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VARIABILITY IN MORPhOLOGICAL AND ANATOMICAL 
CHARACTERS ANI) THEIR ASSOCIATION IN WILD JUTE 

(Corch orus species) 

BY 

ABUL KASJIEM Ml). SIIAIIAUAl' IIOSSAIN 

ABSTRACT 

Six wild corcizorus species collected from different geographic origins were evaluated 

to study their variability, correlation and palh coefficient analysis with 16 

morphological and S anatomical characters at Bangladesh Jute Research Institute. 

Dhaka, during April to December. 2004. Significant variations were observed among 

the species tested. Considering genetic parameters. high GC'V values were observed 

for plant height, internode length, leaf area. number of branch per plant. number of 

node per plant, green weight with leaves, green weight without leaves, dry fibre 

weight, dry slick weight, number of' fruits per plant. number of seeds per fruit, root 

length and all anatomical characters. I ligh heritability values with high genetic 

advance in percentage of means were observed For root length. plant height. inter 

node length, leaf area, number of branch per plant, number of node per plant, green 

weight with leaves, green weight without leaves. dry fibre weight. dry suck weight, 

number of fruits per plant, number of seeds per fruit and all anatomical characters. 

The fibre yield showed strong significant positive correlations with plant height. base 

diameter, middle diameter. number of node per plant, fresh weight with leaves, fresh 

weight without leaves, number of fruits per plant, dry stick weight, bark thickness. 
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number of Fibre bundle per TS. number are per layer, number of pyramid per IS, 

ultimate fibre cell length both at phenotypic and genotypic levels. 

Path coefficient analysis indicated maximum direct contribution towards dry fibre 

weight through bark thickness followed by thy stick weight, plant height, ultimate 

fibre cell length, number of node per plant, root length, top diameter, middle diameter, 

L/B ratio, inter node length, number of fibre bundle per TS. branch per plant both at 

phenotypie and genotypic levels. 
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Chapter 1 

Introduction 



INTROI)UCTION 

The genus Corchorwc has around 50-60 species, but over 170 C'orc/,orus names are 

given in Index Kewensis (Edmonds 1990). These species are found throughout the 

tropics and subtropics. The genus is extremely variable and all species are highly 

librous. Out of these 50-60 species, two species are commercially cultivated namely-

Corchonis capsularis L. its centre of origin is Bangladesh, India and Myanmer 

including South China (Sing. 1976) and (OrChOJUS Ohio//US L. originated in North 

Africa (Kunclu ei al., 1959) are batter for Lheir fibres, popularly known as jute. 

The fibres are obtained from the bark of the stem. I lowever, the entire bark is not 

composed of fibre. The fibres are arranged in bundles forming trapezoid. In between 

the bundles there are non-fibrous soft tissues. So, fibre yield is dependent on these 

internal characters viz, bark thickness, number and area of phloem wedges 

(trapezoid), number of fibre bundle in trapezoid. number of' fibre bundle/layer 

(Anon. 1996). Commercial jute fibre is not a single fibre, rather it is composed or 

many ultimate fibres. So, the quality of jute fibre depends upon the length and 

length/breadth ratio of these ultimate fibres, the more length/breadth ratio, the more 

quality of the fibre (Kundu. 1942. 1954). 

Jute singly earns foreign exchange contributing approximately between 6-7% (BBS, 

2004) to our national economy and provides livelihood to millions of' rural and urban 

people. Jute is one of the most important hast fibre crops in Bangladesh context, 

because of its cheapness, high strength and non-elastic properties: it is used 

extensively in the manufacture of different types of packaging materials of various 

agricultural and industrial products. It is also used for the production of paper and 



pulp. Oilier diversified products from jute are novotex fabrics, carpet, shopping bags, 

knit wear, nursery sheet and pot. micro-crystal cellulose for photo stable dye etc. 

In most of the jute producing countries, the number of recommended jute varieties is 

limited or inadequate in terms of meeting the requirements of the wide agro-

ecological conditions. Most of these varieties are quite old and have narrow genetic 

base and susceptible to various biotic and abiotic stresses. All thcse lhctors combined 

with the increasing demand of new type ofjute to meet various agro-industrial needs 

necessitate the development of varieties with desirable qualitative traits. To remove 

most of the short comings of the present day varieties and to meet the yield and 

quality objectives, the jute breeders have to look for appropriate genetic resources 

which may contribute the desired traits and Finally combine them together to develop 

improved varieties. 

Like most of the other major crops, crossing made the initial advances between the 

best available cultivars. Since the cultivated crop has arisen from it very narrow 

genetic base, much of the genetic variability is now exhausted, and breeders are 

increasingly turning to the wild species for the requisite variation. 

Many wild jute species possess genes for resistance to pests and diseases, stressful 

environments and other important characters. Thus the wild jute gene pool is 

becoming an increasingly important source of genetic variation for desirable 

characters. The sap of C. aestuans and C. irilocularis was noted to be colourless and 

may provide germplasm for improved fibre quality sought by jute breeders. 
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There are many reports of the incorporation of characters from wild species to 

cultivated forms throughout the range of crop species, e.g. blight resistance was 

incorporated into the cultivated potato, Solanwn titherosmu from wild Soiwnon 

ckinuslum (Markes. 1960). Similarly, tobacco mosaic virus resistance was 

incorporated into Nicoliana icthacuns from wild ;Vkoficnni g/utnzosa (Gerstel. 1943). 

In order to increase the frequency of desired genotypes in breeding progenies, 

superior parents with high breeding values are needed. Variability and genetic 

diversity are the fundamental laws of plant breeding which is a major tool being used 

in parent selection for efficient hybridization. When the variability in a population is 

largely genetic nature with least environmental elThets. the probability of isolating 

genotypes is high. An understanding of genetic variability in any breeding program is 

essential because it provides not only a basis for selection but also some valuable 

information regarding selection of desired parents to be used iii a hybridization 

program. The concept of relationship between phenotypic and genotypic values helps 

in the prediction of possihk genetic advance through selection based on phenotypic 

values. The proper evaluation and careful selection provide scope for identifying 

desirable genes for exploitation, either in itself or through hybridization. The 

effectiveness of selection depends upon the genetic variability present in the 

population. 

Therefore, the present research project was undertaken to study the variability of wild 

jute gerrnplasm with the following objectives: 

* To examine and assess the natural variation among populations paying particular 

attention to morphological and anatomical desirable traits. 



* To select desirable parcnts for hybndrtat;on. 

* To assess the character association and eoiitnhution of characters towards fibre 
yield in different wild species. 
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Review of literature 



REVIEW OF LITERATURE 

Fibre yield of jute (Corc/iones species) is a complex product. It is correlated with a 

number of characters such as root length. plant height, base diameter, middle 

diameter, top diameter, petiole length, internode length. number of node per plant, 

branch per plant, green weight with leaves, green weight without leaves, leaf area, thy 

stick weight, number of fruit per plant, number of seeds per fruit etc. Selection for 

yield may not be effective unless the associations between other yield components 

influencing it directly or indirectly are clearly known and taken into consideration. 

Selection should be based on yield components, which are least affect, by non-genetic 

factors (Chaudhury ci at 1981.) 

Scientists are trying hard to improve the quality of this crop. Lot of genetic variability 

has already been reported but desired results so far as yield and quality aspect of this 

crop is eluding so far. The relevant literature available on Corciunus species has been 

reviewed and here under being presented. 

2.1 Variability 

Robinson c/ al. (1951) stressed the need to estimate genotypic and phenotypic 

variance of various characters for choosing individuals based on expression with an 

aim to identify superior genotype in corn. 

According to Rao and Shaha (1961) long libre cells were found to occur in the middle 

and top regions in jute plants. Middle and top regions containing long Fibres gave 

higher quality and their length breadth ratio was high. 
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Arangzeb and l3iswas (1964) studied the I.JFC length in different varieties of 

Ccapsularis. They reported that the length of UFCS was more towards the iop 

position of the plant. 

Increased fibre yield in jute is mainly based on two morphological characters namely 

plant height and base diameter (Eunus, 1968). 

Plant height and basal diameter were found to have less genetic variability then stick 

weight and fibre weight respectively (Singh. 1970). 

liegum el al. (1979) observed that the long Fibre cells were found in top portion of 

jute stem (2746.90.t) and followed by middle (2505.16 js) and bottom (2201.75 ji). 

The lowest mean breadth of fibre cells were found in top of the stem (14.68 g) and 

followed by middle (16.39 pt) and bottom (17.50 j.t). 

Chaudhury ci al. (1981) found that the estimated variance in C. olilonus. L. for the 

characters plant height, basal diameter, node number, internodal length and fibre yield 

was significant. 

Khandaker ci at (1988) suggested that majority of the fibre is obtained from the basal 

region of the plant. In this study they maintained a specific length breadth ratio in the 

middle region but showed variability in basal region of the plant. 
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The genetic coefficient of variance was higher for fibre weight (33.01) whereas it was 

low for node number (12.55) and base diameter (.11.75) in tossa jute (Ghosdastidar 

and Dus. 1984). 

Maximum variability was marked lbr plant height, base diameter, top diameter, 

internodal length and fibre yield. Values of genotypic and phenotypic variance were 

very close in case of top diameter, internodal length and plant height (Chaudhury. 

1984). 

Ali and Haque (1984) conducted an experiment with C. capsularix L. and concluded 

that the highest mean length and Lowest mean breadth of ultimate fibre cell were 

marked in the middle part of the stem. 

Chaudhuiy ci at (1985) observed appreciable variability for plant height, basal 

diameter, top diameter, internodal length and fibre yield in tossajute. 

Sardana ci al. (1990) observed higher phenotypic coefficient of variation than the 

corresponding genetic coefficient of variance value for plant height, basal diameter, 

number of node and fibre weight. 

l3cgum and Sobhan (1991) observed that the fibre yield and some other morpho-

agronomic characters, viz, plant height, base diameter, leaf angle. petiole length and 

internodal length showed high genotypie coefficient of variation (27.35. 12.53. 10.69. 

14.63. 17.02 and 24.40). 
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Dahal (1991) observed the highest genotypic coefficient of variation for dry fibre 

weight (21.89) followed by dry stick weight (18.73). green weight (18.29), leaf area 

petiole length (LI .02). plant height (11.02) harvest index (7.90). base 

diameter (7.09), node number (5.44) and internodal length (3.28). lIe also observed 

that the phenotypic coefficient of variation was higher than corresponding genotypic 

coefficient olvariation for all characters. 

Ahmed ci al. (1993) reported that phenotypic coefficient of variation was relatively 

higher that genotypic one for all characters. Both genotypic and phenotypic 

coefficients of variation were the highest for fibre yield followed by green weight and 

(lie lowest for base diameter. Wide and narrow differences between genotypic and 

phenotypic coefficients of variation were observed in stick weight and petiole length 

respectively. 

All (1994) observed high values of genotypic and phenotypic coefficient of variation 

for fibre yield (24.8% and 35.4%) and bark thickness 01.21/0 and 15.7%). 

Abmed and Khatun (1997) observed the highest genetic and lowest environmental 

coefficient of variation in jute for number of trapezoid, area of trapezoid per section 

and bark thickness. They also found that the fibre yield had highly significant and 

positive correlation with number of trapezoid (r 	0.975) followed by area of 

trapezoid (r = 0.882) and bark thickness(r = 0.784). 

F:] 



Islam ci at (2002) observed variability in tossa jute and revealed significant 

differences among them for all the characters with wide range of variability. The 

differences between PCV and (iC\ were little for all (lie characters. 

Akter ci cit (2003) reported significant variation in all the characters ofjute. Area of 

trapezoid, bark thickness, number of trapezoid and hark diameter had high genotypic 

coefficient of variation. 

Islam and Ahmad (2003) studied variability in jute genotypes and revealed significant 

differences for all the characters with wide range of variability. Considerable amount 

of genotypic variances were obtained for fibre weight per plant, stick weight per plant 

and plant height. 

Akter ci al. (2005) observed variability in jute. They reported that dry flhre weight, 

thy stick weight, fresh weight with leaves. fresh weight without leaves and node 

number had high genotypic coefficient of variation. 

2.2 Heritability and genetic a(lvance 

Heritability is the degree in which variability of quantitative characters is transmitted 

from parents to offspring. So the estimation of' heritability is of great interest to the 

plant breeders. A quantitative character having high heritability is transmitted from 

parents to offspring conveniently. Heritability value alone provides the indication of 

the amount of genetic progress that would result from selecting the best individual. 

Lush (1940, 1949) defined heritability in both broad and narrow sense. In broad sense. 
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heritability is the ratio of genetic variance to the total variance expressed in percent. 

In narrow sense, it is only a portion of genetic variance, which is due to aditivity of' 

genes. Robinson ci al. (1949) defined heritability as the additive variance in percent 

of total variance in narrow sense. Later Robinson (1966) has been categorized the 

heritability values into low (below 10%) moderate (10-30%) and high (above 30%). 

According to Johnson cs ci. (1955) heritability along with genetic advance would be 

more useful in predicting yield tinder phenotypic selection than heritability estimate 

alone. 

Nei (1960) reported niaxiniurn heritability estimates br the characters at dztys to 

flowering, plant height, fibre weight basal diameter and internodal length. 

The highest and the lowest heritability estimates were recorded lbr fibre weight and 

base diameter (Shukla and Singh, 1967). 

Rahnian, (1968) observed 25% heritability for fiber yield in jute. Dudley and Moll 

(1969) reported that the improvement of a crop mainly depends upon the magnitude 

of genetic variability and the degree to which the yield and its components are 

heritable. 

Singh (1970) observed maximum heritability values for plant height (86.75%) 

followed by basal diameter (82.46%) and stick weight. (68.04%). The highest genetic 

advance was observed in case of fibre weight (22.81%) followed by stick weight 

(19.31%), basal diameter (11.72% and plant height (8.20%). 
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Jana (1972) reported that the estimated heritability value tossa jute was 39 percent for 

plant height. 15 percent for basal diameter, and nearly 40 percent for fibre yield. 

According to Katiyar ci at (1974) heritability value alone provides the indication of 

the amount of genetic progress that would result from selecting the best individual. 

Sohhan (1982) reported the highest broadsense heritability in tossa jute for seed yield 

(7838%) followed by bark weight (63.92%) fibre yield (49.48%) plant height 

(38.97%) and base diameter (15.03%). 

Chaudhury (1984) observed that top diameter, internodal length and plant height had 

the highest heritability coupled with moderate genetic advances. Therefore, 

phenotypic selection for making genetic improvement is expected to be more 

effective for those three characters. 

Ghosdastider and Das (1984) observed very high heritability (82.43%) and high 

genetic advimee as percent of mean (39.09) for plant height but node number and base 

diameter showed low heritability (63.93% and 39.71%) and low genetic advances as 

percent of mean (20.68 and 15.25). Fibre yield also showed low heritability (53.93%) 

but high genetic advances as percent of mean (44.95). 

Chaudhury ci al. (1984) reported that high heritability value for plant height (64.85%) 

out of eight agronornic characters in tossa jute. They suggested that the phenotypic 

selection for these characters would be more eFfective to achieve high yield. 1-ugh 

genetic advance was observed for fibre yield, plant height, base diameter. laniina 



breadth. petiole length and internodal length (39.90. 21.72. 15.60, 28.65. 26.43 and 

27.99) 

Talukder and I laque (1992) observed that the estimates of heritability (in broad sense) 

and genetic advance were greater in biomass yield. 1-kritability 11w branches I plant 

and 1000-seed weight was 2.74 and 3.15 times greater. respectively than that of seed 

yield /plant. 

According to Ahrncd ci aL (1993) the highest genetic advance (35.5%) coupled with 

the highest heritability (52.9%) was observed for fibre yield. They also reported that 

high and low heritability values were observed for petiole length and base diameter. 

I-ugh and low value for genetic advance as percent of' mean were obtained for fiber 

yield base diameter. 

Au (1994) observed that the broad sense heritability was high for plant height (50%), 

hark thickness (50%), area of phloem trapezoids (55%). number of fiber bundle area 

(47%), but these exhibited low genetic gains (7.1. 16.2. 8.8 and 11.1 respectively). 

The fibre yield had a high heritability value (49¼) coupled with high genetic gain 

(35.9%). 

Dahal (1991) observed that moderate heritability value with low genetic advance for 

the characters leaf area. petiole length, plant height, base diameter, dry stick weight, 

harvest index and dry fibre weight.I-ligh heritability (38%) along with the lowest 

genetic advance (9.3%) was observed for base diameter which might be due to non-

additive gene action and this indicated epistasis and dominance. High genetic advance 

IPA 



(35.5%) coupled with the highest heritability (52.9%) was observed br di3' fibre yield 

(Almied etal. 1993) 

Islam c/at (2002) observed heritability and genetic advance in tossa jute and revealed 

that high heritability and high genetic advance were for area of pyramid and bark 

thickness. Number of pyramid, number of libre bundle, number of fibre layer, length 

and breadth of fibre cells had high heritability and moderate genetic advance. 

AMer ci at (2003) reported heritability coupled with high genetic advance in 

percentage of mean for bark thickness, area of trapezoid, number of trapezoid, 

number of fibre bundle! trapezoid in jute 

Islam and Ahmad (2003) studied heritability in jute genotypes and revealed high 

heritability and genetic advance were for stick weight and fibre weight. Plant height 

had high heritability with moderate genetic advance, and green weight had moderate 

heritability and high genetic advance. 

Akter ci aL (2005) observed heritability in jute. They reported that heritability 

coupled with high genetic advance in percentage of mean lbr plant height, base 

diameter, fresh weight with leaves, fresh weight without leaves and dry stick weight. 

2.3 Correlation 

Roy (1965) found high positive correlation between basal diameter and fibre yield 

(0.929) and followed by plant height and fibre yield (0.889). hence taller and thicker 

the plant the higher is its yield. 
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Ling (1972) reported that the length of fibre cells and their length: breadth ratios were 

positively con-elated with breaking strength of the retted fibre. 

Paul and Eunus (1976) studied on (Jorclwrus oh/onus L. and lound that phenotypie 

and genotypic correlation for plant height, base diameter, node numbers. internodal 

length, fruit length, number of seeds per fruit, seed yield per plant, leaf area index. 

leaf angle and time of flowering were highly significant in a number of cases but 

environmental correlation coefficients were significant only a lew cases. In this study 

they observed that partial and multiple correlation analysis indicated that fibre yield 

was dependent on base diameter. plant height and leal angle. Environmental 

correlation was significant for plant height, base diameter. leaf area index and 

internodal length. 

Sinhamahapatra and Rakshit (1977) observed that fibre yield per plant was positively 

correlated genotypically and phonetically with plant height, basal diameter, wood 

diameter, node number and internodal length in toss-a jute. 

The highly significant and positive correlation between green weight and fibre yield 

might be due to their strong positive direct effect on yield (Maiti ci cii., 1977). 

Khandaker ci al. (1980) observed that growth rate was more or less uniform on base 

and very much uniform in the middle region of the plant, where the majority of the 

fibre are produced. They also found a negligible amount of fibre is obtained from the 

upper part (top region) of the plant. 



Mandal ci al. (1980) studied path coefficient analysis of 6 characters in C. oliiorius L. 

and reported that plant height, basal diameter and node number had positive direct 

cithets on fibre yield. The ciThet of plant height was found to he greatest. 

Rabman and 11ossain (1982) have also reported highly positive correlation between 

fibre yield with number of trapezoids and area of trapezoids 

All (1984) showed that fiber yield was strongly correlated with number of phIoeri 

wedges (r = 0.97), area of phloem wedges (r = 0.88), number of fiber bundle layers 

(r0.92) and thy stick weight (r = 0.99), bark wood ratio (r = - 0.37) and fiber /stick 

ratio (r = 0.58) showed negative and insignificant association with fiber yield. 

Zheng ci al. (1985) found that plant height, thickness of stem. thickness of fresh 

weight of stem was positively correlated with fiber weight per plant 

Ali (1985) observed that correlation between length and length breadth ratio of fiber 

cells was positive and highly significant (r = 0.71 and (0.88) in both middle and 

bottom position of the stem respectively, it was negative and significant between 

breadth and length / breadth ratio (r = 0.51) in the bottom position. 

Khandaker ci al. (1988) observed that the best correlation was obtained between total 

plant thy matter production and bark weight Ibllowed by stick weight. 

A negative insignificant correlation was observed between the number of layer and 

fibre yield per plant (Sarker, 1988). 



Sardana ci at. (1990) reported that plant height, base diameter and green weight had 

positive significant correlation and maximum direct effect on fibre yield in tossa jute. 

Fibre yield was positively associated with lamina length laniina breadth canopy 

petiole length and internal length (Bagtini and sobhan. 1991). 

High genotypic and phenotypic coefficients of variation were observed for dry fibre 

yield, green weight, stick weight (Mtmjunathan and Sheriff. 1991). 

All (1994) observed that the area of pliloem trapezoids showed significant genetic 

correlation with plant height(r = 0.62), basal diamcter(r = 0.63) and bark thickness(r = 

0.99). He also observed that there was significant genetic correlation of fibre yield 

with base diameter (r = 0.86), bark thickness (r = 0.59), number of phloem trapezoids 

(r =0.92) and area of phloem trapezoids (r = 0.58). 

Ouo ci al. (1994) reported negative correlation coefficient between fibre lineness and 

bark dry weight and positive correlation between fibre fineness and branching height. 

Islam ct at (2002) showed correlation on anatomical characters in tossa jute. They 

reported that fibre yield per plant was significant positive association 	with bark 

thickness, number of pyramid. area of pyramid. number of fibre bundle at both levels. 

Islam and Abmad (2003) reported fibre weight showed significant positive association 

with all the characters at both phenotypic and genotypic Levels. Genotypie correlations 

16 



Were higher than their corresponding phenotypic correlation coefFicient in all the 

characters. 

Akter ci at (2003) reported correlation on tossa jute and found that strong significant 

positive association with bark diameter, bark thickness. number of trapezoid and area 

ol pyramid on fibre weight. 

Islam ci at (2004) observed correlation on morphological characters in tossa jute and 

found that fibre yield per plant had significant positive genotypic correlation with 

plant height, base diameter, leaf area, node number, internodal length. fresh weight 

with leaves, fresh weight without leaves and dry stick weight. 

Akier ci al. (2005) reported correlation in jute and found that plant height, base 

diameter, fresh weight with leaves, fresh weight without leaves and thy stick weight 

showed significant positive association with dry lil,rc weight in jute. 

2.4 Path analysis 

The term path coefficient was coined by Wright (1921) to denote the direct influence 

of variable (cause) upon another variable (effect) as measured by the standard 

deviation remaining in the effect after the influence of all other possible paths are 

estimated expect that of cause. Niles (1954). Ken'rpthorne (1957) and later elaborated 

by Li (1956) presented a detail account of both basic and applied aspect for path 

analysis. Path analysis helps to find out that the direct and indirect causes of 

association. 
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Green weight contributed maximum degree of positive direct effects towards fibre 

yield followed by plant height and time of flowering (Sukia of al.. 1967). 

Chaudhury of at. (1981) showed that the indirect effect via green weight. which was 

positive and high. while time of flowering and plant height, and was negative. 

Ghoshdastidar and Das (1984) reported that plant height and base diameter had high 

positive effect on fibre yield. 

Riswas (1984) reported that node number and internodal length had negative direct 

effect on fibre yield. 

Plant height had a high positive direct effect on fibre yield followed by basal diameter 

and leaf area. Rest of the trails such as petiole length. base diameter and node number 

had low and negative direct effect. The indirect effect of all the traits except petiole 

length via plant height was high and positive. The effect of basal diameter and leaf 

area was positive but low. The other via effects was mostly negative and low Das 

(1987). 

Das and Rakshit (1988) observed that plant height had the highest positive effect on 

yield followed by basal diameter and leaf area. Rest of the characters had low as well 

as negative direct effect. The indirect effects olall characters expect in petiole length 

via plant height were all appreciably high. 
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Sardana ci al. (1990) reported that plant height had the maximum direct effect on 

fibre yield followed by basal diameter in jute germplasm analysis. Moderate indirect 

effect was observed only in case of node number through plant height. The effect was 

negligible. 

Thirthaniallappa and Sheriff (1991) reported that plant height had maximum direct 

effect on fibre yield in jute. 

Islam ci al. (2002) showed path analysis on anatomical characters in tossa jute and 

reported that bark thickness had the highest positive direct effect on fibre yield per 

plant. 

Akter ci at (2003) observed path analysis and revealed that the highest direct elkct 

was for number of trapezoid on fibre weight in jute. 

Islam ci al. (2004) carried out an experiment on path analysis in tossa jute. They 

reported that fresh weight with leaves per plant had the highest positive direct effect 

on fibre weight. 

Flighest direct effect was obtained for fresh weight without leaves on fibre yield in 

jute (Akter ci at, 2005). 
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Chapter 3 

Materials and method 



MATERIALS AND METHOD 

The experiment was carried out at the Bangladesh Jute research institute (TURf). 

Dhaka, during the period of April-December. 2004. 

3.1 Experimental site 

The experimental site was situated in the madhupur (tact (AEZ-28) at Sm above sea 

level. 

3.2 Climate and soil 

The experimental site was situated in the tropical climate zone, characterized by 

heavy rainfall during the April to July and scant rainihll during rest oF the year. Mean 

monthly temperature and rainfall for the growing season are presented in Appendix I. 

The soil of the experimental field was silty clay in texture having a p11 around 6.8. 

The land was medium high with uniform topography and almost homogenous with 

respect to soil fertility. 

3.3 Experimental materials 

the materials comprised of 6 wild Corc/wrus spp. Genetically pure and physically 

healthy seeds of these species were obtained from the Gene Bank of Bangladesh Jute 

Research Institute (BJRJ), Dhaka. Name and distribution of the species are shown in 
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3.4 Design and Layout 

The experiment was conducted in Randomized Complete Block Design (RCBD) with 

three replications. Each plot had a double row of 51n length, Space between rows was 

0.30m. and block to block distance was I m. The species were randomly distributed to 

each plot within each block. 

3.5 Land preparation 

The experimental plot was prepared by deep ploughing followed by harrowing and 

Jaddering. The recommended doses of fertilizers such as 100kg/ha Urea. 25kg/ha TSP 

and 45kg/ha MP were used. The whole amount of TSP and MP and half of the urea 

were applied during final land preparation. The remaining half of the urea was top 

dressed twice at the first and final weeding. 

3.6 Sowing and intercultural operation 

Seeds were sown on 29 April 2004. Thinning and weeding were done twice after 15 

and 35 days of sowing to maintain uniform plant population. Insecticide was not 

applied but hand picking of insects was practiced to control the jute hairy caterpillar at 

larval stage. 

3.7 Collection of data 

The following data on morphological and anatomical characters were recorded from 

10 randomly selected plants of each genotype from each replication at the time of 

harvest (120 days crop age). 
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Table I. Name, ploidy level, chromosome number and distribution of the wild 
species studied 

Name of the PLoidy Chromosome Distribution 
species number number 

Corchorus 2n 14 Kenya, 	Angola, 	Carneroon, 	Central 	Africa 

jhsciculartc Republic. 	Zambia, 	Zimbabwe, 	Tropical 

Australia, Srilanka, India, Pakistan. Myanmar. 

Corchorus 2n 14 India, Kenya, Afghanistan, Australia, Angola, 

triloculurts Bhutan, 	Egypt, 	Ghana, 	Mozambopue, 

Paskistan. 

Corchorus 2n 14 Endewic to Pakistan Also found in Kenya, 

pseudo-olitorius Somalia, Tanzania and India. 

Corchorus 2n 14 Angola, Australia, Renin, Canieroon, Egypt, 

tridens Pakistan. Mauritania, Kenya. 

Corchorus 4n 28 India, Pakistan, Africa, Tanzania, Kenya. 

siliquosus 

Corchorus 2n 14 Bangladesh, 	Australia, 	Angoloa, 	Benin, 

aestuans Central 	African 	Republic. 	Ethopia, 	India, 

Myanmar, Srilanka, Nigeria. Pakistan. 

3.7.1 Morphological characters 

Root length: It was measured from the base of the plant to the tip of the main root 

in meter. 

Mant height: It was measured from the base of the plant to the tip of the main 

shoot in meter. 

Base diameter: Base diameter was measured at the base of the stein in mm using 

slide calipers. 

Middle diameter: Middle diameter was measured at the middle of the stem in mm 

22 



using slide calipers. 

Top diameter: Top diameter was measured at the top of the stein in mm using 

slide calipers. 

l'etiole length: Five petioles per plant were taken and measured in cm from the 

base of the larnina to the point of the stern where the petiolc joins. 

Internodal length: Intemodal length was measured from the middle portion of the 

plant; taking five different lengths between two nodes of each plant. 

S. Leaf area: Length and breadth (at the middle portion of lamina) of five laminae per 

plant was measured in cm and leaf area was computed with the help 

of following formula as suggested by Gopal-Krishna and Sasmal. 

1974. 

Leaf area = K x  Length x Maximum breadth 

In this case the value of K was 0.6604. 

Number of branch per plant: Number of branch was counted from the randomly 

selected 10 plants. 

Number of node per plant: Number of node was counted from the base of stem 

to the apex of the shoot. 

Fresh weight with leaves: Fresh weights of the plant with leaves were recorded. 

Fresh weight without leaves: Fresh weights of the plant without leaves were 

recorded. 

Dry fibre weight: Veight of fibre per plant after retting, extraction and drying 

was measured. 

l)ry stick weight: Weight of sun dried stick per plant was measured. 

IS. Number of fruits per plant: The number or fruits were counted from the 

randomly selected 10 plants. 
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16. Number of seeds per fruit: The number of seeds was counted from the randomly 

selected 10 fruits. 

3.7.2 Anatomical Characters 

For anatomical character, three em long stern segment was coLlected from the middle 

part of each plant (previously selected plant) and preserved in Formalin Acetic 

Alcohol solution (10 nil of Formalin, 5m1 of 85% glacial acetic acid and 85 ml of 

70% alcohol). '1'lie preserved sample were taken out, washed and 20-25 I.trn thick 

transverse section (TS) were cut with microtomc for preparing slides and studied 

under a compound microscope (4x10 magnification). TS of each stem were used for 

following anatomical characters. 

Bark thickness: Eight equal distance of bark thickness were studied under 

microscope and their mean was expressed by mm. 

Number of pyramid per TS: The number of pyramids was counted in each TS 

and their means were recorded. 

Number of fiber bundle per TS: The number of fibre bundles in each pyramid 

was counted in each T S and their mean was calculated. 

Area of pyramid per 1'S: The area of pyramid (sq. mm) in each iS was 

determined by using the formula, 1/2(A13+CD) XEF x Total number 

of pyramid according to Shaikh ci al. (1980). Where AB = upper 

parallel side pyramid. CD= lower parallel side of pyramid and EF 

perpendicular distance between the two sides of a pyramid. 

24 



5. Number of arc per layer: The number of layer in each pyramid was counted in 

each TS and their mean were calculated. 

IX 6. Ultimate fibre cell length: The fibre cells were splitted by usual macelation 

technique suggested by Aziz (1964). Length and breadth of 20 fibre 

cells were studied under compound microscope (4 x 10 
N 

magnifications) and their mean was calculated. 

- 	7. Ultimate fibre cell breadth: The fibre cell was splitted by usual maceration 

technique suggested by Aziz (1964). Brcadths of 20 fibre cells were 

studied tinder microscope (8 xl 0) magnification and there mean was 

calculated. 

s 	8. Length / breadth ratio: It is the ratio of length of fibre cell to the breadth of fiber 

cell and expressed in percentage. 

3.8 Statistical analysis 

All the collected data of the present study were statistically analyzed. For each 

character, analysis of variance was done individually by F test (Panse and Shukhatme, 

1978) and mean values were separated by DMRT (Steel and Torrie, 1980). The mean 

square (MS) at error and phenotypic variances were estimated as per Johnson c/ al. 

1955). The error MS was considered as error variance ((Y2).  Genotypic varincc 
(2)  

were derived by subtracting error MS from the genotype MS and dividing by number 

of replications as shown below: 

(GMS-lMS) 
= 

r 
Where, 
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OMS and EMS are the genotypic and error mean square and r is the number of 

replication. 

The phenotypic variances (a2 ) were derived by adding genotypic variances (02g) with 

error variances (a2c) as given by the following formula: 

a2g  + a2c. 

Estimation of genotypic and phenotypic coefficient of variation 

Genotypic and phenotypic coefficient of variation was calculated according to Burtin 

(1952). 

	

Genotypic coefficient of variation (GCV) = 	x 100 
x 

Where, 
Og = Genotypic standard deviation, 
x = Population mean 

Similarly, the phenotypic coefficient of variation was calculated from the following 

formula: 

op 

	

Phenotypic coefficient of variation (PCV) 	 x 100 
x 

Where. 
o , = Plienotypie standard deviation, 
x = Population 

Estimation of heritability 

l3road sense heritability was estimated as per the formula suggested by Hanson ci al. 

(1956). 
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2 

xlOO 
2 

o p 

Where, 
H b = Heritability in broad sense. 

= Genotypic variance. 
= Phenotypic variance. 

Estimation of genetic advance 

The expected genetic advance for different characters under selection was estimated 

using the formula suggested by Lush (1949) and Johnson ci at. (1955). 

Genetic advance (GA) = ________ x K x 
02p 

Where, 

K = Selection differential, the value of which is 2.06 at 5% selecion 
intensity 
q p = Phenotypic standard deviation 

Estimation of genetic advance in percentage of means (GA% means) 

Cornstoek and Robinson (1952) calculated genetic advance in percentage of mean 

using the following formula: 

Genetic advance 

GA% mean = 	 x 100 
Populations mean 

Estimation of Genotypie and phenotypic correlation coefficient 
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Genotypic and phenotypic correlation coefficient for all possible combination were 

calculated using the following formula suggested by Miller ci aL (1958), Johnson ci 

al. (1955) and Hanson etal. (1956): 

2 
gxy 

Genotypic correlation (r) = 

Where, 
029xy Genotypic covariance between the trait x and y. 

gx = Genotypic variance of the trait x. 
= Genotypic variance of y. 

Phenotypic correlation (r) 

4 (a2  P, X a2  

Where, 
= Phenotypic covariance between the trait 

= Phenotypic variance of trait x 
= Phenotypic variance of trait y. 

Estimation of path coefficient 

Correlation coefficients were further partitioned into components of dircct and 

indirect effects by path coefficient analysis originally developed by Wright (1921) 

and later described by Dewey and Lu (1959) using the following simultaneous 

equation: 

= p+ r I2P25  + r13p35  ± r14  J45 

rls = r12p15  + P15 + r23p35  + r24 P45 

= ripis +r23p25 + p35 + r3 p45  

NS = 1`14p15 + 1`24 P25 + r24  p35+ p45 
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Where. 

rI2 ,r3, r14, etc. are the estimates of simple correlation coefficients between variable x 

and x2, x1  and x3, x 3  and x4  etc. respectively, and PU. P25 P35 and [).t5 are the estimates of 

direct cliects of variables x 1 , x2, x. and x4. respectively on the dependent variable xc 

(e f'Iëc t) 

Residual elicet, p2  Rs 	'i t I. (pisric + 1)25r25 + J)3sr15 -4 

Path coefficient was estimated for 24 characters (16 morphological and 8 anatomical) 

related to fibre yield viz, root length, plant height, base diameter. middle diameter, top 

diameter, petiole length, internodal length, leaf area, number ol branch per plant. number 

of node, green weiglu with leaves, green weight without leaves, dry Ii bre weight. dry 

stick weight, nunibcr of fruits per plant, number of seed per plant, hark thickness, number 

of pyramid per 'I'S, number of fibre bundle per TS, area of pyramid, number or are per 

layer, ultimate fibre cell length, ultimate fibre cell breadth and length/ breadth ratio. 
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Chapter 4 

Results and Discussion 



RESULTS AND DISCUSSION 

Jute (corcizonts capsularis L, and C. olitorius L.) constitutes a major world crop, of 

particular importance to the economics of Bangladesh. China. India and Nepal. Besides, 

the potential value of Corc/wrus species as a loud source in the conirnercial jute-growing 

areas needs to he explored. A secondaiy but extensive use of some of the herbaceous 

annual Corc/,oztc species, particularly C'. oluonus, is their cultivation as a local leaf 

spinach-type vegetables both in the jute (fibre) producing countries and also in hot moist 

low land tropical and sub-tropical areas worldwide. The early references to the jute plant 

upto the middle of the eighteenth century concerned with identifying the pot-herb. 

Indeed. C. olilorius is still grown as a leaf vegetables in Greece (Macedania and Crete) 

and it is probable that C. trilocularis (Plate 2)is the plant that theophrastus recordes as 

being used in ancient Greece. The species CL aesluans L (Plate 6), C. depressus L. C. 

christensen, C. fliscicularis Lam.. (Plate I) C iriclens. L (Plate 4) and C. zrilocz,larjs are 

examples of edible green. The leaves are used in sanees, relishes green salads, soups and 

mucilaginous dishes either alone or mixed with other local leaf vegetables. 

This chapter comprises the presentation and discussion of the findings obtained from the 

study. The data pertaining to sixteen morphological and eight anatomical characters were 

computed and statisucally analyzed and the results titus obtained are discussed below 

section wise 
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Plate I Morphological view of Corchorousfascicu/aris and its fruits 

—'I 

Il 
Plate 2 Morphological view of ( orcho,ozti tri/oculcins and its fruits 
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Plate 3 Morphological view of Corchorou.s pseudo-oluorms and its fruits 
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Plate 4 Morphological view of Corc/iorcus irk/ens and its fruits 
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Plate 5 Morphological view of Corc/iorous .vi/iquosus and its fruits 

Plate 6 Morphological view of Coiclzorwis cwsliicins and its fruits 
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Part I. Estimates of Genetic parameters for different morphological 
traits of wild corclwrus species. 

Mean values, coefficient of variation, variance of genotypes and phenotypes, phenotypic, 

genotypic and environment coefficients of variation, heritability and genetic advance of 

the species in respect of 16 morphological characters are shown in Table 2 and 3. 

4.1 Variability 

4.1.1 Root length 

Root length of different species showed significant differences among the species. which 

ranged from 8.93cm to 20.38cm. G. Inlocularix and C. pseudo-olitorius were statistically 

identical for root length (i'able 2). l-lighcst root length was found in CL U-ic/ens. I ligher 

root length indicates this species may be drought tolerant. The wild East African species 

such as C. aestuans, C. pseudo-olisorius, CL irk/ens, C. trilocularis are found in a wide 

range of habitats (from very dry and near desert to swamps and flooded areas), and an a 

wide range of soil types. The incorporation of gerrnplasm from such collections into 

controlled breeding programme should therefore broaden the genetic base of existing 

varieties and increase their adaptation to agro-eeologieal conditions, especially by 

increasing their drought. flood and problem-soil tolerance. Some of the Corchorus spp 

such as C'. fascicularis have extremely woody tap-roots indicating their potentiality as 

drought resistance or problem-soil. Gomosta and liaque (1995) reported the association 

oigreater rooting depth with drought tolerance in rice variety. The drought resistance or 
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Table 2. Mean performance of morphological characters of different wild corcizorus spp. understudy 

Parameters 
F-Test (fascicu1arjs C trilocularis C pseudo.o/itor/zes C trk/etzs C. .ciliqvos us c.aes twins Mean CV% 

R1 ** 8.97d I 1.63c 10.69c 20.38a 13.38b 8.93d 12.33 5.38 

Pt! I.30a 0.75b 1.3 ISa 0.63c 0.57c 0.62c 0.86 2.85 ** 

BD 6.61b 4.64d 7.41a 5.99bc 5.66c 6.I3bc 6.07 6.90 ** 

MD 5.16a 3.31 c 4.58ab 3.84c 4.03bc 3.41c 4.14 8.54 ** 

ID 2.97a 2.25bc 2.16bc 1.74c 2.00bc 2.40b 2.25 12.49 

P1 0.86b 0.71b 1,73a I.25a 0.90b 0.82b 0.95 15.10 ** 

IL 2.60hc 5.47a 2.36hc I.77c 3.07b I.85c 2.85 17.58 ** 

LA 6.08bc 4.25cd 7.47b 3.33d 9.58a 4.26ed 5.83 18.72 
BPP 3.33cd 4,67cd 3.67d 18.00b I0.33c 24.67a 11.61 27.40 

NPP 53.33b 20.33e 60.00a 34.33c 28.00d 28.67d 37.44 6.79 ** 

FW 398.33a I32.33c 3I2.00b 103.67d 58.67e 51.33c 176.0 2.64 ** 

6 
FWL 295.00a 201.33c 275.33b 92.33d 46.67e 39.00f 141.7 2.86 ** 

8 
DFW 6.97a 1.34e 4.76b 4.21c 2.87d 1.89e 3.74 534 St 

DSW 51.48a 15.03c 49.67b 13.17d 8.35e 10.39e 24.76 3.89 ** 

FPP 258.33a I 14.33b 65.33bc 38.00e 98,67bc 65.67bc 106.7 34.13 
2 

SPF 15.00d 87.00a 78.00a 61.00b 61.67b 38.33c 56.83 13.60 

* and ** Significant at 5% level and 1% level respectively 

RL = Root length (cm). PH = Plant height (rn), BD = Base diameter (mm). MD = Middle diameter (mm), TI) = Top diameter (mm), PL Petiole length (cm). 
IL = Internode length (cm), LA = Leaf area (cm), BPP = No. of branches per plant. NPP = No. of node per plant, EW = Fresh wi with leaves (g). FWL = Fresh 
wi. without Icaves(g), DFW = Dry fibre weight (g), DSW = Dry stick weight (g). FPP = No. of fruits per plant, SPF = No. of seed per fruit, 
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upland varieties had higher root volume than the drought susceptible or lowland varieties 

(Ekanayake ci at, 1985 and zuno ci aT, 1990). 

From Table 3 it is revealed that the phenotypic coefficient of variation (35.03) and 

genotypic coefficient of variation (34.61) were close to each other indicating less 

environmental influence in the expression of this character. The greater heritability 

(97.64) together with high genetic advance (70.45) indicated a good scope of selection 

for improving this trait. 

4.1.2 Plant height 

Significant differences were observed among the species for this character. Plant height 

ranged from 0.57m (C'. siliquosus) to 1.31m  (C. pseudo-olisorius). C. iridens. 

C.siliquosus and C aesluans are statistically similar for plant height (Table 2). The 

maximum plant height was observed in species C. fascicularLc & C. pseudo-v/i ornis. 

The results of this experiment support the findings of Sinha ci al., (2003). The little 

diflèrence was observed in genotypic variance & phenotypic variance. The high 

heritability (99.18) coupled with high genetic advance in percentage or mean (82%) 

indicated that selection would he effective for this character (Table 3). The phenotypic 

coefficient of variation & genotypic coefficient of variation were close to each other, 

which indicated less environmental influence in expression of this character. 'l'hereforc, 

selection based upon phenotypic expression of this character would be effective for the 

improvement of this crop. 
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Table 3. Estimation of genetical parameters of morphological characters of different wild L'orclzorus spp. 

Parameters Mean Range a2 1, a'1, Iz'b G.M. GAd (% GCV PC'! ECV 
(5%) of Mean) 

RL 12.33 8.93-20.38 18.221 18.662 0.441 97.64 8.687 70.457 34.61 35.03 5.38 

PH 0.86 0.57-1.31 0.121 0.122 0.001 99.18 0.713 82.90 40.31 40.47 3.67 

lID 6.07 4.64-7.41 0.805 0.979 0.175 82.22 1.675 27.594 14.77 16.29 6.89 

MD 4.14 3.41-5.16 0.353 0.477 0.124 74.00 1.052 25.410 14.35 16.69 8.51 

TD 2.25 1.74-2.97 0.149 0.228 0.079 65.35 0.642 28.564 17.12 21.18 12.47 

PL 0.95 0.70-1.25 0.039 0.059 0.021 66.10 0.330 34.798 20.07 25.49 15.21 

IL 2.85 1.77-5.46 1.636 1.888 0.252 86.65 2.452 86.058 44.82 48.14 17.59 

LA 5.83 3.32-9.58 5.209 6.40 1.191 81.39 4.239 72.726 39.16 43.40 18.72 

BPP 11.61 3.66-24.67 63.632 73.744 10.122 86.63 15.259 131.437 68.70 73.96 27.40 

NPP 37.44 20.33-60.00 243.83 250.29 6.456 97.42 31.736 84.756 41.70 42.70 6.78 

FW 176.06 51.33-398.3 20867.96 20889.59  21.622 99.89 297.30 168.864 82.05 82.09 2.64 

FWL 141.78 39.00-295.0 12979.37 12995.76 16.389 99.87 234.495 165.394 80.35 80.41 2.85 

DFW 3.74 1.73-6.96 3.958 3.998 0.040 98.99 4.076 109.010 53.32 53.48 5.35 

DSW 24.76 8.84-51.48 404.32 405.25 0.928 99.77 41.638 167.079 81.12 81.13 3.89 

FPP 106.72 38.00-258.3 5803.67 7130.72 1327.05 8 1.3 9 141.52 132.61 71.38 79.12 34.13 

spI: 56.83 15.00-87.00 678.311 738.011 59.07 91.91 51.425 90.490 45.83 47.80 13.59 

RL = Root length (cm). PH = Plant height (m). BD = Base diameter (mm). MD = Middle diameter (mm). II) Top diameter (mm). It Petiole 
length (cm). IL Internode length (cm), LA = Leaf area (cm), BPP = No. of branches per plant. NIP = No. of node per plant. FW = Fresh weight 
with leaves (g). FVL= Fresh weight without leaves (g),DFW = Do' Abre weight (a), DSW = Dn stick weight (s), FtP = No. of fruits per plant. 
SPF = No. of seed per Fruit, C8  = Genotypic variance, C = Pheriotypic variance, C. = Environmental variance. /r b = Heritability in broad sense. 
G.M. (5%) = Genetic advance, G. Ad (% of Mean) Genetic advance in percent of mean. CCV = Genotypic coefficient of variation, PCV = 
Phenotypic coefficient of variation, ECV = Environmental coefficient of variation. 
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4.1.3 Base diameter 

Analysis of variance showed significant differences among the species for this character. 

The highest basal diameter was found in C. l'seudo-oluonux and it was closely IbItowed 

by C. Jizsciczdc:ris. C. aesluw:s, C. (nc/ens and C. siliquosus. The lowest basal diameter 

was observed in C. triloculartc (Table 2). This trait showed similar estimates of 

phenotypic coefficient of variation with the corresponding genotypic coefficient of 

variation (Table 3). The phenotypic variance (0.979) was higher than the corresponding 

genotypic variance (0.805). The high heritability (82.22) together with low genetic 

advance (27.59) indicated that selection for this character for breeding programme would 

not be effective. The results of this experiment support the findings of Dahal (1991) who 

found higher PCV than the corresponding CCV value and moderate heritability coupled 

with low genetic advance for basal diameter. 

4.1.4 Middle diameter 

The highest middle diameter was found in C fasciculuris (5.16mm) and it was closely 

followed by C. pseudo-olizorius, C. siliquosu.c. The middle diameter of C. :riloculartc, 

C.(uidens and C. aesmuans were statistically identical (Table 2). The phenotypic 

coefficient of variation (16.69) and genotypic coefficient of variation (14.35) were close 

to each other, which indicated less environmental effect of this, character (l'ahle 3). The 

high heritability (74.00) with lower genetic advance in percentage of mean (25.41) which 

indicate selection would not be effective for breeding program. 
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4.1.5 Top diameter 

Significant difference was observed in the top diameter. The highest top diameter was 

observed in C. fascicularis, which was followed by C. aestuans (2.40mm). The top 

diameters of C. trilocularLs, Cpseudo-olieorius. C.si/iquosus were statistically similar 

(table 2). The PCV (21.18) and GCV (17.12) were close to each other indicating less 

environmental effect on this character. The high heritablity (65.35) together with low 

genetic advance (28.56) indicate less scope of selection for the trait. 

4.1.6 Petiole length 

The highest petiole length was found in C'. pseudo-otitorius (1.73 cm) and it was closely 

Ibliowed by C trw/ens (1.25cm). The petiole length of C. fascicularis. Ci irilocularis, C. 

siliquosus, C. aestuans were statistically identical (Table 2). The small differences were 

observed between PCV (25.49) & GCV (20.07). The high haritability (66.10) coupled 

with low genetic advance (34.74) indicated that selection on this trait would not be 

judICIOUS. 

4.1.7 Internode length 

Significant difference was observed among the species for this character. The highest and 

the lowest internode length were observed in C trilocularis (5.47 em) and in C. aestuans 

(1.85cm) respectively. The phenotypic variance (1.888) was higher than the genotypic 

variance (1.636). Less difference between PCV (48.14) GCV (44.82) indicating effect of 

environmental was less. The high heritibility (86.65) together with high genetic advanced 

(86.05) indicates that selection for this character would be effective. 
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4.1 .S Leaf area 

Analysis of variance showed significant differences among the species for leaf area. The 

max I mum leaf area was lound in C. si/iqiwsus (9.58 em2) and it was closely IbI lowed by 

C. pseudo-olitorius (7.47cm2) and C. fascicularis (6.08cm). The Leaf area of 

C. Irilocularis and C aestuans (4.26 cni2) were statistically similar. The lowest leaf area 

was observed in C. grit/ens (3.33 em) (Table 2). The phenotypic variance (6.40) and 

genotypic variance (5.20) were close to each other indicating negligible environment 

influence on this trait. The difference between phenolypic coetlicient of variation (43.14) 

and genotypie coefficient of variation (39.16) were also minimum (Table 3) indicating 

the genetic control of this trait. Estimated heritability (81.39) high and genetic advance 

(72.72%) also high. Higher estimates of heritability and genetic advance indicate a good 

scope of selection for improving this trait. 

4.1.9 Number of branches per plant 

Significant differences among the species were observed from the analysis of variance for 

this trait. The maximum number of branch was observed in C aesluans (24.67) and it 

was folLowed by C tnt/ens (18.0). The minimum number of branch was observed in 

Cpseudo.olitorius (3.67). which was similar to C. tn/oculans, & C jáxcicularis but 

differed from other species (Table 2). The PCV (73.96) & GCV (68.70) were close to 

each other, which indicated less environmental effect in expression of this trait (Table 3). 

The estimated heritability was higher (86.63) and genetic advance in percentage of mean 

(131.43%) was also higher (Table 3). The high heritability coupled with high genetic 
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advance indicates the selection for this character would be effective for breeding 

programme. 

4.1.10 Number of nodes per plant 

The mean value for number of nodes per plant showed signilicant differences among the 

species. The maximum node number was observed in C. pseudo -o/iWrius (60.00) and it 

was followed by C'. fascicularis (53.33). The node number of C. Siliquosus and 

C.aessuans statistically identical and minimum node number were observed in 

Ciri/ocidaris (20.33) (Table 2). The phenotypic varience (250.29) was close to genotypic 

variance (243.83) (Table 3). The environmental effect was observed less because PCV 

(42.70) & GCV (41.70) were close to each other. The heritability (97.42) & genetic 

advance (84.756) were very high which is indicating the scope of selection for the trait. 

4.1.11 Green weight with leaves 

The species differed significantly due to green weight with leaves. The green weight 

ranged from 51.33gm (C cle.ctuans) to 398.33gm (C. fascicularis) with a mean value of 

176.06gm (Table 2). The PCV (82.09) & GCV (82.05) were identical which indicates 

less environmental influences of on this character (Table 3). The high heritability (99.89) 

together with high genetic advance (168.86%) indicates selection would be effective. 

4.1.12 Green weight without leaves 

The species varied significantly for green weight without leaves. The green weight 

without leaves ranged from 39.00gm (C aessuans) to 295.00gm (C Jàscicularis) with a 
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mean value of 141.78 (Table 2). The phenotypic and genotypic variances were close to 

each other and PCV (80.41) & GCV (80.35) were also close to each other which 

indicating less environmental influences in this character. The estimated heritability 

(99.87) and genetic advance were high (165.39) (Table 3). The high heritability coupled 

xvith high genetic advance indicated that selection would be suitable for future breeding 

programme. 

4.1.13 Dry stick weight 

The species differed significantly for cIty stick weight . The highest dry stick weight was 

observed in C faxcicularix (51.48gm) and it was followed by C psc:ido.olitorius 

(49.67gm). The lowest dry stick weight was also observed in C. siliquosus (8.85gm) 

(Table 2). The PCV and GCV were similar, which is indicating less environmental effect 

on this trait (Table 3). The high heritability (99.77) together with high genetic advance 

(167.07) indicated the scope of effective selection for this character. 

4.1.14 Dry fibre weight 

Significant differences were observed among the species for this character. The lowest 

fibre yield (1.34gm) was observed in C. irilocularis highest (6.97gm) in C. fasciculars 

(Table 2). The PCV (53.48) and GCV (53.32) were close to each other indicating the 

genetic control of this trait. The heritability was higher (98.99) and genetic advance 

(109.01%) was also higher (Table 3). The high heritability together with high genetic 

advance provided opportunity for selecting high valued species for dry fibre weight. 
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4.1.15 Number of fruits per plant 

Significant differences were observed among the species from the analysis of variance for 

this trait. The maximum number of fruit was observed in C frisciculcris (258.33) and the 

minimuni was observed in C. fr/dens (38.00). The number of fruits in C'. pseudo-olitorius, 

Csiliquosus and Cl aessuans were statistically identical with mean value of 106.72 

(Table 2). Small differences were observed between I'CV (79.12) and GCV (71.38). The 

high heritability (81.39) coupled with high genetic advance (132.61) indicated the scope 

of selection for this character. 

4.1.16 Number of seeds per fruit 

The highest number of seeds per fruit was found in C. tnloczdar,s (87.00) and it was 

followed by Cl pseudo-olitorius (78.00). The lowest number of seeds was observed in 

C.fasciczdaris. The number of seeds in C. tridens and C. siliquosus were ststistically 

identical (Table 2). The PCV (47.80) and GCV (45.83) were close to each other, 

indicating less environmental effect on this trait. The higher phcnotypie variance 

(738.01), high heritability (91.91) with high genetic advance (90.49) indicated that this 

trait niight he taken into consideration while selecting a suitable species for breeding 

programme. 

4.2 Correlation coefficient 

l'hcnotypie and genotypic coefficient for dry fibre weight and yield contributing 

agronornic characters are presented in Table 4 and Table 5. 



4.2.1 Phenotypic correlation coefficient 

Positive and highly significant correlation was observed between plant height and dry 

stick weight (0.995) followed by fresh weight without leaves and dry stick weight 

(0.991); fresh weight with leaves and fresh weight without leaves (0.989*4):  plant 

height and fresh weight without leaves (0.984);. fresh weight with leaves and dry 

stick weight (0.979s): plant height and fresh weight with leaves (0.9701; number 

of node per plant with dry stick weight (0.920*1; plant height and number of node 

per plant (0.898): number of node per plant and fresh weight without leaves 

(0.895*1; base diameter and number of node per plant (0.8791; fresh weight with 

leaves and dry fibre weight (0.859*1: middle diameter and fresh weight with leaves 

(0.856*4);  number of node per plant and fresh weight with leaves (0.855): fresh 

weight without leaves and dry fibre weight (0.841*1; top diameter and number of' 

fruits per plant (0.836); middle diameter and fresh weight without leaves (0.835*1; 

number of node per plant and dry fibre weight (0.8331; middle diameter and dry 

fibre weight (0.827): dry stick weight and dry fibre weight (0.826): middle 

diameter and dt3' stick weight (0.824); plant height and middle diameter (0.804); 

plant height and dry fibre weight (0.773); middle diameter and number of node per 

plant (0.7514*);  base diameter and di3' stick weight (0.692); plant height and base 

diameter (0.662*):  middle diameter and number of fruits per plant (0.646*);  fresh 

weight with leaves and number of fruits per plant (0.640); base diameter and fresh 

weight without leaves (0.635); base diameter and dry fibre weight (0.626): 

internode length and number of seeds per fruits (0.617*);  base 
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-0.498 	03341 

0.012 

0.424 

.0.446 

0.278 

-0.332 

0.131 0.212 

-0.057 -0.089 

0.155 0.173 

-0.555' -0.575' 

0.855" 0.895" 

0.989" 

0.646' -0.3 I 8 

0.836" -0554' 

-0.352 0.152 

0.228 0.617' 

0.161 0.049 

-0.280 -0.379 

0.301 -0.276 

0.640* 0.324 

0.539' -0.226 

-0.546' 

ZVIL) 	 0.475 0.265 -0.032 0.391 -0.467 0.751" 0.856" 0.835" 

TD 	 -0.395 0.067 0.034 0.005 0.332 0570' 0.493 

PL 

LA 

BPP 

NPP 

FW 

FWL 

NMI 

SPF 

DSW 

-0.524' 

-0.355 

Table 4. Phenotypic correlation coefficients among different pairs of morphological characters of different wild ('orcizorus spp 

P11 	RD 	MD TO PL IL 	LA RPP NPP FW FWL FPP SPF DSW 	DFW 

RL 	-0.461 	-0.198 	-0.253 -0.641 0•577t  -0.155 	-0.225 0.193 -0.237 -0.338 -0.345 -0.463 0.330 

Pt! 	 0.662' 	0.304" 0.524' 0.158 -0.239 	0.208 -0.566' 0.898" 0.970" 0.984" 0.512' -0.647' 0.995" 	0.773" 

Ii!) 	 0.581' 0.261 0.500 -0.668' 	0.283 -0.020 0.879" 0.576' 0.635' 0.098 0.307 0.692" 	0.626* 

0.824" 0.827" 

0.498 0.443 

0.201 0.395 

-0.148 -0.380 

0.219 0.196 

-0.526' -0.278 

0.920" 0.833 0 ' 

0.979" 0.859" 

0.991" 0.841" 

0.533' 0.531' 

0.273 -0.508 

0.826" 

* and " Significant at 5% Level and l%level 

RL = Root length (cm). PH = Plant height (m), BD = Base diameter (mm), MAD = Middle diameter (mm). ID = Top diameter (mm), P1. = Petiote length (cm). 
IL=Inteniode length (cm), LA = Leaf area (cm), BPP = No. of branches per plant, NPP = No. of node per plant, FW = Fresh weight with leaves (g) , FWL = 
Fresh weight without leaves (g), FPP = No. of fruits per plant, SPF = No. of seed per fruit, DSW = Dry stick weight (g). DFW = Dxy fibre weight (g). 
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diameter and middle diameter (0.581k); number of fruits per plant and dry tibre 

weight (0.581 '); petiole length and root length (0.577; base diameter and fresh 

weight with leaves (0.576): top diameter and fresh weight with leaves (0.570*); fresh 

weight without leaves and number of fruits per plant (0.539; fruits per plant and dry 

stick weight (0.533); plant height and top diameter (0.524*); plant height and 

number of fruits per plant (0.512*). 

Negative correlation between base diameter and internode length (0.668*); plant 

height and number of seeds per fruits (-0.6471; top diameter and root length 

(0.641): branch per plant and fresh weight without leaves (_0.575*): plant height and 

branch per plant (0.5661; branch per plant and fresh weight with leaves (-0.5551; 

top diameter and number of seeds per fruits (_0.554*); number of fruits per plant and 

number of seed per fruits (-0.546k ); branch per plant and dry stick weight (0.526*): 

internode length and branch per plant (0.524*) were recorded. 

4.2.2 Genotypic correlation coefficicnt 

Positive and highly signiticant correlation was observed between plant height and dry 

stick weight (0.9961 and it was follotd by middle diameter and fresh weight with 

leaves (0.992*1; fresh weight without leaves and dry stick weight (0.992*1; fresh 

weight with leaves and fresh weight without leaves (0.990*1; plant height and fresh 
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weight without leaves (0.988* ;  fresh weight with leaves and dry stick weight 

(0.98 I "); plant height and fresh weight with leaves (0.974**):  middle diameter and 

fresh weight without leaves (0.968''); middle diameter and dry fibre weight 

(0.965"): top diameter and number of fruits per plant (0.952"); middle diameter and 

dry stick weight (0.950''); base diameter and number of node per plant (0.941 ''): 

number of node per plant and dry stick weight (0.933"); plant height and middle 

diameter (0.917"); number of node per plant and fresh weight without leaves 

(0.908 * + ) plant height and number of node per plant (0.907''); number ol node per 

plant and fresh weight with leaves (0.866"); fresh weight without leaves and dry 

fibre weight (0.864"); fresh weight with leaves and dry fibre weight (0.864"); 

middle diameter and number of node per plant (0.852"); number of node per plant 

and dry fibre weight (0.847'; root length and dry fibre weight (0.829"); middle 

diameter and number of fruits per plant (0.821"); base diameter and dry stick weight 

(0.754'; plant height and dry fibre weight (0.753"); plant height and base 

diameter (0.71 7''); top diameter and fresh weight with leaves (0.701"); fresh weight 

with leaves and number of fruits per plant (0.701 *; petiole length and root length 

(0.700"); base diameter and fresh weight without leaves (0.696''); base diameter 

and dry fibre weight (0.691 ''); base diameter and petiole length (0.669"): middle 

diameter and top diameter (0.660"); top diameter and dry stick weight (0.637'); 

plant height and top diameter (0.634*);  base diameter and fresh weight with leaves 

(0.634'); number of fruits per plant and dry fiber weight (0.627'); top diameter and 

Fresh weight without leaves (0.597'); internode length and 
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Table 5. Genotypic correlation coefficients among different pairs of morphological characters of different wild core/writs spp. 

I'll 	Hf) 	MD TO PL IL LA BPP NI'!' FW FWI. FPP 51)1: 1)5W DF\V 

RI. -0.472 	-0.224 	-0.307 -0.852" 0.700" -0202 -0.282 0.205 -0.248 -0.395 -0.351 -0.541 0.338 

Pu 0.717" 	0.917" 0.634' 0.186 -0.265 0.223 -0.610' 0.907" 0.974" 0.988" 0.568' -0.618' 0.996" 0.753" 

3D 0.548' 0.268 0.669' -0.803" 0.287 -0.085 0.941" 0.634' 0.696" 0.033 0.343 0.754" 0.691" 

MD 0.660' 0.222 -0.072 0.406 -0.704" 0.852" 0.992" 0.968" 0.821" -0.423 0.950" 0.965" 

0.952" -0.748" 0.637' 0.465 TO 	 -0.632' 0.089 0.020 -0.127 0.403 

1'I. 	 -0.714" -0.042 0.102 0.545' 

IL 	 0.002 	-0.647' 	-0.501 

LA 	 -0.4 70 	0.305 

BPI' 	 -0.384 

NF1' 

fly 

EViL 

0.701" 0.597' 

	

0.150 	0.259 	-0.544' 

	

.0.063 	-0.097 
	

0.22! 

0.172 	0.190 0.183 

.0.598* 	-0.621' -0.418 

0.866" 	0.908" 0.336 

0.990" 0.701" 

0.591' 

0.160 0.241 0.449 

0.596' -0.162 -0.427 

0.040 0.239 0.190 

4453 -0.575' -0362 

-0.296 0.933" 0.847" 

0.335 0.981" 0.864" 

-0.237 0.992" 0.864" 

Fr!' 	 -0.653' 	0.577* 	0.627' 

5FF 	 0.282 	-0.542' 

DSW 	 0.829" 

* and ** Significant at 5% level and I%lcvel respectively 

RL = Root length (em). PH = Plant height (m), BE) = Base diameter (mm), MAD = Middle diameter (mm), TD 'Top diameter (mm). It = Petiole length (cni). 
ILlnternode length (cm). LA = Leaf area (caY), BPP = No. of branches per plant, NP!' = No. of node per plant, FW = Fresh weight with leaves (g), FWL = 
Fresh weight without leaves (g). F!'!' = No. of fruits per plant, SPF = No. of seed per fruit. DSW = Dry stick weight (g), DFW = Dry fibre weight (g). 
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number of seed per fruits (0.5961; fresh weight without leaves and number of fruits 

per plant (0.591*):  number of fruits per plant and thy stick weight (0,577*);  plant 

height and number of fruits per plant (0.568; base diameter and middle diameter 

(0.5481: petiole length and number of fruits per plant (0.545*). 

Significant negative con-elation was observed between top diameter and root length 

(0.852**) and it was followed by base diameter and internode length (_0.803**): top 

diameter and number of seed per plant (_0.748*1; petiole length and internode length 

(0.714**): middle diameter and number of branch per plant (0.704**);  number of 

fruits per plant and number of seed per fruit (-0.6531; internode length and number 

of branch per plant (-0.6471; top diameter and petiole length (_0.632*); number of 

branch per plant and fresh weight without leaves (0.621*);  plant height and number 

of seeds per plant (0.6 18*);  plant height and number of branch per plant (-0.6101; 

number of branch per plant and fresh weight with leaves (0.598*):  petiole length and 

number of fruits per plant (0.544*);  number of seed per fruits and dry tibre weight 

(0.5421; number of fruits per plant and root length (-0.541 ). 

From the study it is revealed that the genotypic correlation coefficient obtained 

between pairs of character in all possible combination were higher than their 

corresponding phenotypic con-elation coefficient except between base diameter and 

middle, middle diameter and petiole length, leaf area and dry fibre weight, leaf area 

and green weight with leaves, leaf area and number of seed per fruits. This indicates 

fairly strong inhercni association between yield and the characters studied. 
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4.3 Path coefficient 

In order to find out a clear picture of the interrelationship between dry fibre weight 

and other morphological yield components, direct and indirect effects were worked 

out using path analysis. Dry fibre weight was considered as a resultant (dependent) 

variable and root length, plant height, base diameter, middle diameter, top diameter, 

petiole length, internode length, leaf area, number of branch per plant. number ol' 

node per plant, green weight with leaves, green weight without leaves, dry stick 

weight, number of fruits per plant, number of seed per fruit were independent 

variable. The association of characters for the fifteen causal variables with dry fibre 

weight related to phenotypic and genotypic path coefficient analysis have been 

presented in i'able 6 and Table 7. 

4.3.1 Root length 

Root length had positive direct effect on dry fibre weight at phenotypic (1.791) and 

gcnotypie (0.472) level and it had negative correlation with fibre weight. At 

phenotypic level, the indirect positive effect of root length on fibre weight through 

fresh weight with leaves (1.284), fresh weight without leaves (1.989), base diameter 

(0.335) and number of fruits per plant (0.152). Other indirect effects were negligible. 

At genotypie level, the heights had indirect positive effect on dry fibre weight through 

green weight without leaves (2.375) which was followed by through fresh weight with 

leaves (2.274), base diameter (0.639) and petiole length (0.328). 
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Table 6. Path analysis of morphological characters of different wild corcizorus spp. at phenotypic level. 

RL 	1311 BD Ml) TD PL H. LA 13P1' NPP FW FWL FPP SPF 	DSW RCith  

RI. 1.791 -0.979 0.335 .0.270 -0.799 -0.232 -0.058 0.014 0.047 -0.533 1.284 1.989 0.152 0.012 -2.866 -.043 

P1- I -0.825 2.124 -1.120 0.860 0.653 -0.063 -0.090 -0.013 -0.138 1.755 -3.211 -5.675 -0.168 -0.024 6.711 0.773" 

BD -0.354 1.406 -1.692 0.621 0.325 -0.201 .0251 -0.017 -0.004 1.718 -1.907 -3.662 -0.032 0.011 4.667 0.626 

MD -0.453 1.708 .0.983 1.069 0.592 -0.106 -0.011 0.024 -0.114 1.468 -2.834 4.815 -0.212 -0.012 5.558 0.827" 

ID .1148 1.113 -0.441 0.508 1.246 0.159 0.025 -0.021 0.001 0.649 -1.887 -2.843 -0.275 -0.021 3.359 0.443 

PL 1.033 0.335 -0.846 0.283 -0.492 -0.403 -0.184 -0.021 0.040 0.828 -0.433 -1.222 0.115 0.005 1.355 0.395 

IL -0.277 -0.507 1.130 -0.034 0.083 0.197 0.377 -0.000 0.128 -0,871 0.188 0.513 -0.075 0.023 -0.998 -.380 

LA 0.403 0.441 -0.479 0.418 0.042 -0.137 0.004 -0.063 -0.087 0.543 -0.513 -0.997 -0.052 0.001 1.477 0.196 

141'F' 0.345 -1.202 0.033 -0.499 0.006 -0.066 -0.197 0.022 0.245 -0.649 1.837 3.166 0.092 -0.014 -3.547 -.278 

NP!' -0.424 1.907 -1.487 0.803 0.413 -0.170 -0.168 -0.017 -0.081 1.954 -2.830 -5.162 -0.099 -0.010 6.205 0.833" 

FW -0.694 2.060 -0.974 0915 0.710 -0.052 -0.021 -0.009 -0.136 1.671 -3.310 -5.704 -0.210 0.012 6.603 0.895" 

FWL -0.617 2.090 -1.074 0.893 0.614 -0.085 -0.033 -0.010 -0.140 1.749 -3.274 -5.767 -0.177 -0.008 6.684 0.841 

F1'!' -0.829 1.087 -0.165 0.691 1.042 0.141 0.085 -0.010 -0.068 0.588 -2.118 -3.108 -0.328 -0.020 3.595 0.581 

SPF 0.591 -1.374 -0.519 -0.340 -0.690 -0.061 0.237 -0.003 -0.092 -0.539 -1.072 1.303 0.179 0.038 1.841 -.508 

1)5W -0761 2.113 -1.171 0.881 0.620 -0.081 -0.055 -0.013 -0.128 1.798 -3.241 -5.715 -0.175 0.010 6345 0.826 

Residual eflcct :0.3812. 

* and ** Sianificantat 5% level and 1%kvel respectively 

RI. = Root length (cm). P11 = Plant height (m), BD = Base diameter (mm), MAD = Middle diameter (mm), TD = Top diameter (mm). PL = Petiole length (cm). 
ILlnternode 'length (cm), LA = Leaf area (cm),  BPP = No. of branches per plant, NPP = No. of node per plant, 1W = Fresh weight with leaves (g). FWL = 
Fresh weight without leaves (g). FPP = No. of fruits per plant, SPF = No. of sced per fruit. DSW = Dry stick weight (g). DFW = Dry fibre weight (g). 
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Table 7. Path analysis of morphological characters of different wild corclwrus spp. at gcnotypic level. 

RL PH BD MD 'ID PL II, LA BPP NPP FW FWL FPP SN: DSW G.Cwah 

DFW 

Ri.. 0.472 0.112 0.639 -0.409 -0.066 0.328 -0.041 0.259 0.004 -1.009 2.274 2.375 -0.589 -0.011 4.387 -.048 

PH -0.223 -0.238 -2.047 1222 0.049 0.087 -0.054 -0.204 -0.014 3.667 -5.607 -6.685 0.619 0.020 10162 0.753" 

131) -0.105 -0.171 -2.856 0.730 0.020 0.314 -0.164 -0.263 -0.001 3.830 -3.650 4.709 0.035 -0.011 7.693 0.691' 

MD -0.145 -0.219 -1.565 1.333 0.051 0.104 -0.014 -0,373 -0.016 3.468 -5.711 -6.550 0.895 0.024 9.693 0.965' 

ID -0.402 -0.151 -0.765 0.880 0.077 -0.297 0.018 -0.018 -0.002 1.640 4.035 4.039 1.037 0.025 6.499 0.465 

P1. 0.330 -0.044 -1.910 0.296 -0.049 0.469 -0.145 0.038 0.002 2.218 -0.863 -1.752 -0.593 -0.005 2.458 0.449 

IL -0.095 0.063 1293 -0.096 0.006 -0.335 0.203 -0.001 -0.014 -2.039 0.362 0.656 0.240 -0.020 -1.652 -.427 

LA -0.133 -0.053 -0.819 0.541 0.001 -0.019 0.000 -0.918 -0.010 1.241 -0.990 -1.285 0.199 -0.001 2.438 0.190 

I3PP 0.096 0.145 0.198 -0.938 -0.009 0.047 -0.132 0.431 0.023 -1.563 3.442 4.202 -0.455 0.015 -5.866 -.362 

NPP -0.117 -0.216 -2.687 1.136 0.031 0.256 -0.102 -0.280 -0.008 4.070 -4.985 -6.144 0.366 0.010 9.519 0.847" 

FW -0.186 -0.232 -1.810 1.322 0.054 0.070 -0.012 -0.158 0.013 3.525 -5.757 -6.699 0.764 -0.011 10.009 0.864" 

FWL -0.165 -0.235 -1.987 1.290 0.046 0.121 -0.019 -0.174 4014 3.695 -5.699 -6.767 0.644 0.008 10121 0.864' 

FPP -0.255 -0.135 -0.094 1.094 0.074 -0.255 0.045 -0.168 -0.009 1.367 -4.035 -3.999 1.090 0.022 5.887 0.627* 

SPF 0.159 0.147 -0.979 -0.534 -0.058 0.075 0.121 -0.036 -0.010 -1.204 -1.928 1.603 -0.711 -0.033 2.877 -.542' 

DSW -0.203 -0.237 -2.153 1.266 0.049 0.113 -0.033 -0.219 -0.013 3.797 -5.647 -6.712 0.629 -0.009 10.203 0.829*0 

Residual effect : 0.4817, 

and ** Significant at 5% level and l%Ievel respectively 

RI = Root length (cm), PH = plant height (m). BD = Base diameter (mm), MAD = Middle diameter (mm), TD = Top diameter ('urn). P1. Petiole length (cm), 
lL=lnteruode length (cm), LA = Leaf area (cm). I3PP = No. of branches per plant. NPP = No. of node per plant, FW = Fresh weight with leaves(g). FWL = Fresh 
weight without leaves (g). FPP = No. of fruits per plant, SPF No. of seed per fruit. DSW = Dry stick weight (g), DFW = Dry fibre weight (g). 
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4.3.2 Plant height 

Plant height had positive direct effect on dry fibre weight at phenotypic Level (2.124) 

and negative direct effect at genotypic level (-0.238) and it had also positive 

correlation with dry fibre weight. The indirect positive effect of plant height on fibre 

weight through dry stick weight, number of node per plant, middle diameter and top 

diameter were 6.711. 1.755, 0.860 and 0.653, respectively at phenotypic level. There 

was positive indirect effect of plant height through di3' stick weight (10.162). number 

of node per plant (3.667), middle diameter (1.222) and number of fruits per plant 

(0.619) on dry fibre weight. The indirect negative effect may he nullified by positive 

indirect effect. Direct positive effect of plant height on dry fibre weight was reported 

by Islam clot, (2004). Mondal at at, (1980) and chaudhury ci at, (1981). 

4.3.3 Base diameter 

Base diameter had negative direct effect on thy fibre weight at phenotypic (- I .692) 

and genotypic (-2.856) level. But it was positive correlation with fibre weight at both 

levels. The base diameter contributed indirectly through dry stick weight (4.667). 

plant height (1.406), number of node per plant (1.718) and middle diameter (0.621) at 

phenotypic level on dry fibre weight. At genotypic level the indirect effect was 

through di3' stick weight (7.693), number of node per plant (3.83) and middle 

diameter (0.730) on 

dry fibre weight. islam ci at, (2004) and chaudhury et at, (1981) reported that the 

direct effect of base diameter was negative at geneotypic level which supported 

present findings. 



4.3.4 Middle diameter 

The direct effect of middle diameter on fibre weight was positive 1.069 and 1.333 at 

phenotypic and genotypic level, respectively. Middle diameter contributed indirectly 

through dry stick weight (5.558 and 9.693) & number of node per plant (1.468 and 

3.468) at phenotypic and genotypic level, respectively. Other indirect effects were 

negligible. Fresh weights without leaves, fresh weight with leaves, base diameter and 

root length had negative indirect effect through middle diameter on dry fibre weight at 

both levels. 

4.3.5 Top diameter 

Positive direct effect was found in top diameter on dry fibre weight at phenotypic and 

genotypic level and it had positive correlation at both levels. Top diameter had 

positive indirect contribution through dry stick weight, plant height, number of node 

per plant, middle diameter at both phenotypic and genotypic levels. 
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4.3.6 Petiole length 

Petiole length had negative direct effect (-0.403) on fibre weight at phenotypie level 

whereas at genotypic (0.469) level the effect was positive. These were also positive 

correlation with dry fibre weight at both levels. The indirect effect on dry fibre weight 

through dry stick weight (1.355). root length (1.033), number of node per plant (0.828) 

and plant height (0.335) were positive but negative indirect effect was observed through 

fresh weight without levels (-1.222), base diameter (-0.846) and top diameter (-0.492) on 

dry fibre weight. 

4.3.7 Internode length 

Positive direct effect of the trait was observed at phenotypie and genotypic levels, which 

were 0.377 and 0.204. respectively. The internode length contributed indirectly through 

base diameter (1.130), fresh weight without leaves (0.513) and fresh weight with leaves 

(0.188) on dry fibre weight at phenotypic level. Internode length contributed indirectly 

through base diameter (2.293), fresh weight without leaves (0.656) and fresh weight with 

leaves (0.362). On the other hand negative indirect effects of internode length through 

number of nodes per plant (-2.039), dry stick weight (-1.652) and petiole length (-0.335) 

at genotypic level on dry fibre weight were observed. The correlation was negative with 

fibre yield. It was suggested that during selection of wild Corchorus species the internode 

length to be minimized. Similar results were reported by Akter ef at, (2005). 
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4.3.8 Leaf area 

The direct effect of leaf area on fibre weight was negative which were -0.063 and -0.918 

at phenotypic and genotypic level, respectively but it had positive correlation with dry 

fibre weight. Dry stick weight (2.438). number of node per plant (1.241) and middle 

diameter (0.45 I) contributed indirectly through leaf area on dry fibre weight at genotypic 

level. Similar result was observed by Islam ci al., (2004). He found that the direct effect 

of lealarea on fibre weight was negative. 

4.3.9 Number of branches per plant 

Number of branches per plant had small positive direct effect both at phenotypic and 

genotypic levels which were 0.245 and 0.023, respectively whereas it had negative 

correlation with dry fibre weight. Number of branches per plant contributed indirectly 

through fresh weight without leaves (3.166), fresh weight with leaves (1.837) and root 

length (0.345) at phenotypic level and fresh weight without leaves (4.202). fresh weight 

with leaves (3.442), leaf area (0.431), base diameter (0.198) and plant height (0.145) at 

genotypic level on dry fibre weight. The negative indirect effect was observed through 

dry stick weight (-3.547), plant height (-1.202). number of node per plant (-0.649). 

middle diameter (-0.499), internode length (-0.197) at phenotypic level and dry stick 

weight (-5.866), number of node per plant (-1.563), middle diameter (-0.938), number of 

fruits per plant (-0.455) at genotypic level. 
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4.3.10 Number of nodes per plant 

The direct effect of nodes per plant on dry fibre weight was positive at both phenotypic 

and genotypic level. It had also positive correlation with dry fibre weight at both levels. 

The positive indirect effect of nodes per plant through dry stick weight (6.205), plant 

height (1.907) and middle diameter (0.803) at phenotypic level while the negative 

indirect effect was observed through fresh weight without leaves (-5.162). fresh weight 

with leaves (-2.830) and basc diameter (-1.487) on dry fibre weight. Similar results were 

reported by Dahal (1991). 

4.3.11 Fresh weight with leaves 

Fresh weight with Icaves had negative direct effect and it was -3.310 and -5.757 at 

phenotypic and genotypic level, respectively. It had positive correlation with dry fibre 

weight. Dry stick weight, plant height, number of node per plant and middle diameter had 

much indirect effects on fibre yield at both phenotypic and genotypic level. Dry stick 

weights, middle diameter, number of node per plant, number of fruits per plant had 

indirect positive effect on dry fibre weight at genotypic level. More or less similar result 

was observed by Akter et al., (2005) and Islam et at, (2004). 

4.3.12 Fresh weight without leaves 

Fresh weight without leaves had negative direct effect on dry fibre weight at both 

phenotypic and genotypic level. It had also positive correlation with dry fibre weight. Dry 

stick weight, plant height, middle diameter and number of node per plant had positive 

indirect effect whereas, fresh weight with leaves, base diameter and root length had 
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fibre weight. Dry stick weight also contributed indirectly through plant height. number of 

node per plant, middle diameter and top diameter at phenotypic and genotypic level. 

ilie phenotypic and genotypic residual effects of 0.3812 and 0.4817 respeeiivlv indicated 

that there were oilier responsible traits for contribution to dry tibre weight but not taken 

into consideration in the present study. 

Part 2. Genetic estimation of different anatomical characters of wild 
CorcIwns specics. 

4.4 Analysis of variance and genetic parameters 

the mean values, coetilcient of variation (CV). genotypic and phenotypic variance, 

genotypic and phenotypic coefficient of variation. heritability and genetic advance for 8 

anatomical characters are shown in Table 8 & 9. 

4.4.1 Bark thickness 

Significant dilThrences were observed among the species Ibr this character. The heighest 

(l.OtO) bark thickness was observed in C tridens and the lowest (0.2923) in Csthqusous. 

The bark thickness of C. fasciczdartv, C. iri/ocuk,rtc and C pseudo-n/i onus were 0.3950. 

0.3657 and 0.4243. respectively which was statistically similar 

(lLthle 8). The less environmental influence in expression of this character because 

phenotypic coefficient of variation (58.493) and genotypic coeflicient of variation 

(58.098) was identical (Table 9). high heritability (98.64) coupled with high genetic 
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TableS. Mean performance of anatomical characters of different wild ('orcizorus spp 

Treatmenis Bark 
thikncss(rnin) 

No. of 

pyrarnidITs 
No. of fibre 
bundlefiS 

Area of 
pyramid/TS 

No.olarc/ 
layer 

UFCLQnn) UFCB (urn) hR ratio 
ot'tWC 

Corchorusfascicu/arjc 0.3950b 30.00c 29.67c 6.570c 4.667h 1803.70b 16.05a I 12.38d 

C'orchorus fri/ocular/s 0.3657b 23.33e I3.33e 4.857c 2.667c 1708.57c 14.92b I 14.5)4 

('orchorus 1)seudo-of11cr/us 0.4243h 32.00b 27.33d 12.24ab 5.667b 1998.03a 15.00a 133.20h 

Corchor,,s tridens 1.01 Oa 42.67a 39.33a 14.1 8a 8.00a I 793.92c I 4.50h 123.7 Ic 

Corc/jorus siliqusous 0.2923c 26.33d 30.00c 4.237c 4.0001)c 1.808.23b 12.981)c 139.30a 

Corchorus aestutms 0.3070c 23.67e 32.33h I0.55b 3.667bc 1768.54c 13.78b 128.34c 

Mean 0.466 29.667 28.667 8.773 4.611 1813.49 14.53 125.24 

CV% 7.25 2.68 1.91 14.07 16.64 3.35 9.31 9.31 

F-Test *4 ** *4 *4 ** *4 ** *4 

and 	Significant at 5% level and 1%level respectively 

1'S = Transverse section. UFCL = Ultimate fibre cell length. UFCLB = Ultimate fibre cell breadth. 



advance (118.839) was observed for this character indicating a good scope of selection 

(r this trait. 

4.4.1 Number of Pyramids per TS 

The mean value of number of Pyramids per TS showed significant differences among the 

species. The heighest number was observed in C tridens (42.67) and lowest (23.33) in 

C.trilocularis (Table 8). The PCV (24.487) and GCV (24.340) were similar, which 

indicates less environmental influence in expression of this character (Table 9). The trait 

showed high heritability (98.80) and moderate genetic advance (49.839). The high 

herilatility together with moderate genetic abvancc indicated that this trait might be taken 

into consideration while selection a suitable species 

4.4.2 Number of fibre bundles per TS 

The variance due to number of fibre bundles per 'I'S showed that the 5CCICS (littered 

significantly. The maximum fibre bundle was Ibund in C. Irk/ens (39.33). which was 

followed by C. twsftwns (32.33) and minimum in C. trilocularis (13.33). The number of 

fibre bundles per TS in C. jásckulautv (29.67) and C. siliqusous (30.00) were statistically 

identical (Table 8). The PCV (29.92) and CCV (29.86) were same which indicated 

negligible environmental influence on this trait. The estimated heritability was very 

high (99.592) and genetic advance (61.386) also high. High heritability and genetic 

advance indicated a good scope of selection of traits for future breeding programme 
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Table 9. Estiniation of statistical and genetic j)arameters of anatomical characters of different wild corc/wrus spp. 

Parameters Mean Range P h2  b G.Ad (5%) GAd (%of GCV PCV ECV 
Mean) 

Bark thikness 0.466 0.29-1.01 0.073 0.74 0.001 98.64 0.553 118.839 58.098 58.493 6.786 

No.oI 29.667 23.33-42.67 52.144 52.777 0.633 98.800 14.785 49.839 24.340 24.487 2.681 

pyramid/i'S 

No.offibre 28.667 13.33-39.33 73.277 73.577 0.300 99.592 17.597 61.386 29.860 29.921 1.910 

bundlerrs 

Area of 8.773 4.23-14.18 16.540 18.064 1.524 91.563 8.016 91.375 46.357 48.446 14.071 

pyramid/is 

No. ofarclayer 4.611 2.66-8.00 3.111 3.7 0.589 84.081 3.331 72.251 38.252 41.716 16.644 

IJFCL(rn) 622.398 492.7-803.0 21452.263 21886.983 434.720 98.013 298.696 47.991 23.532 23.769 3.349 

UFCB(jtm) 11.084 7.55-13.37 5.811 6.876 1.065 84.511 4.565 41.997 21.748 23.657 9.310 

Length breadth 60.319 35.74-106.5 634.036 665.569 3 1.533 95.262 50.626 83.930 41.744 42.773 9.309 

ratio ofUFC 

On fibre 374 1.73.6.96 3.958 3.998 0.040 98.99 4.076 109.010 53.32 55.48 5.35 

weight(m)iplant 

TS - Transverse section. UFCL = Ultimate fibre cell length. LIFCLI3 - Ultimate fibre cell breadth. 

= Geitotypic variance, a? r Phenocvpic variance. a 	Environmental variance, i? b ' I leritability in broad sense. G.M. (5%) 
Genetic advance. G. Ad (% of Mean) = Genetic advance in percent of mean. CCV = Genotypic coefficient olvariacion. PCV = Phenonpic 
coefficient of ariacion. ECV = Environmental coefficient of variation. 
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4.4.3 Area of Pyramid per l's 

Analysis of variance showed significant differences among the species for this trait. The 

maximum area of pyramid was found in C. irk/ens (14.18), which was ffihlowed by 

( 1/).vezulo-o/Uoriu.s (12.24) and the nhininium in C. 	(4.237). C ir//ocu/ciris 

(4.587) and C. /k:.vcicu/itrti (6.570). The PCV (48. 446) and GCV (46.357) were close to 

each other indicating less environmental effect on this trait (Table 9). I ugh heritability 

(91.563) and high genetic abvance (91.375) estimated for this character indicated the 

scope of effective selection for this trait. 

4.4.4 Number of Are per layer 

The variance due to number of are per layer showed that the species differed 

significantly. The maximum are per layer was found in C. irk/ens (8.00) and minimum in 

C Iri/ocularis (2.667). Estimated PCV (41.716) and CCV (38.252) were close to each 

oilier. l'his indicates that environmental influence was negligible for tins trait (Table 9). 

The estimaled heritability was high (84.081) and genetic advance in percentage of mean 

(72.254) also high. The high heritability and high genetic gain indicating selection would 

be suitable of this trait for future breeding programme. 

4.4.5 Ultimate fibre cell length 

The ultimate fibre cell length differed significantly among the species. The heights cell 

length was found in C pseudo-ohiorius (1998.03) and which C. si/iqusous (1808.23) and 

Cfascicu/aris (1803.70) followed. The cell length of C. iri/ocularLv (1708.57), C. Jr/dens 

(1793.92) and C aesmuans (1768.54) were statistically identical (Table 8). The PCV 
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(23.769) and GCV (23.532) was same indicating the environmental influence was less. 

The high heritability (98.013) together with moderate genetic advance (47.991). 

indicating selection would he effective. 

4.4.6 Ultimate hl)rc cell breadth 

Significant differences were observed among the species. The heights cell breadth was 

Pound in Cl /èisciu/arts (16.05) which was followed by C pseudo-oIl onus (15.00), 

Ciui/ocularLv (14.92). C. iridenx (14.50). Cl aestuwis (13.78) and lowest in Csiliquxous 

(12.98). The difference between PCV (23.657) and GCV (21.748) was little, which 

indicates less environmental influence in expression of this character ('Fable 9). The trait 

showed high heritability (84.511) together with moderate genetic advance (41 .997). I ugh 

heritability with moderate genetic advance indicated that this trait might be taken into 

consideration while selecting a suitable line for breeding programme. 

4.4.7 LfB ratio 

The mean estimates of length breadth ratio varied significantly among the species. The 

ratio ranged from 112.38  (C fascicuiwis) to 139.30 (C..iliqusoztc) with a mean value of 

125.24 (Table 8). The estimated PCV (42.773) and GCV (41.744) close to each other 

indicating that the environmental control was negligible for this character (Table 9). I ligh 

heritability (95.262) together with high genetic advance (83.93%) indicating selection 

would he suitable uI trait lbr future I ybridizatRm programme. 
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4.5 Correlation Coefficient 

Phenotypie and genotypie correlation for dry fibre weight and yield contributing 

anatoni ical characters are presented in Table 10. 

4.5.1 Plienotypic correlation coefficient 

Highly signireant and positive correlation was observed between number of arc per layer 

and number of pyramid per TS (0.926") and it was followed by bark thickness and 

number of pyramid per TS (0.924**):  bark thickness and number of arc per layer 

(0.885* ;  area of pyramid per 1S and dry fibre weight (0.858* :  number of pyramid 

per IS and dry fiber weight (0.798"); number of arc per layer and dry fibre weight 

(0.792"); ultimate fibre cell length and length breadth ratio (0.784* * ); number of fiber 

bundle per 1'S and number of are per layer (0.752**);  bark thickness and thy fibre weight 

(0.723**);  number of pyramid per IS and area of pyramid per TS (0.700**);  number of' 

are per layer and area of pyramid per TS (0.687"); bark thickness and area of pyramid 

per TS (0.674**);  number of fibre bundle per TS and number of pyramid per j5 

(0.664* ;  ultimate fibre cell length and dry fibre weight (0.638): number of fibre 

bundle per IS and area of pyramid per [5 (0.617*); bark thickness and number of fibre 

bundle per TS (0.558*); number of fibre bundle per TS and dry fibre weight (0.523*). 

Significant negative correlation was observed between ultimate fibre cell breadth and 

length breadth ratio (_0.663**). 
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Table 10. Correlation coefficient among different pairs of anatomical characters of different wild C'orc/,orus spp. 

Parameters No. of fibre No. of arc! No. of Area of Ultimate Ultimate fibre Length breadth Dry fibre 
bundleilS layer pyramid/IS pyramidfFS fibre Cell Cell breadth ratio weight 

Ienth 
Barkihickness P 0.558* 0.8854* 0.924 0.6744* -0.299 0.342 -0.312 0.723 

G 0.561 0.951 0.931 0.6954* -0.309 0.355 -0.330 0.81 

No.offibrc P 0.752 0.664 0.6I7 0.085 -0.177 0.080 0.523k 

bundle/TS C 0.813 0.667*4 0.636* 0.081 -0.202 0.080 0.728 

No. of arcilaycr P 0.926 0.6874* -0.062 0.134 -0.021 0.792 

C 0.989*4 0.742 -0.093 0.075 -0.084 0.852 

No.ofpyramidrlS p 0.700 -0.039 0.087 0.019 0.798 

U 0.724 -0.041 0.087 -0.023 0.867 

Area of pyramiWTS p 0.248 -0.082 0.285 0.858 

U 0.239 -0.146 0.292 0.928 

Ultimate fibre Cell P -0.357 0•734** 0.638k 

length C -0.392 0.808 0.664 

Ultimate fibre Cell P -0.663 0.012 

breadth U 0.$27*4 0.003 

Length breadth ratio p 0.344 

C 0.354 

* and 	Significant at 5% level and I%level respective!) 
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4.5.2 Cenotypic correlation coefficient 

l'osiive and highly significant correlation was observed between number of arc per layer 

and number of pyramid per TS (0.989) and it was followed by bark thickness and 

number of arc per layer (0.951"): bark thickness and minTher of pyramid per lS 

(0.931 **); area of pyramid per •lS and dry fibre weight (0.928"); number of pyramid 

per IS and dry fibre weight (0.867"); number of arc per layer and dry fibre weight 

(0.852**):  number of fibre bundle per 1S and number of arc per layer (83**);  bark 

thickness and dry fibre weight (0.81 I **); ultimate fibre cell length and length breadth 

ratio (0.808"); number of arc per layer and area of pyramid per TS (0.742"); number of 

fibre bundle per TS and dry fibre weight (0.728"); number of pyramid per IS and area 

of pyramid per TS (0.724"); bark thickness and area of pyramid per TS (0.695: 

number of fibre bundle per IS and number of pyramid per TS (0.667* * ): til Ii mate fibre 

cell length and dry fibre weight (0.664**); number of fibre bundle per IS and area of 

pyramid per IS (0.636*);  bark thickness and number of fibre bundle per TS (0.561*). 

Negative significant correlation was observed between ultimate fibre cell breadth and 

length breadth ratio (0.827"). 

4.6 Pat!) coefficient 

In order to find out a clear picture of the interrelationship between fibre weight and other 

anatomical yield components, direct and indirect effects were worked out using path 

analysis. Dry fibre weight was considered as a dependent variable and bark thickness. 

number of Ii bre bundle per TS, number  of are per layer. n tin iber of pyramid per TS, area 
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of pyramid per TS. ultimate fibre cell length, ultimate fibre cell breadth. L/B ratio were 

independent variables. 

11w estimate of direct and indirect eileeN at both phenotypic and genotypic level has 

been presented in Table I I and 12. 

4.6.1 Bark thickness 

The direct effect of bark thickness on dry fibre weight was high and positive at both 

phenotypic (7.0439) and genotypic (2.2403) level. It had also strong positive correlation 

with dry fibre weight. The indirect positive effect of bark thickness on dry fibre weight 

through number of fibre bundle per TS (0.1488) and number of are per layer (1.8962) at 

both levels. Negative indirect elThct was observed in number of pyramid per TS (4.0932), 

area of pyramid per 1S (-1.0967). ultimate fibre cell length (46340). ultimate fibre cell 

breadth (-o.3056). LfB ratio (-0.2004) at phenotypic level. The negative indirect effect via 

number of pyramid per TS (-2.6094), ultimate libre cells length (-0.5524). area of 

pyramid per IS (-0.1959) and number of fibre bundle per IS was observed at genotypic 

level. The positive direct effects of bark thickness were reported by shao ci at. 1993. 

4.6.2 Number of fibre bundle per TS 

Number of fibre bundle per TS had positive direct effect (0.2667) on dry fibre weight at 

phenotypic level but it had negative direct effect (-0. I 943) on dry fibre weight at 

gcnotypie level. The positive indirect effect through bark thickness (3.9305). ultimate 

fibre cell length (0.1802), ultimate fibre cell breath (0.1581) and negative indirect effect 

through number of pyramid per TS (-2.9414). area of pyramid per TS (- 1.0039). number 
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Table 11. Path analysis of anatomical characters of (liffercnt wild corchorus spp. at pbenotvpie level. 

Par. I3T NFB/TS NAL NP/TS APiTS UFCL UFCB IJB,R P. C. with 
DFW_____ 

l3T 7.0439 0.1488 -0J395 -4.0932 -1.0967 -0.6340 -0.3056 -0.2004 0.723 

NFBITS 3.9305 0.2667 -0.1186 -2.9414 -1.0039 0.1802 0.1581 0.0514 0.523* 

NAL 6.2338 0.2005 -0.1577 -4.1021 -1.1178 -0.1314 -0.1197 -0.0134 0.792** 

NPTI'S 6.5085 0.1771 -0.1460 -4.4299 -1.1390 -0.0827 -0.0777 -0.0122 0.798** 

AP/TS 4.7476 0.1645 -0.1083 -3.1009 -1.6271 0.5259 0.0732 0.1831 0.858** 

UFCL -2.1061 0.0226 0.0097 0.1727 -0.4035 2.1206 0.3190 0.5038 0.638* 

LJFCB 2.4090 -0.0472 -0.02 11 -0.3854 0.1334 -0.7570 -0.8935 .0.4260 0.0 [2 

L/B,R -2.1977 0.0213 0.0033 0.0841 -0.4637 1.6625 0.5924 0.6425 0.344 

Residual eflbe(= 0.8618. 

and 	Significant at 5% level and l%Ievel respectively 

RI = Bark thickness. NFBITS = No. of fibre hundlesTS NAL = No. of arc per layer , NPITS r  No. of pvramidflS. Al' = Area of 
pramidrfS, UFCL = Ultimate fibre cell length . LJFCR r  Ultimate fibre cell breadth . IJB.R Length/Breadth, Ratio. DFW = Dry fibre 
weight (g). 



Table 12. Path analysis of anatomical characters of different wild core/torus spp. at genotypic level. 

Par. UT NFI3/TS NAL NPiTS AP/TS UFCL UFCI3 1/8,11 11. C. with 
DFW 

lIT 2.2403 -01090 1.8962 -2.6094 -0.1959 -0.5524 0.0523 0.0898' 0.811 

NFB/TS 1.2568 -0.1943 1.6211 -1.8695 -0.1793 0.1448 -0.0297 -0.0217 0.728" 

NAL 2.1306 -0.1580 1.9939 -2.7720 -0.2092 -01662 0.0110 0.0228 0.852" 

NPITS 2.0858 -0.1296 1.9720 -2.8028 -0.2041 .00733 0.0128 0.0062 0.867" 

APR'S 1.5571 -0.1236 1.4795 -2.0293 -0.2819 0.4272 -0.0215 -0.0795 0.928** 

UFC!. -0.6923 -0.0157 -0.1843 0.1149 -0.0673 1.7877 -0.0578 -0.2200 0.664" 

UFCB 0.7965 0.0391 0.1494 -0.2438 0.0411 -0.7007 0.1475 -0.2253 0.003 

1/11,1Z -0.7393 -0.0155 -0.1675 0.0644 -0.0823 1.1445 0.1220 -0.2722 0.354 

Residual cilect 0.8817. 

and 	Significant at 5% level and l%level respectively 

BF = Bark thickness. NFB/TS - No. of fibre bundlesTf$. NAL = No. of are per laser, NPiTS No. of pvrainidtTS. APIFS = Area of 
pyramidlrs. UFCL. Ultimate fibre cell kngth - UFCI3 = Ultimate fibre cell breadth . L/13.R = LengthiBreadth. Rano, DFW = Dry fibre 
weigh 1(g). 
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of arc per layer (-0.1186) at phenotypic level. At genotypic level positive indirect effect 

was observed through bark thickness (1.2568). number of' are per layer (1.621!) and 

negative e lice I was observed nu m her 01 pynun Id per IS ( - I .80095). a rca of pyra I m(I per 

IS (-0.1793). 

4.6.3 Number of are per layer 

Number of' arc per layer had negative direct effect at phenotypic level (-0.1577) and 

positive at genotypic level (1.9939) whereas it had positive correlation with dry fibre 

weight at both levels. At phenotypic level, the highest positive indirect effect through 

bark thickness (6.2338), number of fibre bundle per TS (0.2005) and negative effect 

through number of pyramid per TS (4.1021), area of pyramid per i_S (-1. 1178), number 

of are per layer (-0.1577), ultimate fibre cell length (-0.1314), ultimate fibre cell breadth 

(-0.1197). The negative indirect effect through number of pyramid per IS (-2.7720). area 

ol pyrLinhid per 15 (-0.2092). ultimate fibre cell length (-0.1062). number of fibre bundle 

per TS (-0.1580) may be balanced by positive indirect effect through bark thickness 

(2.1306). L/B, ratio (0.0228) and ultimate fibre cell breadth (0.0110) at genotypic level. 

4.6.4 Number of pyramid per TS 

Ilie direct effect of number of pyramid per IS on dry fibre weight was negative both 

phenotypic (-4.4299) and genotypic (-2.8028) level respectively. Number of pyramid per 

I'S contributes indirectly through bark thickness (6.5085) and number of fibre bundle per 

iS (0.1771) at phenotypic level. At genotypic level it contributed indirectly through bark 

thickness (2.0858) and number of arc per layer (I .9720). 



4.6.5 Area of pyramid per TS 

Area of pyramid had negative direct effect on dry fibre weight both phenotvpie (1.6271) 

and genotypic (42819) level whereas it was positive correlation both phenotypic and 

genotypic level. At phcnotypic level positive indirect ciThet was observed through bark 

thickness (4.7476), ultimate fibre cell length (0.5259). L/13 ratio (0.1831), number of fibre 

bundle per TS (0.1645) and negative indirect effect was observed through number of' 

pyramid per 15 (-3.1009), number of are per layer (-0.1083). At genotypic level, the 

high negative indirect effect via number of pyramid per 'l'S (-2.0293) and number of fibre 

bundle per 'I'S (41236) may he balanced by positive indirect effect via bark thickness 

(1.5571). number of are per layer (1.4795) and ultimate fibre cell length (0.4272). 

4.6.6 Ultimate fibre cell length 

Ultimate fibre cell length had high positive direct effect on dry fibre weight at phenotypic 

(2.1206) and genotypic (1.7877) level and it was also positive correlation with dry fibre 

weight at both levels..he negative indirect effect via bark thickness (2. 1001  ) and area of 

pyramid per '1'S (44035) may be nullified positive indirect eflëct via 1111 ratio (0.5038), 

ultimate fibre cell length (0.3 190) and number of pyramid per IS (0.1727) at phenotypic 

level. At genotypic level, negative indirect effect was observed through bark thickness 

(0.6923). 113 ratio (-0.2200), number of are per layer (-0.1843) and positive effect via 

number of pyramid per TS (0.1 149). Other indirect effect was negligible at both levels. 

4.6.7 Ultimate fibre cell breadth 	 . 	
t; -' 

The direct effect of ultimate fibre cell breadth on dry fibre weight was neLi i 
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phenotypic level (-0.8935) and positive at genotypic (0.1475) level. The positive indirect 

effect via bark thickness (2.4090), area olpyramid per 'IS (0.1334) and negative indirect 

effect via ultimate fibre cell length (-07570). (ill ratio (-0.4260), number of layer per 'IS 

(-0.3854) were observed at phenotypic level. At genotypic level, negative indirect effect 

through ultimate libre cell length (-0.7007), number of pyramid per 'IS (-0.2438). 1113 

ratio (-0.2253) may be balanced positive indirect effect through bark thickness (0.7965), 

number of arc per layer (0.1494) on dry fibre weight. Other indirect effect negligible on 

dry fibre weight. 

4.6.8 L/B Ratio 

L/B ratio had direct positive effect on thy fibre weight at phenotypic (06425) level but at 

genotypic level (-0.2722) it was negative. The indirect negative effect via bark thickness 

(-2.1977), area of pyramid per TS (-0.4637) may be nullified by positive indirect effect 

via ultimate fibre cell length (1.6625) arid ultimate fibre cell breadth (0.5924) on dry fibre 

weight at phenotypic level. Negative indirect effect through bark thickness (-0.7393) and 

number of arc per layer (-0.1675) may be balanced by positive indirect effect via ultimate 

fibre cell length (1.4445) and ultimate fibre cell breath (0.1220) on dry fibre weight at 

genotypic level. 

phenotypic residual effect was (0.8618) and genotypic residual effect was (0.8817) which 

indicated that there were other responsible traits for contribution to dry fibre weight but 

not taken into consideration in the present study. 
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Chapter 5 
Summary 



SUMMARY 

The present experinent was under taken to study the "genetic variability Ibr 

morphological and anatomical traits viz. Root length, plant height, base diameter, 

middle diameter, top diameter, petiole length. internode length, teal area, no.of 

branches per plant, no. of node per plant. fresh weight with leaves, fresh weight 

without leaves, no. of fruits per plant, no. of seed per fruits, dry flbre weight and dry 

stick weight in 6 Corc/wrztv species. 

All the species varied significantly for all the characters studied. Maximum and 

minimum root length was exhibited in C (rh/ens (20.38cm) and ('. ae.vluans 

(8.93cm). The highest plant height was obtained in C. pseudo-uliiori,tv (1.31 m) and 

lowest in C Siliquosus (0.57 rn). The Base diameter ranged from 4.64mm (C 

trikicularis) to 7.41mm (C.pseudo-oliiorius). The highest middle diameter was 

obtained in C. fascicularis (5.16mm) and lowest in C. OcSflUZnV (3.41 mm). The 

maximum and minimum top diameter was obtained in C . /àscicularLs (2.97mm) and 

(. 	/nc/ens (I .74mm), respectively. the petiole length ranged from 0.82cm 

(C.aeseuan.y) to 1.73cm (C pseuc/o-o1iiorizts). The highest internode length was 

obtained in C', frilocularis (5.47cm) and lowest in C Irk/ens (1.77cm). The maximum 

and minimum leaf area was obtained in C. siliquosus (9.58cm2) and in CLtric/ens 

(3.33c1112). The highest number of branches per plant was obtained in C acv/uwtv 

(24.67) and lowest in C pseuclo-of/wrius (3.67). The ranged of' number of node per 

plant was 20.33 to 60.00 (C wilocularis and C pseu(lo-olilorius). The highest green 

weight with leaves was obtained in C fascicularis (398.33gm) and lowest in C 

acs/uanx (51.33gm). The niaxinlum and minimum green weight without leaves was 
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obtained in C./2isciezilarjs (295.00gm) and C siliquosus (46.67gm). The highest dry 

fibre weight was obtained in C. j2;scicu/aris (6.97gm) and lowest in C.'. irilocularis 

(1.34gm). The i'ange of dry stick weight 8.85gm to 51.48gm (Cj. siliquu.vns and C. 

/ascwu/aris). The maximum and minimum number of fruits per plant was obtained in 

C fttcciculurtv (258.33) and C iridcnv (38.00). The highest number of seed per Ihiits 

was obtained in C. trilocularis (87.00) and lowest in C. acsiucnts (38.33). The 

maximum bark thickness was obtained in C. widens (1.010 mm) and minimum in C. 

siliquosus (0.2923). The highest number of pyramids per TS was obtained in C. 

wit/ens (42.67) and lowest in C. trilocu/aris (23.33). The number of fibre bundle per 

TS ranged from 13.33 to 39.33 (C trilocularis and C. iridenv). The highest area of 

pyamid per TS was obtained in (7. jr/dens (14.18) and lowest in C. siliquosus (4.237). 

The maximum and minimum number or arc per layer was obtained in C. widens 

(8.00) and C. irilocutaris (2.667). The ranged of ultimate fibre cell Length 

I 708.57(im) and 1998.03 (j.tm) obtained in C Irilocu/aris and C. pseudo-olllorius. 

the highest ultimate fibre cell breadth was obtained in C. f.'scicuIarjs (I 6.05tun) and 

lowest in C. siliquosw,' (I 2.98tni). The maximum and minimum 1./I3 ratio of tJFC 

was obtained in C siliquosus (139.30) and C'. fascicidaris (112.38). In respect of 

morphological character C. Jèiscicu/aris had the highest dry fibre weight (6.97gm) 

with highest plant height, middle diameter, top diameter, green weight with leaves, 

green weight witlmut leaves and dry stick weight. The second highest dry fibre weight 

was obtained from C pseudo-olizorius with the highest basal diameter, petiole length 

and number of node per plant. In the anatomical study CL irk/ens showed better 

performance for bark thickness, number of pyramids per TS, number of fibre bundles 

per TS. area of pyramids per IS and number of are pre layer. So, C fk:scicu/aris and 

(rn/en'; might be considered prospeenve parents in funire breeding programme. 
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I3oth higher estimates of phenotypic and genotypic variances were observed in 

number of fruits per plant, green weight with leaves, green weight without leaves, 

number of seeds per fruit, dry stick weight. number of node per plant, ultimate fibre 

cell length. Lit) ratio, number of fibre bundle per 'US, number of' pyramid per IS. 

Characters like plant height, internode length. leaf area, number of branch. green 

weight with leaves, green weight without leaves, dry fibre weight. dry stick weight. 

number of fruits per plant, number of seeds per fruit, bark thickness, area ()['pyramid 

per US and dry fibre weight showed higher genotypic coefficient of variation value. 

Least ditièrenccs hctwecn genotypic and phenotypic coefficient of variation were 

observed in plant height, green weight with leaves, green weight without leaves, dry 

fibre weight, thy stick weight, bark thickness, number of pyramid per TS, number of 

fibre bundles per 'lS. dry fibre weight indicated that there were less environmental 

influences tbr the expression of those traits. 1-ugh heritability estimating were 

observed in all the characters studied. High heritability with high genetic advance in 

percentage of mean were also observed in all of the characters except base diameter. 

middle diameter, and top diameter and petiole length. 

Correlation study revealed that the genotypic correlation coefficient were higher than 

phenotypic correlation coefficient. Dry fibre weight had significant and positive 

correlation with plant height. base diameter middle diameter, number of' node per 

plant, green weight with leaves, green weight without leaves, dry stick weight. bark 

thickness, number of pyramid per IS, number of fibre bundle per IS. area of pyramid 

per IS. number of arc per layer and ultimate fibre cell length at both levels. So, 

selection on the basis of these characters should get prthrcnces fbr Further breeding 

programme. 
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The results of path coefficient analysis in morphological trait showed LIiZIt dry stick 

weight had the highest (6.745) positive direct effect on dry fibre weight at both levels. 

The second highest positive direct effect was observed in plant height at phenotypie 

level and node per plant at genotypie level. The green weight with leaves, green 

weight without leaves and base diameter had negative direct effect on fibre weight at 

both levels. In anatomical traits bark thickness had the positives direct eflëct on fibre 

weight at phenotypic Level which was fbllowed by ultimate fibre cell length. number 

of fibre bundle per TS, while at genotypic level bark thickness also contributed the 

maximum direct positives effect on dry fibre weight which was followed by number 

of are per layer and ultimate fibre cell length. Rest of the characters had contributed 

indirectly via other characters on dry fibre weight. 
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Chapter 6 

Conclusion 



CONCLUSION 

Results of the present investigation indicated significant variation among the species 

for all the characters studied. The difference between the corresponding phenotypie 

and genotypic coefficient of variation was narrow fix all the characters studied. The 

high heritability coupled with high genetic advance was observed for all the 

characters except base diameter, middle diameter and top diameter. The high 

heritability and moderate genetic advance was observed in number of pyramids per 

US, ultimate fibre cell length and ultimate fibre cell breadth. These characters might 

be under genetic control and selection would be effective for future improvement. 

Correlation studies showed positive and significant between fibre yield and its most 

components. The genotypic correlation coefficient was higher than their 

corresponding phenotypic correlation coefficient for most of the character pairs 

indicating less the environmental influence. 

Path analysis showed highest positive direct effect of thy stick weight on dry fibre 

weight. 

On the whole, the investigation revealed that no single morphological characters had 

major contribution to the fibre yield. 



Chapter 7 

Recommendation 



RECOMMENDATION 

I. Selection would be effective based on root length, plant height, internode 

length, leaf area, number of nodes per plant, green weight with leaves, green 

weight without leaves, bark thickness, number of fibres bundle per 1S, area of 

pyramid per IS, number of arc per layer, length breadth ratio of ultimate tibre 

cell length. 

Considering yield and other yield contributing characters, the species 

C.fascicu/aris. C. pseudo-olisorius and C. iridens showed better performance 

and can be included in the future hybridization programme. 

Attention should be given on the anatomical characters of the stem for 

identification of high yielding species. 
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Appendix I Monthly summarized maximum temperature and minimum 
temperature and monthly rainfall during the cropping season at 
Bangladesh Jute Research Institute, Dhaka. 

Month Monthly 	rainfali 

(mm) 

Mean 	daily 

temperature 	(c 

max) 

Mean 	daily 

temperature 	(C 

mm) 

April 2004 167 34.5 25.2 

May2004 162 31.1 27.8 

June 2004 460 32.1 25.8 

July2004 298 31.5 25.6 

August 2004 167 31.7 27.0 

Source: Physiology department. BJRI. Dhaka. 



/p1)cI1dix-1I Area, production and yield ofjute in I3angladesh 

Year Area in '000' ha. Production in '000' tons 1 	Yield kg/ha 
1947-48 833.14 1221.41 1466.03 
1948-49 759.44 978.02 1287.82 
1949-50 631.65 594.91  941.83 

1584.83 1950-51 69140 1072.32 
1951-52 ______ 719.86 1130.09 1569.87 
1952-53 771.68 1217.86 1578.19 
1953-54 390.88 644.34 1648.43 
1954-55 503.11 832.23 1654.37 
1955-56 1 	661.47 998.22 1509.09 
1956-57 497.88 984.24 1976.86 
1957-58 632.18 1017.58 1609.64 
1958-59 618.52 1071.15 1731.80 
1959-60 556.52 957.32 1720.19 
1960-61 614.25 1004.06 1634.61 
1961-62 833.88 I 1243.90 1491.70 
1962-63 697.31 

_ 
1124.55 1612.70 

1963-64 687.99 1048.69 1524.28 
1964465 671.80 951.09 11415.73 
1965-66 889.50 1194.70 1343.11 
1966-67 876.30 1142.40 1303.66 
1967-68 946.07 1190.60 1258.47 

1968-69 878.18 1027.14  1169.62 
1969-70 997.46 1280.02 1283.28 
1970-71 890.38 1190.60 1337.18 
1971-72 678.09 748.49 1103.82 
1972-73 896.28 1162.73 1297.28 
1973-74 888.87 1071.00 1204.90 
1974-75 573.26 1620.42 1082.27 
1975-76 516.93 70187 1359.70 
1976-77 648.90 857.86 1322.02 
1977-78  730.47 956.58 1309.54 
1978-79 830.03 1150.08 3385059 
1979-80 758.40 1064.40 1 	1403.48 
1980-81 634.91 882.33 1389.56 
1981-82 571.43 829.31 1451,31 
1982-83 668.15 1020.84 1527.86 
1983-84 68839 1025.84 1490.20 
1984-85 676.24 912.31 1349.09 
1985-86 924.32 1356.78 1467.87 
1986-87 664.10 983.00 1480.00 
1987-88 504.00 	J 780.80 1549.00 
1988-89 514.00 799.00 	 1 1554.00 
1989-90 541.90 835.00  1541.00 
1990-91 	1 591.70 914.60 1546.00 
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1991-92 586.80 945.10 1611.00 
1992-93 500.20 885.60 ______ 1771.00 
1993-94 521.30 782.30 - 	1500.00 
1994-95 	- 567.80 929.50 1640.00 
1995-96 500.00 738.00 1480.00 
1996-97 507.29 883.00 1740.62 
1997-98 577.73 1057.00 1829.57 
1998-99 478.13 812.00 1698.28 

1999-2000 408.09 711.00 1742.26 
2000-01 448.17 821.00 1831.89 
2001-02 456.68 854.00 1880.09 
2002-03 438.40  854.00  1947.99 
2003-04 443.20 460.00 	- 1940.43 

Source: BBS and DAE, 2005 
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