes produced shorter and narrower plant canopy, tower flowers and pods plani'. 

Seed yield had highly significant and positive correlation with pod number (r = 0.89**) 

and pod number depended on leaf area (r = 0.75**), TDM 	(r = 0.84**). raceme 

(r 	0.76*) and flower number (r 0.87*t).  Genotypes ML3-l7 and ?v113-35 showed 

better perlormance in respect of growth, reproductive, yield and yield contributing 

characters. 
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CHAI>'I'ER I 

INTRODUCTI ON 

Mungbean [Vigna mci/ata (1.) \Vilczek] is one of the most important pulse crops 

of global economic importance. It belongs to [lie family 1.eguniinosac and sub-Jamily 

Papilionaceac. It is originated in the South and Southeasi Asia (India, Mayanmar. 

Thailand) (Poehlman. 1991). It is widely grown in India. Pakistan, Bangladesh, 

Mayanrnar. Ihaiiand, Philippinnes, China and Indonesia (PAO. 2005). It ranks 3 

acreage. cu  in production and 3RJ  in protein content among the pulses grown in 
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Bangladesh. Pulses cover an area ol about 5,60,036 liectares, where munghean occupies 

65.129 heetares (BBS, 2008). Mungbean has raceme type of inliorescence, with 

asynchronous flowering and poding. This leads to double harvest of the crop 

lengthening it at least up to two weeks. Mungbean requires about 70-85 days to mature. 

It is mostly grown in dry season following T. aman and winter crops (Dutta. 2001) but 

it can be grown almost throughout the year (Aizal ci al.. 2008). 

Bangladesh is a developing country and there is a serious nutritional crisis 

because of cereal-based diet. Mungbean is an excellent supplemental protein source for 

rice diet. The protein content of mungbean is more than cereals. Seeds contain 51% 

carbohydrate, 26% protein, 10% moisture, 4% mineral and 3% vitamins (Afzal et ciL. 

2008). Besides providing valuable protein in the diet, mungbean has the remarkable 

quality of helping the symbiotic root rhizohia to fix atmospheric nitrogen and enrich the 

soil (Anonymous. 2005). 

[he principal constraint ol mungbean production is its low yield potential. 

About 70 to ç.5% of mungbean flowers do not develop mature pods (Mondal, 2007) 

indicating that potential fruit or seed number is usually much larger than the number 

actually produced by the plant. The number ol fruits with developing seeds increases at 

fruit setting stage and reaches the maximum at maxinuim seed growth stages (1-lamid ci 

cii., 1989) but during this period the plant continues to grow vegetatively. Thcrefbre. 

developing reproductive sinks compete for assimilates with vegetative sinks. Unlike 



cereal, researches on grain legume especially flower and pod production and 

interreLationship in mungbean are inadequate and hence the understanding of the 

physiological basis of yield is limited. Many researchers reported that seed yield plani' 

is determined by the number of flowers formed plant'. the per cent pod set, the number 

of' seeds pod" and seed size (Begum ci at, 1997; Fakir and Biswas. 2001: Mondal, 

2007). In legume crops, lots of flowers are produced but a few of them set pods. One 

of the important reasons is abseission of liowers and immature pods. I fabscission could 

be prevented or decreased, yield of leguniinous crops might be increased. For example, 

extent of flower shedding may be 60-87% in soybean (Glycin wax) (Nahar and ikeda, 

2002), 79-95% in mungbean [Vigna radiata (L) Wilczek] (Mondal, 2007), 80-91% in 

V/qua unguiculata (Fakir and Biswas, 2001) and 80-95% in Ca/anus cam? (Fakir et al., 

1998). The high percentage of flower abseission is due to most. of the later formed 

flowers abscise in mungbean. On the other hand, the genotypes, which produced more 

flowers within shorter time, also had a greater likelihood of setting pods and retaining 

them to maturity (I3iswas et al., 2005). Seventy per cent and more pods produced plani 

originate from the first 10 days of flowering in determinate type and from filleen 

(lays in indeterminate type of soybean (Yoshida et al., 1983). Similarly, the plants 

which produced niaxitnum flowers within 15 day's after flowering also showed higher 

1)0(1 vield in mungbean (Mondal. 2007). l'herelbre, an understanding of the pattern of 

[lowering may help in selection of superior genotypes. So. niorpho-physiological hasis 
'7. 	

of flower production and flowering pattern that ultimately lead to more mature pods 

and final yield need to be assessed. 

Keeping all these information in mind, an experiment was conducted with ten 

niunghean mutants/cultivar with the following objectives: 

To assess the magnitude and pattern of flower production: 

l'o investigate the relationship between flower production and 

inorpho- physiological characters and seed yield; and 

4 
	

iii) 	To study correlation coefficient among different quantitative characters in 

mungbean genotypes. 
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CHAPTER 11 

REVIEW OF LITERATURE 

Mungbean is an important grain legume crop in the tropical and subtropical 

countries of the world. For yield augmentation, extensive research in varietal 

improvement and crop nianagement practices has been performed quite sutisfictorily. 

Some of the important research findings relevant to the present study have been 

reviewed in the following sections. 

2.1 Morpho-physiological characters 

2.1.1 Plant height 

Plant height is an important morphological character and is influenced by 

growing condition such as plant density. Increased plant densities increase plant height 

and decrease stem diameter and pod number ptant' (Lam-Sanchcs and Velosa. 1974). 

Prodhan (2004) studied comparative performance in respect of growth and yield in tour 

munghean genotypes and reported that high yielding genotypes had higher plant height 

compared to low yielding ones. Similar result was reported by Sadi (2004) and Mondal 

ci al. (2004) by studying comparative performances of 15 mungbcan genotypes. 

-V 

2.1.2 Branching 

Several workers reported that seed yield was significantly and positively 

correlated with number of primary and secondary branches plani' (Ahmed ci at. 1978: 

1-lassan ci at, 1995; Sadi, 2004). A positive association of number of branches was 

observed with pods plant" (Mondal ci at. 2004). Furder. Mondal (2007) stated that 

high yielding genotypes had greater branch number plant'' than low yielding ones in 

mungbean. Similar result was reported by l-lossain ci al. (2002) in blackgram. Shibley 
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	 and Weber (1986) studied 25 mungbean genotypes and observed a wide range of 

variability in branch number (range 1.0-4.5 plant*'). Similar results were reported by 

Anonymous (2007) in niungbean. 



2.1.3 Leaf area 

1.cai is the most important part of lick] crop. It is directly related with 

photosynthesis. which influences other morpho-physological traits also. Increase Ical 

area also produces increase photosynthates. which become converted into higher 

economic yield of a crop plant (Ciautoni and Sharnia, 1987). Grain yield is positively 

correlated with leaf area in mungbcan (Prodhan, 2004; Sacli, 2004). lentil (Maolu, 2005; 

Rahman. 2005) and chickpea (Mishra ci at. 1988). Mondal (2007) studied 45 

mungt'ean genotypes in relation to morpho-physiological characters and reported that 

there was a wide range of variability in leaf area (range 400-1037 cni2  plant) and he 

further noted that high yielding genotypes always produced greater leaf area than in 

low yielding ones. 

2.1.4 Total Dry matter 

Total dry matter (1DM) production and distribution are economically useful to 

determine the crop yield (Evans. 1975). Total dry matter of a crop depends on the size 

of leaves, its activity as well as the duration oF its growth period during which 

photosynthesis continues. Dutta (2001) stated that total dry matter production was 

largely dependent on the solar radiation interception over the growing season and also 

indicated that total grain yield was influenced by photosynthesis and the distribution of 

photosynthates within the plant. 

Hamid at c-il. (1990) reported that total dry matter production was positively 

correlated with the amount of foliage displayed in the upper 50% of canopy. It seemed 

that the foliage developed in the lower part of the canopy had little or negative 

contribution to dry matter production in munghean. 

Pulse crops either in winter or summer always had steady increase in dry matter 

before tiowering (Matsunaga ci ci.. 1989). In a legume, the initial growth was very 

slow during the earl)' vegetative phase and relatively smaller amount of total dry matter 

was produced bellire flower initiation (Pandey ci al.. I 978 Osunii ci at. 1998) and a 

maximum dry matter was produced around physiological maturity (l'rodhan. 2004). 

Many researchers reported that grain yield was positively and significantly correlated 

t 
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with total dry matter production (Hamid ci al., 1989; Mondal c/ al., 2004; Prodhan. 

4 	 2004; Maola, 2005). 

2.1.5 Chlorophyll content in leaf 

The chlorophyll content is central to photosynthesis phenomenon. With this 

widely conceived physiological standpoint, the yielding ability (biological and 

economic) depends upon photosynthesis (Nathvant. 1975). YieLd was shown to have 

positive correlation with chlorophyll content in plant leaf (Lee c/(d. 1990; Singh ci 

cii.. 1990; Mondal ci at., 2004). However, some workers reported just positive but not 

signilicant correlation between chlorophyll content and yie ld (Ashraf ci at.. 1995; 

10 	
Dewan. 2005; Jewel, 2005). 

2.1.6 Harvest index 

I Larvesi index (HI) is the ratio of the grain yield to the biological yield (Donald, 

1963). It is a measure of the efficiency of conversion of photosynthate into economic 

yield of a crop plant (Gautoni and Sharmu. 1987). Increased Ill results in increased 

crop yield, probably because of improved partitioning of dry matter to reproductive 

parts (Pochlman. 1991). Grain yield is positively correlated with HI in lentil (Dutta and 

Mondal. 1998; Maola. 2005), mungbean (Prodhan, 2004; Mondal. 2007). hlackgrani 

(I-Iossain ci al.. 2002) and in chickpea (Mishra et al.. 1988). 

2.2 Howering behaviour 

2.2.1 Flower production and floral abseission 

lIamid (1991) reported that mungbein produces a number of flowers bitt the 

greater portion of them abscise without forniing pods. Abseission of reproductive organ 

might he one of the possible reasons for the lower yield. Several reports indicated 

alarmingly high rates of flower abscission in mungbcan (Savithri ci al.. 1978). ,AVRDC 

(1974) reported that mungbean flowers abundantly but a large proportion of flowers 

and pods abscise. Sinha (1974) stated that munghean normally produces a large number 

of tiowers but most of them abscise (75-95%). Similar result was reported by Mondal 

(2007) in mungbean. Chowdhury (2001) reported that cowpea produced 205 flowers 

5 



plant' with 80.4%  abscission. Again. Chowdhury (1999) noted that it produced 695 
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	 liowers with 91.3% abscission. The authors also reported that there was a negative 

correlation between percentage of floral abscission and pod yield in cowpca. 

Anonymous (2006) studied 15 genotypes of niunghean and reported that total number 

of flowers plant'' varied between 12 and 32 while percentage (lower abscission varied 

between 60 and 88%. However. Fakir (1997) studied 45 genotypes of pigeonpea and 

observed that genotypic variation in flower production and wide ranges of flower 

abscission (70-95%) exist. The author estimated floral abscission to almost 100% after 

node S in a raeeme of pigeonpea. 

Saitob ci al. (2004) reported about 70-92% of flowers were lost by abscission in 

four genotypes of soybean. The high percentage of flower abscission is due to most of 

the later-formed flowers abscised in legumes (Isobe c/al.. 1995; Kuroda of at. 1998). 

On the other hand, the genotypes, which produced increased number of flowers 

within shorter time also had a greater likelihood of setting pods and retaining them to 

maturity (Fakir. 1997; Miah ci at, 2006). A couple 01' postgraduate students in the 

Department of Crop Botany, Bangladesh Agricultural University. Mymensingh studied 

flower production, flowering pattern in mungbean genotypes and reported that total 

flower production plant" varied between 86 and 245 with abscission percentage which 

varied between 79 and 95% (Rahrnan. 2001; Haquc, 2001: Prodhan, 2004). In 

mungoean, Mondal (2007) further reported that the plants, which produced increased 

number of flowers within first 15 days after commencement of liowering, also showed 

higher vield. 

Al) experiment with genotypes of collfltry bean, Fakir ct ci. (2000) found that 

floral abscission varied between 73 and 83%. Matsunaga ci al. (1989) reported that the 

extent of flower abscission varied depending on the growing season in mungbcan. The 

authors observed that the rate of pod set was less than 30% in summer while it was 

about 85% and 411/0 in autumn and rainy seasons, respectively. 

4 
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2.2.2 Pattern of flowering 

In mungbean, flowering occurred from lower to higher order racenles in the 

canopy and flowering within the racenie started from the lower order nodes up to the 

higher nodes. I-laque (200 1 ) studied flowering pattern in six genotypes of niunghean 

and reported that 45% of the total flowers were produced in the niainstem alone 

whereas 55% flowers were produced in the branches. I leindl and l3run (1984) suggested 

that flower production at different levels within the canopy was variable and was 

aiiècicd by genotypes. growth habit and cultural conditions in soybean. Weibold ci at 

981 ) observed that substantially fewer flowers were produced in the bottom of the 

canopy than in the middle and top in soybean. 

Krisna et cxi. (1985) reported that flowering reached a peak within 50-60 days 

after sowingin groundnuL Reddy ci at. (1994) observed two distinct peaks in 

flowering pattern of groundnut in normal sown crop whilst it was erratic in late sown 

crop. The authors observed that the first flush lasted up to 2-3 weeks after 

commencement of flowering and maximum flowering period was observed during 38-

44 days after sowing. The second spell of flowering occurred 12-15 days after the 

first flush. The second flush produced more total flowers and lasted longer duration 

than the first flush, with maximum during 50-62 days after sowing. Cheong et al. 

(1997) observed maximum flowering between 68-80 (lays and 81-86 days in two 

diiThrent flushes in groundnut. Further. Monclal (2007) studied flowering pattern in 15 

and 10 munghcan genotypes and reported that in most cases, the number of opening 

flowers dat' increased till 10-15 days and flowering ceased within 20-25 days after 

I1overing start. 

2.3 Yield contribnting characters 

2.3.1 Pod number 

The number of pods plant', the pritl)e yield attribute is an important criterion for 

the visual selection of high yielding genotypes (Dutta. 2001). Sadi (2004) reported that 

seed yield in rnungbean depends on pod number, seeds/pod and seed size. Dutta (2001) 

further recommended that pods plant'. ilant height and number of productive branches 

were criteria for the visual selection of high yielding genotypes. Similar result was also 

VA 



reported by Anonymous (2006) in mungbean who observed that high yielding 

4 	genotypes had high number of pods plani' in mungbean. Sadi (2004) further observed a 

wide variation in case of pod/plant in mungbean. Similar result was observed by 

Mondal ci cii. (2004) in mungbean. Ilowever. most of the researchers reported that seed 

yield was strongly dependent on pod number plant' (Ilassan ci al.. 1995: lIossain ct al., 

2002: Dutta and Mondal. 1998; Prodhan, 2004; Sadi, 2004). 

2.3.2 Pod length 

Anonymous (2006) studied 15 mungbean genotypes for flowering pattern and 

yield contributing characters and found that there was a high variation in pod length. 

Khattak et al. (2002) conducted an experiment on mungbean cultivars viz.. NM92, 

NM660I. NM5I, NM89, Pak22. RC71-27 and ML5 and found that pod length was the 

highest in NM92. The authors lbrther reported that pod lengths were greater in 	flush 

than in 2°' flush in mungbean. 

2.3.3 Number of seeds pod' 

Sadi (2004) studied IS mungbean genotypes for yield contributing characters 

andibund that there was a high variation in seeds pod4. Khattak ci cii. (2002) 

conducted an experiment on mungbean cultivars viz. NM92, NM660I. NMSI. NM89. 

Pak22. RC7I-27 and ML5 and found that seeds pod-' was the highest in NM92. They 

further reported that seeds pod was greater in 1 ' flush than in 2(I  flush in niungbean. 

However, most of the researchers reported that the number of seeds pod-' was 

positively correlated with seed yield and negatively associated with seed size (Hossain 

et ci. 2002: Prodhan. 2004; Sadi, 2004: Mondal, 2007). 

2.3.4 Thousand seed weight 

Khattak ci al. (2002) conducted an experiment on mungbean cultivars viz.. 

NM92, NM6601, NM5I, NM89, Pak22. RC7I-27 and ML5 and found that 1000-seed 

weight varied signilicantly among the tested cultivars and 1000-seed weight was the 

highest in NM92. They ftirther reported that 1000-seed weight was greater in I flush 

than in 2Id  flush in mungbean. Similar result was reported by l3hadra (2004) and Sadi 
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(2004) in mungbean. Hassan et at (1995) reported that seed yield was positively 

4 	 correlated with 1 00-seed weight in niungbean. On the other hand. Prodhan (2004) 

reported that seed size had no significant influence on seed yield in mungbean. 

2.4 \'arietal perlormancc 

Many workers have studied yield perlormance of mungbean across the world. 

Kalita and Shah (1988) studied 19 eultivars ol mungbean and Ibund that seed yield was 

the highest in PMS-I (890 kg ha') and the lowest in PS- I 1/99 (520 kg ha'). Saharia 

and Dholi (1984) reported that there was signilicant variation in pods plant4  and seed 

yield in 25 mungbean genotypes and (he yield range was 0.81-1.45 1 ha'. Sadi (2004) 

observed that plant height. 1000-seed weight and harvest index were significantly 

influenced by variety. In an experiment with 15 genotypes in mungbean, the highest 

seed yield was obtained in M845 (Hasan. 2004). Mondal ci al. (2004) working with 

modern varieties of rnungbean observed that there were significant difThrences in all 

plant characters among the varieties of the same species. 

2.5 Correlation coefficient 

Ahrned ci at (1978) conducted an experiment with seventy strains of mungbean 

and found significant positive correlation of yield with number of hranchs plant' and 

pods plant'. An experiment with 357 exotic and indigenous strains of mungbean was 

conducted by Pundir et at (1992) and found that seed yield was positively associated 

with branches plant'. flowers plant', pods plant''. pod length, seeds 
pf  and 100-seed 

\.Ve iglit. 

Vikas ci al. (1999) raised 63 genotypes over eight environments and studied the 

genotypic and phenotypic correlation among twelve quantitative characters of 

,nungbean and found that seed yield showed positive association with number of 

raceme plant"', pods plant-', seeds 	100-seed weight and 1DM. 

Malik ci at (1987) studied correlation using data of seed yield/plant and 12 

related traits in 40 elite genotypes of niungbean and found that seed yield was 

positively correlated with plant height, branches plant1. pods plant1, flower clusters 

9 



plaril' and TDM plant4. Similar results were also reported by many researchers 

(Hassan etal., 1995; Sadi, 2004, Prodhan, 2004; Monda!, 2007) 

From the review of different plant characters studied by various scientists, it 

appears that in most of the cases the primary yield contributing characters like pods 

planf', seeds pod' and 100-seed weight were directly related to the grain yield in 

munghean and morpho-physiological characters influence indirectly the yield attributes 

and yield. 
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Chapter 3 

Maten'als and Methods 



CHAPTER lii 

MATERIALS AND METUODS 

in 	this ci utptCi• the (Ida Is of di lierent materials used and niethodologics 

iollowec( during the experimental period are presented under the IIIowing heads: 

3.1 Experimental site 

i-\ pot experiment was carried out at the pot yard of Bangladesh Institute at 

Nuclear Agriculture (I3INA), Mynic.nsingh. during the period from 20 September to 20 

November 2007. Geographically the experiniental area is located at 2475 N latitude 

and 90°50 Ii longitude at the elevation of 18 in above the sea level (FAO. 1988). 

3.2 Soil 

l'he soil of the experiment was collected from I3INA thrni, Mymensingh. The 

collected soil belongs to the agro-ecological zone of Old l3ra11maputra Floodplain 

(AFZ-9) (I3ARC, 2005). Description of the soil is presented in Appendix-I. 

3.3 Climate and weather 

The experimental field was under subtropical climates characterized by heavy 

ruinitll during the month of April to September and scanty rainIill during October to 

March (Anonymous. 2006). The monthly means of daily niaxirnuni. InininiUm and 

average temperature, relative humidity. total rainfall and sunshine hours received at the 

cxper:mental site during the period between September to November. 2007 are 

presented in the Appendix Ii. 

3.4 Treatnien t or the experiment 

A I lie experiment consisted Of ten nitingbcan genotypes which were collected 

loin Crop Physiology Division. I3LNA, ?vlymcnsingh. The genotypes were Nil)-] 6. 

N'1l3-l7, 	NIB-23. M13-35, 	M13-44.. Ml3-45. 	MB-46. MB-47, 	l3ARlniung-4 	and 



l3lNAmoog-4. Among these. l3ARlniung-4 and I3INAnioog-4 were released varieties 

A 	 and tile rests were advanced mutants. 

3.5 Preparation of pots and fertilizer applications 

Silty loam soils were collected from 13 INA Ilirni, Myinensingh. l'he col keted 

soil was well oulverized and dried in the sun. Plant propagules, ;nerL materials, visible 

insects and pests wcre removed from this soil. The dry soil was thoroughly mixed with 

vell rotten cow clung. This prepared medium was used in filling the pots after mixing 

thoroughly with given amounts of urea, triple super phosphate, muriate of potash and 

gypsum at the rate of 2.18, 4.36. 3.27 and 2.1$ g pot*' corresponding to 40. 80. 60 and 

40 kg haS '. respectively. Earthen pots of 30 cm diameter and 35 cm height were used fix 

the experiment. The pots of the experiment were filled with 12 kg of soils. 

3.6 Experimental design and sowing of seeds 

The experiment was laid out in a Completely Randomized Design (CItE)) with 4 

replications. Iaeli pot containcd two plants and denotes a replication. 

Ten seeds were sown in each pot on 20 September. 2007 at a depth of 3 em. 

Finally they were thinned to two seedlings zrller 20 days olemergenee. 

a 	 3.7 Intercultural operations 

Weeding and soil loosening were done as and when necessary. Water was 

supplied as and when needed to ensure sul eicnt moisture for the normal growth of the 

crops. Plant protection measures were taken at 35 and 50 DAS against fruit and shoot 

borer by spraying Sypermethrin 50 EC @ 0.25%. 

3.8 Ilarvesting 

All the plants of the given genotypes Wider four replications were harvested at a 

time on 29 November 2007, when most of the pods became niature (about 90% pods 

A 	 were became brown in colour). The mature pods were collected by hand. 
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3.9 Collection of data 

3.9.1 Data on reproductive efficiency as recorded from the experinieni were: 

I) 	Number of flowers plant*' dayH Daily llowcr couni was done & recorded 

from (lays to first Ilowering until lowering was ceased. 

Number Or total flowers plant": [lie total number ol Flowers produced on 

every plant of the given genotypes through the crop life was 

recorded. 

Reproductive efficiency. Ratio of pods to opened flowers in percentage. 

Total number of pods plant' 

IF 	
i.e. % pods to opened flowers = ...............................................x 100 

total number of opened flowers planil 

3.9.2 Morpho-physiological parameters 

Plant height (cm): Plant height was measured from the base of the plant to the 

tip of the main stem. 

ii) 	Number of branches: Number of branch was counted from each plant at harvest. 

Leaf area: Leaf area per plant was measured by leaf area meter (llCOR 3000. 

USA). 

loud dry matter: The total dry mutter was recorded by (Irying the plants at 80 

°C± 2 for 48 hours and calculated lioni summation of leaves, stern, 

roots and pods weight as observed in an clectronit balance. 

Itaceme number: Number of raceme, the pod bearing organ was counte(I from 

each plant at harvest. 

Chlorophyll: Chlorophyll was extracted in SO% acetone from the leaves of tipper 

two nodes of a plant and the chlorophyll was determined by 

following the method ol Yoshida c/ a/. (1976). 

4 

4 
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3.9.3 Yield and yield contributing characters 

A 

Number of pods plant-': Number of pods was counted from each plant at 

harvest 

Seeds pod-': Number of seeds were recorded from the randomly selected 10 

competitive pods. 

Single pod weight: Ten randomly selected pods from each of the plants 

were weighed and then were divided by ten to get single pod 

weight. 

a 	 iv) 	100-seed weight: One hundred clean sun dried seeds were counted from the 

seed stock obtained from the sample plants and weighed by using 

electronic balance. 

Seed yield: The seeds were separated from pod by threshing manually and 

then sun dried and weighed. 

Harvest index: Harvest index (Ill) was calculated by dividing economic 

yield to biological yield of plant by multiplying with IOU and 

expressed in percentage. 

Economic yield (seed yield)/plani 
Harvest index (FIl) = 
	 x 100 

Biological yield/plant 

3.10 Statistical analysis 

The collected data were analyzed statistically following the analysis of variance 

(ANO\A) technique and the mean differences were adjudged by Duncan's Multiple 

Range Test (DMRT) using the statistical computer package program. MSTAT-C 

(Russell, 1986). 
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CHAPTER IV 

RESULTS AND DISCUSSION 

The results of the study on the genotypic elThct on morpho-phystological 

chai-acters, flowering pattern, yield and yield contributing characters at niungbean 

are presented and possible interpretations have been macic in this chapter. 

4.1 Morpho-physiological characters 

4.1.1 Plant height 

Plant height was significantly different among the genotypes (Table I). The 

highest plant height (54.1 cm) was recorded in MB-46 which was significantly 

different from the others. On the other hand, llNAmoog-4 was the shortest one (32.5 

cm). These results were in agreement with the result of Prodhan (2004) who stated 

that plant heiglu differed significantly among the studied genotypes in mungbean. 

The results of the present study were also supporied by the results of Sadi (2004) in 

munghean. 

4.1.2 Number of branches plant" 

Number of branches plant" had signiticant variation among the genotypes 

(Table 	1). 	I3INA moog-4 produced the highest number ol' branches plant" 

(3.32). 	In contrast, MB- 16 produced the lowest number of branches plant"' 	(1.11) 

followed by MB-23 (1.30), MB-44 (1.50) and rvi13-45 (1.40). Sadi (2004) studied 

morpho-physiological parameters of 15 mungbcan genotypes and reported that thcre 

had been a wide variation in number at' branches plant". which supported the present 

experimental results. 

.4.1.3 Leaf area plant-' 

Significant variations among the genotypes were observed in ease CI 

it 	
character leaf area per plant (Table 1). The genotypes M13-35 and M13-44 produced 

the higher leaf area and the highest was noted in MB-44 (655 cm2  plant''). in 

contrast. I3lNAmoog-4 had the lowest leaf area 

15 



Fable 1. Morpho-physiological parameters of tO niungbean genotypes 

Plant Branches leafarea Total dry Chlorophyll Racemes - 	Harvest Days to 
Genotypes height plani' (no.) plani' mass plani' (mg gt  Lw) plan(' index maturity (2) (g) (no.) (%) 
MB-16 39.0e 1.111 481 e 13.00e 1.60 8.40c 30.9 a 601 

M13-17 44.6 c 1.98 c 550d 20.171) 1.70 10.8 cd 30.3 a 61 ci 

MB-23 45.7 c 1.30 ef 540 d 13.90 e 1.60 8.53 e 26.1 bed 62 c 

MB-35 45.5 c 1.85 d 648 a 20.50 b 1.80 12.7 b 29.7 ab 65 d 

M13-44 49.4 b 1.50 ci 666 a 19.93 be 1.71 8.30 c 26.9 be 69 b 

N4R-45 47.0 be 1.40ef 466 ci 17.90 cd 1.60 1 1.2c 27.1 h 62 e 

M13-46 54.1 a 1.55 de 460 ci 16.55 d 1.85 7.90 c 24.7 d 75 a 

MB-47 42.8 d 2.86 b 600 h 23.77 a 1.80 13.5 a 25.8 d 74 a 

BARlrnung-4 49.1 b 2.20 c 420 £ 13.88 e 1.67 7.90 e 27.7 b 60 1 

lINAmoog-4 32.51 3.32 a 4181 13.63 e 1.70 10.0c 27.9th 67 c 

4* ** ** ** NS 

C\' (%) 4.00 9.11 5.72 7.22 8.10 5.42 6.00 1.96 

In a column same letter (s) do not differ significantly at P :5 0.05 as per DMRT; NS = Not significant 
, 	, 	indicate significant at 5 and 1% level of probability, respectively 
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(418 cm 2  plant 5 whilst showing siniilathy  with l3ARlmung-4 (420 cm2  
A 

	

	 MB-45 (466 cm2  plant'') and MR-46 (460 cnY plant''). This result of variability in 

leaf' area agreed with the result observed by Mondal ci of. (2004) in mungbean. 

Again, higher leaf area producing genotypes also showed higher TDM. On the 

other hand, low yielding genotypes had lower leaf area as well as tower TDM 

indicating insufficiency in source leaf in low yielding genotypes. 

4.1.4 Total dry mass plauf' 

Total dry mass ('1DM) plani' had signilicani variation among the genotypes 

(Table 1). The highest TDM plant" was recorded in MB-47 (23.77 g) followed by 

M13-35 (20.50 g). In contrast, the lower IDM plani' was recorded in lbur genotypes 

viz.. MB-16, MB-23. BARImung-4 and llNAmoog-4 (range 13.00-13.90 g). Results 

further revealed that high yielding genotypes produced high TDM plant" compared to 

low yielding ones indicating that the seed yield is positively correlated with TDM 

production in mungbean. Sadi (2004) and Mondal etal. (2004) studied 15 inunghean 

genotypes and reported that high yieldinggenotypes also had higher TDM plant" 

than in low yielding ones, which supported the present experimental results. 

4.1.5 Chlorophyll content 

The effect of genotypes on chlorophyll content variation in leaf was non-

significant (Table 1). However, the results indieaied that high yielding genotypes 

possessed greater chlorophyll content in leaf than in low yielding ones. The above 

results indirectly agreed with those of ninny workers. Anonymous (2006) reported just 

positive but no significant correlations between chlorophyll content and seed yield in 

munghean. Similar results was reported by Sadi (2004) in mungbean. 

4.1.6 Number of racenies plant" 

Racemes, the pod bearing organ had signilicant differences among 

the genotypes studied (Table 1). M13 47 produced the highest number of 

racemes plant" (13.5). In contrast, MB-46 and BAR!rnung-4 produced the lowest 

number of raecmes plant" (7.90) which was statistically similar to M 13-44, 1013-23 
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and M13-16 ranging from 8.30 to 8.53. Genotypie variation in raceme number was 

also observed by Prodhan (2004). 

4.1.7 Harvest ifl(1CX 

Harvest index (HI) had significant variation among the genotypes ('Fable I). 

The highest III was recorded in M13-16 (30.9%) which was statistically similar with 

other three genotypes, such as MB-U (30.3%), M13-35 (29.7%) and BlNAmoog-4 

(27.9%). In contrast, MB-46 showed the lowest I-Il (24.7%) Ibllowed by M13-47 

(25.8%). The above result of variabilily fully agrees with Month] (2007) who also 

observed large variation in HI within the genotypes in mungbean. 

p 

4.1.8 Days to maturity 

Days required to maturity had signilicant variability amongst the genotypes 

(Table 1). MR-46 and MB-47 required longer days to reach maturity (74-75 days). 

On the other hand, MB-16 and BARlmung-4 required the shortest (lays to reach 

maturity (60 days) fhllowed by MB-I 7 (61 days). This result is in lull agreement 

with Anonymous (2004) who reported that mutant lines took shorter days to reach 

maturity than the mother cul tivars. 

14 	 4.2 Flowering characters 

4.2.1 Pattern of opened flower production 

Significant variation in periodical flower production at 3 days interval in 10 

munghean genotypes is shown in table 2. Five genotypes viz., MB 16, M8-23, 

MB- 46. E3ARImung-4 and BlNAmoog-4 had shown peak flowering within 4-6 days 

after flowering initiation (DAF) while two genotypes viz., 1\413-35 and M13-44 

showed pcal.c at 7-9 DAF. The rest of three genotypes (M13-17. MB-45 and M[3-47) 

had shown peak within 10-12 DAF. Concerning yield versus flowering peak, most of 

a. 	
the high yi elding genotypes had shown peak flowering within 10-12 DAF except 

M13-35. The genotype MB-35 produced higher yield with flowering peak within 7-9 

DAF (Table 2). 
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p  

Table 2. Effect of genotypes on pattern of flower production, flowering duration and reproductive efficiency in 10 mungbean 

Production of opened flowers planU1  (no.) Total Flowering Reproductive Seed 
(knotvpcs -_________________________________________ flowers duration efficiency yield 

- Days to flowering start plant (days) (%) plani' 
1-3 4-6 7-9 10-121 13-15 	16-19 (no.) (Lot  

MB-16 4.65 a 8.81 c 6.67 d 	0.35 g 0.00 	0.00 20.7 c lie 61.3 de 5.80 e 

M13-17 1.10 h 4.57 g 10.0 b 	I5.7 a 10.7 a 	3.00 a 45.0 a 17 b 52.61 8.79 a 

M13-23 3.83 be 7.67 c 4.50 f 	1.83 e 0.50 e 	0.00 18.3 fg 13 d 76.5 b 4.901 

MB-35 3.13 d 12.9 a 14.7 a 	5.17 d 0.70 de 	0.00 36.5 b 15 e 60.3 e 8.67 ab 

M13-44 2.30 c 4.50 ci 	8.33 c 	1.33 1 3.67 c 	0.00 20.1 ef 15 c 62.2 d 7.33 c 

MR-45 2.33 e 5.00 e 6.82 d 	7.50 e 6.70 b 	0.70 c 28.6 d 18 h 45.8 g 6.65 d 

M13-46 1.61 g 6.67 d 3.30 f 	2.33 e 0.83 d 	1.33 b 16.1 k 21 a 81.2 a 5.43 ef 

MB-47 4.00 b 4.331 9.31 h 	10.0 h 6.53 b 	0.20 34.2 e 16 c 61.4 de 8.27 h 

l3ARlniung-4 3.33 d 6.83 d 5.00 e 	1.67 1 0.50 e 	0.00 17.3 g 14 d 71.7 c 5.31 ef 

BlNArnoog-4 4.17 b 9.17 b 6.67 e 	0.67 g 0.33 e 	0.00 21.0 e IS c 59.5 e 5.28 ef 

CV(°%) 7.20 7.14 8.64 	9.00 10.41 	30.47 ..66 7.00 5.04 6.01 

In a column, same letter (s) do not differsigniflcancly all' <- 0.05 as per DMRT: For comparison with other reproductive characters 

**, 	indicate significant at 1% level of probability 
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On the other hand, the low yielding genotypes viz.. M13- I 6, MB-23. M13-46. 

BARlnioog-4 and BINAmoog-4 had shown peak within 4-6 days after anthesis 

and also produced fewer number of flowers ranging from 16.1 to 21.0 and 

flowering ceased within 13-15 DAF in most of the low yielding genotypes. It 

seems that flowering pattern may have a relation with seed yield. Similar result was 

also reported by Mondal (2007) 111 niungbean. 

4.2.2 Number of total flowers plant" and flowering duration 

The total cumulative flower production also showed significant difference 

amongst the genotypes (Table 2). The genotypes MB- 17, MB-35 and MB-47 

had higher yield (range 8.27-879 g plant-') and also produced greater number of 

flowers plant" ranging from 34.2 to 45.0 plant" (Fable 2). In contrast. low yielding 

genotypes, in general, produced fewer flowers plant" (range 16.1-21.0 	This 

result indicates that in mungbean, cumulative increased flower production may be 

desirable in achieving high yield. 

Considering flowering duration, in general, high yielding genotypes 

required more time (15-21 days) compared to low yielding ones (11-15 days). 

MB-lb took the shortest duration of flowering (11 days). On the other hand. M13- 17, 

M1345 and MB-46 took longer flowering duration (17-21 days) and also showed 

14 	 higher seed yield except MB-47. It seems that flowering duration has a relation with 

seed yield. The present result was in agreement with Mondal (2007) who reported 

that the genotypes of longer flowering duration produced higher flowers which 

resulted with higher seed yield in mungbean. However the present result has the 

disagreement with Haque (2001) who reported that earlier flower production within 

shorter period of time produced higher seed yield in mungbean. 

4.2.3 Reproductive efficiency 

Significant variation in reproductive efficiency (% pod set to opened flowers, 

RE) was also observed in mungbcan genotypes (Table 2). in general, high yielding 

genotypes showed lower RE (range 52.6-61.4%) compared to low yielding ones 
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(range 59.5-81.2%) except MB-45 (45.8%). The highest reproductive efficiency was 

recorded in MB-46 (81.2%) followed by M13-23 (76.5%). In cornrast, the lowest 

reproductive ciliciency vas observed in ?vlB-45 (45.8%). This result was 

consistent with 11w results of' Hasan (2004) and Mondal (2007) in rnungbcan 

who reported that high yielding genotypes had inferior RE than in low yielding ones 

in mungbean. 

4.3 Yield and yield contribu(ing characters 

4.3.1 Number of pods plant" 

Pod number, one of the most important yield attributes varied significantly 

among the genotypes (Table 3). M6-17 produced the highest number of pods plant" 

(23.7) followed by MB-35 (22.0) and MB-47 (21.0). In contrast, four genotypes. 

M13-16. M13-44, BARI mung-4 and BINAmoog-4 produced fewer number of pods 

plant" (range 12.4-12.7) and showed similarity with each other. Genotypie variation 

in pod number was also observed by many workers in mungbean (Dutta. 2001;   

Anonymous, 2004; Mondal ci at, 2004; Mondal, 2007). 

4.3.2 Pod length 

Pod length showed significant variability among the genotypes studied with 

M13-44 being the highest (9.97 em) of all followed by other 4 genotypes (Table 3). 

On the other hand, M13-23 produced the shortest pod (6.39 cm), which was 

statistically identical with MB-35 (6.85 cm). The above results of variability in pod 

length were in full agreement with marl)' workers. Prodhan (2004). Sadi (2004) and 

Uddin (2001) observed quite high degree of variability in pod length in their studies 

with mungbean. 

4.3.3 Number of seeds pod" 

& 

	

	 The effect of genotypes on seed number pod" was significant (Table 3). MB- 

17 showed the highest number of seeds pod" (12.2). In contrast, MB- 16 produced 

the lowest number of seeds pod" (9.20) followed by MB-46 (9.44). Other genotypes 

were intermediate in respect of seeds pod'. This result ol' variability in seed ntimber 
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TabLe 3. Genotypic effect on yield and yield contributing characters of rnungbean 

Pods Pod 	Seeds Single pod 100-seed Seed yield 
Genotypes plant" length 	pod4  weight weight plant" 

(no.) (cm) 	(no.) 	J(mg) ,J) _______ ________ 
MB-16 11.5 cd 8.40 bed 9.20 Ii 602 c 4.97 be 5.80 c 

M13-17 22.4 a 8.00 d 12.2 a 580d 4.30 d 8.79 a 

MB-23 12.8 c 6.391 11.5 be 490g 3.30 g 4.901 

MB-35 20.6 b 6.85 of 11.7 b 5071 4.11 e 8.67 ab 

M13-44 11.3 cd 9.97 a 10.4 e 796 a SRi a 7.33 c 

1\413-45 12.1 cd 8.90 b 10.0 f 692 b 5.82 a 6.65 d 

MB-46 11.8 cd 8.16 cd 9.44 g 690 b 5.83 a 5.43 of 

MB-47 19.8 b 8.53 be 11.0 d 786 a 5.21 b 8.27 b 

BARlmung-4 11.1 d 7.10 e 11.4 be 551 e 3.901 5.31 of 

l3lNAmoog-4 11.3 cd 8.67 be 11.5 be 566 de 4.96 c 5.28 of 

F-test ** *4  

CV (%) 6.66 4.34 3.20 2.55 2.15 6.01 

In a column, same figure (s) do not differ significantly at P :5 0.05 as per DMRT; 
. 	indicate significant at 1% level of probability 

IV 
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pod" agreed with the results of Sadi (2004) and Hasan (2004) in mungbean. 

4.3.4 Single pod weight 

Single pod weight varied significantly among the genotypes under study 

(Table 3). MB-44 had the highest single pod weight (796 mg). In contrast, M13-23 

had the lowest single pod weight (490 mg) followed by M13-35 (507 mg). This result 

of variability in single pod weight agreed with the results of Prodhan (2004) in 

mungbean. 

4.3.5 Hundred-seed weight 

s 

	

	 Hundred seed weight, an important yield attribute, varied significantly among 

the genotypes (Table 3). Three genotypes viz.. M13-44. M13-45 and M11-46 showed 

higher 100-seed weight (range 5.82-5.87 g) and the highest was found in MB-44 

(5.87 g). On the other hand, MB-23 had the lowest 100-seed weight (3.30 g). This 

result of variability in 100-seed weight agreed with the results of Sadi (2004) in 

mungbean. 

4.3.6 Seed yield plant' 

Seed yield plant" varied significantly among the genotypes (Table 3). The 

I 

	

	 higher seed yield was recorded in MB-17 (8.79 g plant") and MB-35 (8.67 g plant- ') 

followed by MB-47 (8.27 g plant- '). The yield was higher in those genotypes because 

of producing higher number of pods plant" and seeds 	The lower seed yield 

was recorded in M13-23 (4.90 g plant"), M13-46 (5.43 g plant"), BARI mung-4 (5.31 

g plant') and l3lNAmoog-4 (5.28 g plant") due to production of lower number of 

pods plant". However, MB-44 produced fewer pods plant" but showed moderate 

yield due to production of bold size pods and seeds. This result is consistent with 

the result of Prodhan (2004) and Mondul e/ al. (2004) in mungbean who observed 

that there was significant variation among the studied genotypes for seed yield. 

4.4 Correlation coefficients 

Seed yield had shown highly significant positive correlation with racerne 
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number, flower number, pod number, total dry mass and leaf area plant1  (Table 4). 

These results indicated that yield could he improved by increasing sink (raceme, 

flower and pod). On the other hand, racerne, flower and pod production depend on 

leaf area (r 0.55 **, 0.62** and 0075**  respectively), branch number (r = 

0.63**, 0.53** and  0.55**,  respectively) and 1DM (r = 0.73**, 0.82** and 

0.84**, respectively). It means to increase sink production, photosynthetic 

apparatus (leaf area) should be increased in niungbean. "These results were 

consistent with the results of many workers (Choudhary et at, 1988; l-Iassan ci at, 

1995; Hasan, 2004; Mondal. 2007). On the other hand, 100-seed weight and single 

pod weight had no influence on seed yield. Most of the workers reported that pod and 

a 

	

	 seed size had negative association with seed yield in mungbcan (Choudhary ci at, 

1988; Poehlman, 1991; Prodhan, 2004; Mondal, 2007). 

S 
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Table 4. Simple correlation eueuiicient among dillerent quantitative characters of 10 munubean genotypes 

Racenies 	Flowers 	Pods JTheeds 	100-seed 	Total dry 	Plant 	Branches Leaf area 	Chlorophyll 	Single -- 
Characters 	plant' 	plant-' 	plan(' 	 weight 	mass pjf 	height 	plani' 	plani1 	content in leaf pod weight 

(9.) 	
(110.) 	(g) 	(g) 	(en)) 	(no.) 	(en?) 	(g'fw) 	(ifig) 

U/U 	0.91 0.9t' (Jib - 0.01 0.94 	' 0.06 0.42 * 0.73*1 0.42 * 0.25 

Raceme number 	 0.80 ** 0.76 0.24 0.003 0.73 0.26 0.63 0.55 *4 0.30 0.28 

Flower number 0•7** 0.53 ** -0.15 0.82 ** 015 0.53 ** 0.62*1 0.70 -0.24 

Pod number 0.53 * - 0.29 0.84 0.02 0.55 ** 0.75 0.43 * -0.22 

Seeds pod' - 0.60 0.30 -0.23 0.42 * 0.32 0.06 -0.43 

I 00-seed weight 0.19 0.18 -0.04 -0.36 * 0.26 0.84 	* 

Total dnmass 0.39 * 0.41 * 0.78 ** 0.53 " 0.45 * 

Plant height -0.42 * 0.45 * 0.34 * 0.27 

Branch number 0.52 0.37 * 0.04 

ii = 40; 	** and * indicate significant at 1% and 5% level of probability 
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CHAPTER V 

SUMMARY AND CONCLUSION 

A pot experiment was conducted at Bangladesh institute of Nuclear Agriculture. 

Mymensingh, during the period from September to November, 2007 to investigate (lower 

production, flowering pattern, reproductive efficiency, yield attributes and their 

relationship with seed yield in 10 mungbcan genotypes. The genotypes were M13-16, 

M13-17, MB-23, MB-35, MB-44, MB-45. M13-46, MB-47, I3ARlmung-4 and 

BlNAmoog-4. The experiment was laid out in a completely randomized design with four 

replications. 

High yielding genotypes produced increased number of opened flowers and 

longer flowering duration than the low yielding ones. The genotypes. MB-17. MB-35 

and M13-47 produced increased number of opened flowers (45.0. 36.5 and 34.2 plani', 

respectively) and also showed higher seed yield. In contrast, low yielding genotypes 

(MR-l6. MB-23, MB-46, BARlmung-4 and BlNAmoog-4) produced fewer number of 

opened flowers (range 16.1-21.0 piani') and also showed shorter flowering duration 

(12-15 days) except M13-46. High yielding genotypes had higher flower production rate 

over time than the low yielding ones and maximum flowers production occurred within 

10-12 days after flowering starts. This suggests that early maximum flowers within 10-

12 days after flowering start could be the selection criteria of yield improvement in 

mungbean. For reproductive efficiency (RE), high yielding genotypes had inferior 

performance in RE (range 52.6-61.4%) than in low yielding ones (59.5-81.2%) .MB-

46 showed the highest RE (81.2°%) and MB-45 showed the lowest (45.8%). This result 

indicates that there is a scope of increasing yield by improving the RE in high yielding 

genotypes in mungbean. 

In case of morpho-physiological characters, high yielding genotypes maintained 

moderate plant height, greater racerne number, increased leal'area 
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and TDM plani'. In contrast, low yielding genotypes produced lower Leaf area, stem 

diameter. TDM and raceme number plani'. The highest harvest index was recorded in 

MB-Jo (30.9%) and the lowest was recorded in MB-46 (24.7%). 

Considering correlation coefficient between yield and yield related traits, result 

revealed that seed yield had high significant positive correlation with raeeme number (r 

- 0.75**), flower number (r = 0.91 **), pod number (r = 0.89"), leaf area (r = 0.73**) 

and TDM plani' (r = 0.94**). Again, pod number was highly correlated with leaf area 

(r = 0.75 **), TDM (r = 0.84 **), raceme number (r = 0.76**) and flower number 

plani' (r = 0.87**) indicating the dependence of pod production on leaf area, TDM, 

racemes and number of opened flowers. On the other hand, pod and seed size had no 

significant influence on seed yield. 

The genotypes, MB-fl, MB-35 and M13-47 produced higher seed yield pLanC' 

(8.79, 8.67 and 8.27 g, respectively) due to the production of higher number of pods 

plant and seeds pod* In contrast, M13- 16. M11-23, M13-46. I3ARI mung-4 and BINA 

moog-4 showed Lower seed yield (5.80, 4.90. 5.43. 5.31 and 5.28 g plani', respectively) 

due to lesser number of pods plant'. These results indicated that a genotype with 

increased sink (pod) production might give higher yield in mungbean. 

From the results above, it may be concluded that 

high yielding genotypes have higher number of flowers than the low ylelders 

in mungbean and total opened flowers is more important than reproductive 

efficiency to get higher yield; 

the flower production depends on branch number. leaf area and total dry mass 

production in mungbean; and 

among different quantitative characters TDM and flower number plani' possess 

maximum correlation with seed yield (r = 0.94 ** and 0.91 **, respectively). 

Two niungbean genotypes viz., MB-17 and M13-35 performed better in respect of 

growth (LA and TDM), reproductive (raceme and flower number) yield and yield 

contributing characters. It needs further triaLs in field conditions to have a 

concrete decision regarding their performance to a greater extent. 
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It 	 Recommendation 

Extensive study is necessary in licld condition to have more clear and practical 

results. 

Source-sink ratio should be studied extensively covering all pans of the plant. 

Influence of responsible genes could be found out to find out flowering pattern 

and reproductive efficiency in mungbean. 

Reproductive biology covering stigma receptivity, pollen gerniination, pollen tube 

growth, fertilization and pod set can be studied extensively. 

Mobilization pattern of food through the pliloern tissue to the flower could be 

examined thoroughly. 

Regulation of hormones can be observed extensively. 

Anatomical changes in the petiole and gynoeciuni before and after fertilization 

could be observed keenly. 

I 
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APPENDICES 

Appendix 1. Physical and chemical properties of soil (0-15 ciii) of the experimental field 

A. Physical properties of soil 

% sand (0.2-.02 mm) 21.75 
% silt (0.02-.002 mm) 66.60 
% clay (<0.002 mm) 11.65 
Textural class Silty loam 
Consistency Granular 

- 	 B. Chemical properties of soil 

Soil pH 6.4 
Organic carbon (%) 1.30 
Organic matter (%) 1.28 
Total nitrogen (%) 0.11 
Available phosphorus (ppm) 27 
Exchangeable potassium (me/lOG g soil) 0.12 
Available sulphur (ppm) 9.00 

Source: Soil Science Division, BINA, Myrnensingh-2202 

a. 
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Appendix 	II. Monthly recorded of air temperature, rainfall, relative humidity and 
sunshine 	hours of the experimental site 	during the 	period 	from 
September to November 2007 

Air temperature (UC) ltaintill I 	Relative Sunshine 
Months Maximum Minimum 	Average (mm) humidity (hrs) 

September 
01-07 31.67 26.09 28.90 46.1 89.71 1.90 
08-15 29.81 25.85 27.83 142 92.63 2.63 
16-22 30.54 25.41 27.98 21.1 90.57 3.47 
23-28 30.29 24.98 27.64 60.7 92.00 2.81 

October 
01-07 29.73 24.60 27.17 426 91.29 4.49 

08-15 29.66 23.39 26.52 62.1 89.25 4.55 

16-23 30.46 21.42 25.94 0.00 83.75 8.80 

24-31 29.57 20.22 24.90 0.00 84.38 7.83 

November 

01-07 28.38 17.90 2 3. 14 0.00 82.71 8.09 

08-15 28.08 16.70 22.39 0.00 81.00 7.81 

16-22 28.07 17.00 22.53 0.00 84.70 6.46 

23-30 28.62 15.78 22.20 0.00 82.00 7.55 

Source: Weather Yard, Department of Irrigation and Water Management. I3AU, 
Mymensingh 

37 

- 	r 



S.  

Appendix LII. Analysis of variance (mean square) olsorne inorpho-phvsiologieal characters in 10 mungbcan genotypes 
- - 	- 	

Plant 	Branches l.eaf area 	Total 	Chloroçliyll Racemes 	I Iarvcst 	- Days 
Source of df 	height 	plani' 	plan(' 	dry mass 	(mg g fw) 	plani' 	index 	to 
variation 	(cm) 	(no.) 	(cm7) 	plani' (g) 	 (no.) 	(%) 	maturity 

- Genotypes 	9 	133.6 ** 1.91 ** 	39362 	66.9 ** 	106.7 

Error 	30 	3.04 	0.027 	1023 	1.35 	 0.015 	0.277 	1.87 	3.35 

". 	indicate significant at 1% level of probability; ns = Not significant 

Appendix IV. Analysis of variance (mean square) of floral characters in 10 munghean genotypes 

Flowers at 	Flowers at 	Flowers at 	Flowers at 	Flowers at 	Flowers at 	total 	Flowerin 	Repro- 
Source of df 	1-3 DAF 	4-6 DAF 	7-9 DAF 	10-12 DAF 13-15 DAF 16-19 DAF flowers 	g 	ductive 
variation 	(no. plauf') 	(no. plant 	(no. plant 	(no. planf 	(no. planf 	(no. plant 	plan(' 	duration 	efficiency 

5 	') 	 ) 	 ') 	 ( Ian)  
Genotypes 9 	5.05 	54.91 	45.79 ** 	135.7 ** 	3.87 ** 	[ 388.2 	40.18  

Error 	30 0.043 	0.141 	0.341 
	

0.095 	0.166 	0.022 
	

1.56 	11.135 	3.14 

, 	indicate significant at 1% level of probability 
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Appendix V. Analysis of variance (mean square) of some yield contributing characters and yield in 10 niungbean genotypes 

Sourcc of dl Pods planf' Pod length Seeds pod' Single pod 100-seed Seed yield 
variation - 	(no.) (cm) (no.) weight (mg) weight (g) plani' (g) 

4.I0 48374.9 3.36 9.10 

Error 30 0.898 0.117 0.055 210.8 0.011 0.11 

, indicate significant at 1% level oiprobability 


