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ABSTRACT

Combining ability and heterosis analysis was carried out with 9 parents including 6 lines and 3 testers, in  line x tester design

in Corchorus olitorius L. under normal and drought condition. The significance of GCA variance was found in days to 50%

flowering, stomatal breadth at 45 and 75 days, plant height and fineness under normal and drought, stomatal breadth at 30

days, node number, base and top diameter in normal and green weight, dry stick weight and fibre weight in drought. The

significant SCA variance was observed in all the traits in both the conditions except for base diameter in normal and days to

50% flowering in drought.Under drought, OIJ 177 was found good combiner for node number, mid diameter, green and fibre

weight, while, JRO 632 was superior for node number and length, mid and top diameter, green weight, dry stick and fibre

weight. JRO524 X OIJ177, JRO632 X OEX29, OIN970 X OIJ177, JRO8432 X OIJ177, JRO3690 X OIN791 and JRO8432 X

OEX29 were found having significant desirable SCA effect in drought for a number of yield attributing traits may give rise to

useful transgressive segregations in advance generations.
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Jute, adorably called as “Golden Fibre”, is extracted

from the bark of plant. C. olitorius, one of the cultivated

species of jute, belongs to Malvaceae family,

contributing 2n=24 number of chromosomes. The

olitorius species, commonly known as tossa jute is

believed to be originated in Africa. Jute is  completely

biodegradable and recyclable. In India, West Bengal is

leading state in raw production of jute and it is followed

by Bihar, Assam, Odisha, Uttar Pradesh, Meghalaya

and Tripura. Tossa jute covers 90% of the area for the

production while white jute covers only 10% area of

the total jute in India.The government expert committee

has proposed raw jute supply for 2022-23 to be 18 per

cent which is higher than in 2021-22 to 95 lakh bales.

The jute leaves are very nutritious, to beta carotene,

rich in iron, protein, calcium, thiamine, riboflavin,

niacin, and dietary fiber besides they provide greens or

pot herb after blanching in hot water (Sawarkar et al.,

2015).

Among abiotic stresses, drought is the most

important abiotic factors that affect the growth and

development. In jute cultivation, initial establishing of

seedling is most important event which  rarely happens

due to uncertain moisture reserve in the soil profile
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coupled with high temperature in summer months

(March to May), which frequently leads to crop failure

or poor fibre yield (Sawarkar et al., 2016). In the era of

climate change, because of unfavourable climatic

conditions, jute fibre yield and quality are gradually

decreasing nowadays. The two components i.e.

temperature and rainfall are mostly responsible for the

drought environment and also dominating components

in the jute production. Due to the fluctuating temperature

accompanied with erratic rainfall, jute is often subjected

to phasic spell of moisture stress during early growth

stage which might cause 20 to 30% loss of fibre yield

and decrease the fibre quality (Yumnam et al., 2017

and Dhar et al., 2018). The evergrowing population,

global warming, inadequacy and unsuitability water

resources are depleting rapidly (Boamah et al., 2011).

Furthermore, the selection of favourable genotypes with

desirable traits needs to detected in developing high

yielding varieties. However, limited breeding work has

been carried out for improving yield and its components

in jute using combining ability. Combining ability

studies help in identifying potential lines to get desirable

segregates in hybridization (Kumar and Palve, 1995).

In order to choose appropriate parents and crosses
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among various mating designs  used for assessing the

breeding value of parents in early generation, line x

tester analysis method has been used widely by plant

breeders. The present study evaluated parents and

hybrids produced from line x tester mating design. The

aim of this study was to determine the general combining

ability of the parents and the specific combining ability

and the heterosis of the hybrids in the breeding

programme to develop high yielding variety under

drought condition.

MATERIALS AND METHODS

The experiment was conducted at the Instructional

Farm, Bidhan Chandra Krishi Viswavidyalaya, Jaguli,

West Bengal under two environments, i) fully irrigated

field and  ii) drought stress field. In the experiment line

x tester design was followed where 9 parents were

chosen on the basis of various yield contributing and

drought resistance traits. The parents were 3 testers viz.,

OEX 29, OIJ 177, OIN 791 and 6 lines viz., JRO

524,JRO 632, JRO 3690, JRO 8432 , OIJ 214 and OIN

970.

18 F
1
’s along with their parents were sown in

randomised block design with three replications. The

recommended agronomical package of practices were

followed. The major recommended nutrients doses of

40 N: 20 P: 20 K kg per hectare was applied, where

Phosphrous and Potash were applied as basal dose

before sowing, considering physical and chemical

properties of soil, presented in Table 1. Intercultural

operations like weeding, hoeing and thinning were done

after 21 days of germination.

The individual plot size was 2m long and 60 cm

wide with a spacing of 30 cm between rows and 7 cm

between plants within the rows.Under  normal condition

irrigation was given in different growth stages– 1st

irrigation- presowing, 2nd irrigation- after 15 days of

sowing, 3rd irrigation- 21 days after 2nd irrigation and 4th

irrigation-30 days after 3rd irrigation.The drought

condition was created in the field by watering the field

upto 50% field capacity (half of the field capacity of

the field) before sowing. When the plants started dying

(failed to recover from wilting next morning) the drought

field again watered for half of the field capacity except

days to 50% flowering, which was studied on plot basis

stomatal length(µm) and breadth(µm)  at 30, 45 and 75

days were taken under electronic microscope (Nayeem

and Dalvi,1989). The plant height (main stem from

ground level to the point of forking at pre-bud stage)

(cm), node number (nodes on the main stem from soil

surface to technical height), node length (length between

two nodes), basal, mid and top diameter (using Vernier

calliper scale) (cm), bark thickness (using Vernier

calliper scale) (mm), green weight (weight of stick/core

after retting, fibre extraction and drying) (g), dry stick

weight (g), fibre tenacity ((g/tex) and fineness(tex) and

fibre weight (g) were recorded from ten plants randomly

selected from each parent and cross from each

replication of two environments. The fibre tenacity or

strength was determined by fibre bundle strength tester

and fibre fineness was measured by airflow method

using Airflow Fibre Fineness Tester in replicated

samples (Singh and Bandyopadhyay,1968), which is

widely used for assessing fineness in natural fibres.

Heterosis of each was calculated based on parents vs.

crosses, sum of squares by partitioning the sum of

squares of the genotype to its components. The general

combining ability (GCA) variance of parents and the

specific combining ability(SCA) variance of hybrids

were estimated via line x tester variance analysis

according to Singh and Chaudhury (1985).

RESULTS AND DISCUSSION

Analysis of variance

The analysis of variance for yield and its contributing

traits under normal and drought conditions were shown

in Table 2. All the traits studied under drought and

regular irrigation conditions, the mean squares of the

genotypes with respect to parents, crosses, and parents

vs. crosses, were significantly different except fibre

weight in normal condition, indicating the presence of

diverse germplasm resulting into diverged hybrids.

Under drought condition parent vs hybrid was

significantly differed for all the yield attributing

characters except for node number. On the contrary,

Ghoshdastidar and Das (1982) found significant

variation among parents only for plant height and

variation among hybrid and parent vs hybrid was

significant for plant height, basal diameter and fibre

yield. Kumar et al. (2011) reported defficient in

significant differences among parents, hybrids and

parent vs hybrid. In present investigation under normal

condition there were no significant differences among

parent vs. hybrid for base diameter, bark thickness, green

weight and fibre tenacity. Only lines showed significant

variation for few characters viz. days to 50% flowering,

stomatal breadth at 45 and 75 days, plant height and

node number in normal condition and days to 50%

flowering, stomatal breadth at 45 and 75 days and fibre

weight in drought conditions indicating the prevalence

of additive gene effect on these characters. Significance

of parent vs. hybrid for all the characters except base
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Table1: Physical and chemical properties of experimental soil before sowing

Soil properties Values Method used

Mechanical

Sand(%) 53.83 International, Pipette method (Piper, 1966)

Silt (%) 26.37 -do-

Clay(%) 19.80 -do-

Texture Sandy loam

Chemical

Soil pH 6.9 Buck mains pH meter method

(Jackson, 1973)

Physical 0-15cm 15-30 cm 30-45cm 45-60 cm 60-70 cm

Bulk density (gcc-1) 1.42 1.45 1.50 1.53 1.58 Field method (Bodman,1942)

Field capacity (%) 22.86 21.54 20.10 18.48 18.12 Field method (Coleman,1944)

diameter, bark thickeness, green weight and fibre

tenacity under normal condition indicated prevalence

of heterosis for all the characters. The significant lines

x tester interaction was observed in all the characters

except for days to 50% flowering and base diameter

under normal and for days to 50% flowering under

drought environment which provided the evidences of

the importance of interaction effect other than lines or

testers on most of the characters under the two distinct

environments. Under normal condition stomatal length

at 30, 45, 75 days, internode length and green weight

were evident to have higher magnitude of interaction

component due to line x tester interaction than either

due to lines or testers and node number in drought

condition and mid diameter, bark thickness and fibre

tenacity under both the conditions which indicated the

predominance of non additive gene action in the

expression of these characters. On the other hand, days

to 50% flowering, stomatal breadth at 30, 45 and 75

days, plant height, base and top diameter, dry stick

weight, fibre fineness and fibre weight under both the

conditions and stomatal length at 30 and 75 days, green

weight under drought and node number under normal

conditions had lower magnitude of interaction

component than either due to lines or testers indicating

that these characters were predominantly controlled by

additive genes.

Genetic variance

Various genetic variances from line x tester design

for yield attributing traits are represented in Table 3.The

estimate of predictability ratio revealed the

predominance of non additive gene action for all the

yield attributing characters studied in both the conditions

except for days to 50% flowering. The presence of low

estimate of narrow sense heritability in all the characters

indicated that these characters were controlled by non

additive gene action and hence heterosis breeding may

be feasible to make the most use of dominance gene

action. The significance of GCA variance was found

for days to 50% flowering, stomatal breadth at 45 and

75 days, plant height and fineness under both normal

and drought condition, stomatal breadth at 30 days, node

number, base and top diameter in normal and green

weight, dry stick weight and fibre weight in drought

environment. Significant SCA variance was observed

in all the characters in both the conditions except for

base diameter in normal and days to 50% flowering in

drought environment. However, Kumar and Palve

(1995) reported GCA and SCA was highly significant

for all the characters, except for base diameter for GCA

and fibre percentage for SCA. Singh (1973) also showed

significant SCA and GCA for all the characters except

base diameter for GCA. Higher SCA variance than GCA

variance was observed in both the stress and normal

condition for all the yield attributing characters except

for days to 50% flowering, stomatal breadth at 45 days

under both conditions and fibre yield in case of drought

situation indicating that the above mentioned characters

were predominantly controlled by additive gene

action.Ghoshdastidar and Das (1982) also reported

higher estimate of SCA variance from GCA for plant

height and fibre yield. However, Palve and Kumar

(1991) found higher GCA variance than SCA variance

for plant height, basal diameter, node number, days to

50% flowering, dry stick weight and fibre yield. Alam

and De (1995) found that both GCA and SCA variances

were highly significant for base diameter, plant height,

green weight and node number while SCA variance only

was significant for dry stick weight and fibre weight.

Presence of both additive and non additive genetic

components in the expression of plant height, node

number, days to flowering and fibre yield and additive

component for base diameter was reported by Palve and

Kumar (1991). Ghoshdastidar and Das (2003) and

Sawarkar et al.
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Table 7: Six important crosses with their status in respect to general combining abilities of involving parents,

specific combining abilities, average heterosis and heterobeltiosis for fibre yield under normal

condition in field

Sl.No. High  per se performance General Combining Specific  Combining Relative heterosis Heterobeltiosis

crosses Ability (GCA) Ability(SCA) (MP) (BP)

1. JRO8432 X OIN791 HXP - 5.27** -

2. JRO8432 X OIJ177 HXH - 3.56* -

3. JRO524 X OIJ177 PXH - - -

4. OIJ214 X OIJ177 PXH - - -

5. OIJ214 X OEX29 PXP 0.30* - -

6 JRO3690 X OIN791 PXP 0.35* - -

Table 8: Six important crosses with their status in respect to general combining abilities of involving parents,

specific combining abilities, average heterosis and heterobeltiosis with respect for fibre yield under

drought condition in field

Sl.No. High  per se performance General Combining Specific  Combining Relative heterosis Heterobeltiosis

crosses Ability (GCA) Ability (SCA) (MP) (BP)

1. JRO524 X OIJ177 PXH 1.35*** 17.58** -

2. JRO632 X OEX29 HXP 0.63*** 27.08** 26.96**

3. OIN970 X OIJ177 HXH Non significant 31..35** 30.96**

4. JRO8432 X OIJ177 HXH - 30.38** 30.37**

5. JRO3690 X OIN791 PXP 0.83*** 10.81** -6.26**

6 JRO8432 X OEX29 HXP 0.31** 22.97** 20.14**

Table 9: Four important crosses with their status in respect to general combining abilities of involving parents,

specific combining abilities with high per se  performance of fibre quality characters and high fibre

yield under normal condition in field

Sl.No. High per se Fibre Fibre tenacity Fibre tenacity Fibre fineness Fibre fineness Fibre

performance tenacity GCA SCA GCA  SCA  fineness

1. JRO8432 X OIJ177 Present AXP - Present PXP 0.14***

2. JRO3690 X OIN791 Present PXA 0.64* Present PXP 0.14***

3. JRO524 X OIJ177 - - - Present HXP 0.10**

4. OIJ214 X OEX29 - - - Present HXH 0.08*

Table 10: Four important crosses with their status in respect to general combining abilities of involving

parents, specific combining abilities with high per se  performance of fibre quality characters and

high fibre yield under drought condition in field

Sl.No. High per se Fibre Fibre tenacity Fibre tenacity Fibre fineness Fibre fineness Fibre

performance tenacity GCA SCA GCA  SCA  fineness

1. JRO8432 X OIJ177 Present AXP 1.65*** - - -

2. OIN970 X OIJ177 - - - Present PXH -

3. JRO524 X OIJ177 - - - Present PXH -

4. JRO3690 X OIN791 Present HXH - - - -

Combining ability and heterosis for fibre yield
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Khatun et al. (2010) also observed importance of both

the additive and non additive gene action for yield and

its attributing traits and Palve and Kumar (1994)

reported the same for fibre strength. Sengupta et al.

(2005) observed that most yield and its attributing traits

including fibre tenacity, fibre fineness were controlled

by non-additive gene action except basal diameter while

Kumar et al. (2002) and Khatun et al. (2010) supported

the predominant role of additive genetic variations for

yield and its attributing traits.

Contribution of lines, testers and their interaction

The contribution of lines, testers and their interaction

are represented in Table 4. The expressions of each trait

were shown in the form of contribution of line, tester

and interaction between them. The contributions were

much affected by their growing condition. Contributions

of line x tester were high for all the characters except

for days to 50% flowering, stomatal breadth at 45 and

75 days, plant height under both conditions and stomatal

breadth at 30 days, node number, base diameter under

normal and top diameter, dry stick weight and fibre

weight under drought condition.

General combining ability

Jute being a self pollinated crop, GCA effects of the

parent would be more important than SCA effects since

the ultimate unit of selections is a true breeding type.The

general combining ability of parents of yield related

characters under normal and drought condition in field

are represented in Table 5. Parents with high GCA effects

for different traits indicate preponderance of additive

gene action with large adaptability and could be

extensively used in hybridization program as donor

parents for their improvement (Khatun et al., 2010).

Under normal environment, JRO 3690 was found best

general combiner for five characters like plant height,

internode length, mid diameter, green weight and dry

stick weight and it was followed by OIJ 214 for node

number, top diameter, bark thickness, green weight.

Among testers, OIJ 177 was found as good general

combiner for four important characters like node

number, mid diameter, bark thickness and fibre weight.

While under drought condition, JRO 632 was found

superior for a number of characters like node number,

internode length, mid and top diameter, green weight,

dry stick weight and fibre weight and among testers OIJ

177 could be considered as good which showed good

general combining abilities for node number, mid

diameter, green weight and fibre weight. Similar results

of high estimate of GCA for yield and its attributing

traits were earlier reported Palve and Kumar (1991) and

Kumar and Palve (1995) for earliness to flowering and.

Palve and Kumar (1994) recorded high GCA for fibre

strength and fibre fineness by Sengupta et al. (2005).

Specific combining ability

The desirable specific parental combinations for

yield and its components are presented in Table 6. SCA

effects for the crosses can estimate non additive impact.

All the crosses in both normal and drought environments

failed to show significant negative SCA estimates for

days to 50% flowering. Highest significant positive SCA

estimates for stomatal length at 30 and 45 days was

found in JRO524 × OIJ177 and cross JRO3690 x OIJ177

at 75 days involving parents with poor x poor general

combining abilities under both conditions. In case of

stomatal breadth, highest significant positive SCA were

found at 30 days, OIJ214 x OEX29 involving high x

high general combining abilities under normal,

JRO3690 x OIN791 having high x poor parental

combinations under drought, at 45 days, hybrid

JRO3690 x OEX29 involving high x high  under both

conditions and at 75 days, JRO3690 x OIJ177 under

normal and JRO3690 x OIN791 under drought

involving high x poor combinations. Under normal

condition, highest negative SCA effect was found in

JRO524 × OIJ177 for number of nodes involving high

x poor combination of parents. Highest SCA effect was

found in JRO3690 × OEX29 with highest per se

performance involving high x poor general combining

abilities for internode length, JRO8432 × OIJ177 (poor

x high) with highest per se performance for mid

diameter, OIJ214 × OEX29 (high x high) with highest

per se performance for top diameter, OIJ214 × OIJ177

(high x high) for bark thickness, JRO632 × OEX29 (poor

x average) for green weight, OIN970 × OEX29 (poor x

high) for dry stick weight, JRO3690 × OIN791(high x

high) for fibre tenacity, JRO8432 × OIJ177 (poor x poor)

for fibre fineness and JRO3690 × OIN791(poor x poor)

for fibre weight. Under drought condition, significant

positive SCA effect for plant height was found in OIJ214

× OIJ177 (poor x poor) with high per se performance,for

node number revealed in  JRO8432 × OIJ177 (average

x poor), for internode length, only two crosses were

found i.e. JRO8432 × OIJ177 and JRO632 × OIN791

involving average x average and high x poor general

combining parents respectively. In case of base diameter,

JRO632 × OIN791 and JRO3690 × OEX29 had highest

positive significant SCA effect involving poor x average

and average x poor general combiners respectively,

while for mid diameter, JRO632 × OIN791 (high x

average) with highest per se performance and for top

diameter, JRO8432 × OIJ177 cross showed highest SCA

effect along with highest per se performance in drought

condition. Palve and Kumar (1991) reported high SCA

estimate for plant height, number of node, basal diameter

and dry stick weight. Further in drought condition, only

cross OIN970 × OEX29 was found to have highest and

significantly positive SCA estimate with high per se

performance involving poor and average general

Sawarkar et al.
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combining parents for bark thickness, JRO632 × OEX29

(high x poor) for green weight, JRO524 × OIJ177 (high

x high) for dry stick weight, JRO8432 × OIJ177 (average

x poor) for fibre tenacity, JRO8432 × OIN791 (high x

high) for fibre fineness and JRO524 × OIJ177 (poor x

high) for fibre weight.

The cross with superior SCA effect may be result of

the combination of parents with difference in general

combining abilities, for example, high x high, high x

poor and poor x poor. There is no strong relation in high

x high combination of parents resulting in to high SCA

effect always. This might be due to the internal

cancellation of gene effect in parents or the lack of

genetic diversity in the involving parents of the specific

crosses (Jones, 1958,  Singh and Gupta, 1969). On the

contrary, the interaction of dominant genes contributed

by both the parents having high GCA may generate

superior hybrid and such crosses may be exploitable

following simple breeding methods like pedigree

selection to get desirable segregants. The good and poor

general combiners from superior hybrids could be due

to dominant and recessive type interaction  with non

additive and non fixable genetic component. In such

situation, random mating and selection among

segregants could help to isolate transgressive segregants

at later part of selection cycle. The parentage of the

hybrid belonging to poor combining abilities may be

due to interaction at higher order and found to be highly

non fixable , but it could provide desirable segregants

by adapting cyclic selection or biparental breeding

strategies.

From the present investigation, under normal

irrigated condition, 61 crosses and under drought 73

crosses showed significant desirable SCA effect of

which under normal conditions these were grouped into

7 (high x high), 30 (high x poor) and 24 (poor x poor)

and that under drought as 15(high x high), 37 (high x

poor) and 21(poor x poor), respectively.The most

important yield attributing characters indicating five

important crosses and were highlighted under normal

field condition viz., JRO8432 × OIJ177, JRO3690 ×

OIN791, JRO524 × OIJ177, OIN970 × OEX29 and

OIJ214 × OEX29 and in droughtc ondition the crosses

were JRO8432 × OIJ177, JRO632 × OIN791, JRO632

× OEX29, JRO524 × OIJ177 and OIJ214 × OEX29.

Among crosses, JRO8432 × OIJ177, JRO524 × OIJ177

and OIJ214 × OEX29 were common in both conditions.

Of all the crosses, OIJ214 × OEX29 was found as

superior hybrid showing significant desirable SCA effect

for a number of yield attributing characters in drought

environment of field. Another important cross, JRO8432

× OIJ177 also showed significant SCA effect in the

normal environment. Similar results were obtained by

Kumar and Palve (1995),  Alam and De (1995),

Sengupta et al. (2005) and Khatun et al. (2010) who

reported high SCA for fibre yield and its attributing traits.

Important crosses with their status in respect to general

combining abilities of involving parents, specific

combining abilities, average heterosis and

heterobeltiosis for fibre yield and fibre quality under

normal and drought condition

Six important crosses with respect to their general

combining abilities of involving parents, specific

combining abilities, average heterosis and

heterobeltiosis for fibre yield in normal and drought

condition are presented in Table 7 and 8. Under normal

condition JRO8432 × OIN791, JRO8432 × OIJ177,

JRO524 × OIJ177, OIJ214 × OIJ177, OIJ214 × OEX29

and JRO3690 × OIN791 and under drought condition

such important crosses were JRO524 × OIJ177, JRO632

× OEX29, OIN970 × OIJ177, JRO8432 × OIJ177,

JRO3690 × OIN791 and JRO8432 × OEX29. Of these

six crosses, the per se performance of JRO8432 ×

OIJ177, JRO524 × OIJ177 and JRO3690 × OIN791 was

found superior in both drought and normal irrigated

environments. Under normal situation, only one cross

JRO8432 × OIJ177 had parents with high general

combining abilities whereas in drought environment the

above mentioned cross along with OIN970 × OIJ177

involved parents with high general combining abilities

and these crosses will help to isolate desirable segregants

following simple breeding method. Under normal

situation, remaining three crosses involved parents

where one of them possessed high general combining

abilities and other two crosses the parents have poor

general combining abilities. In contrast, under drought

condition significant desirable SCA effect was noticed

in OIJ214 × OEX29 and JRO3690 × OIN791 which

suggested that interaction of dominance and epistatic

gene action was involved in expression of yield

characters and complex breeding method like cyclic

selection could be advocated for identification of

desirable lines. The crosses JRO524 × OIJ177, JRO632

× OEX29, JRO8432 × OEX29 had significant SCA

effect involving one of the parents with high general

combining abilities and for which the dominant and

additive gene action was found to be equally responsible

in expression for this character. But, JRO3690 × OIN791

with high yield positive significant SCA effect involved

poor x poor general combining parents and for which

complex breeding method should be followed to obtain

desirable line. All these crosses under normal

environment failed to show heterobeltiosis but average

heterosis was exhibited in two crosses JRO8432 ×

OIN791 and JRO8432 × OIJ177. But in drought

environments, all the crosses showed significant average

heterosis and significant heterobeltiosis in JRO632 ×

OEX29, OIN970 × OIJ177, JRO8432 × OIJ177,

JRO8432 × OEX29 and from these crosses high yielding

stable segregants may be obtained from advance

generation of selection. However, under drought

Combining ability and heterosis for fibre yield
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environment, JRO3690 × OIN791 had shown negative

heterobeltiosis, so this cross might not show equally

potentiality to obtain high yielding segregants surpassing

the per se performance of the hybrids.

Four important crosses with respect to their general

combining abilities of involving parents, specific

combining abilities, average heterosis and

heterobeltiosis for fibre yield are presented in Table 9

and 10. JRO8432 × OIJ177, high yielding hybrid

showed superior performance for fibre tenacity as well

as fibre fineness under normal condition and this cross

also showed superior performance for yield and fibre

tenacity in drought environment. JRO3690 × OIN791

showed superior fibre tenacity in both the environment.

High yielding hybrids OIJ214 × OEX29 under normal

environment was found superior for fibre fineness while

OIN970 × OIJ177 was superior for both yield and fibre

fineness in drought environment. Under normal

environment, JRO3690 × OIN791, JRO524 × OIJ177

and OIJ214 × OEX29 could be considered in

combination breeding from their stable segregants to

complement deficiency either for fibre tenacity or fibre

fineness with an aim to develop high yielding jute with

superior fibre quality. Similarly, all the four crosses as

outlined in drought environments may be combined with

their stable segregants to fulfil the same target.
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