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ABSTRACT
The experiment was conducted with tossa j@eréhorus olitoriusL) at Jute Agricultural Experimental
Station, Jagir, Manikgonj during 2019. Ten ¢foss combinations were included in this experim&he
mean, variance and range were computed for six madogical characters viz. plant height (m), base
diameter (mm), green bark thickness (mm), greemltevithout leaves (g)/plants, fibre yield (g) /pia and
stick yield (g)/plants. In this study the highetir height was recorded from the cross xAP; (3.26 m),
which was followed by the cross; R P, with 3.25 m. The ranges for two crosses were 3.83-m and 2.22-
3.60 m, respectively. The highest base diameterbank thickness was derived from the crossx P,. The
highest green wt. without leaves was recorded 25.@he base population against the crass P, and the
character also the highest in the same cross Wi#h8Z in the selected population. The fiber weighs the
maximum in the progenies of the crosgxHP, (20.39 g) for the base population, also it washighest for
the same cross with 23.53g in selected populaliba.highest stick weight was obtained from the £résx
P; with 53.0 g in selected population, which was daléd by the cross,s;P< P, with 51.91g in selected
population.The progenies of the crossg, PP, (Acc-3860xAcc-2381) produced the highest fiber ghei
(23.53 g), which was followed by the crosgx/#P, (JRO-524xAcc-2381) further it produced the highpeste
diameter (20.16 mm), suggested the appreciablepait®f the two crosses to evolve outstanding aded
lines of tossa jute in Bangladesh agriculture.
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Introduction

The selection of genotypes to serve as parentsses is the most important decision that a giesgder
has to face. Each individual's high performanddevadaptability, and yield potential have beenrttagor
features taken into account for choosing parergabtypes. Different statistical procedures suchrasan
performances of the parental lines involved in bathmal and reciprocal crosses, significant andtipes
GCAs of the parental lines along with SCAs for #pecific crosses employed for selection of cross
combinations from experimental hybrids that ultietatled to characterize on variability between and
within the crosses, have become important auxilimgls for the definition of the crosses. Methods
predicting the performance of cross combinationddccbe estimated on the basis of morphological £Cru
and Regazzi, 1997), molecular (Diniz Filho, 2000y€ra, 1998), or pedigree (Barbosa Netoal, 1996;
Caoet al., 1997) evaluation. However, current trends showeatgr adoption of this technique by plant
breeders (Balzarinét al, 2002) for predicting cross performance and cimgpparental combinations that
would translate into major heterotic effects onirth@rogenies, increasing the possibility of obtami
superior recombinants.

Materials and M ethods

The experiment consisted of tepsFIt was laid out at Jute Agriculture ExperimerSgtion, Bangladesh
Jute Research Institute (BJRI), Manikganj. Seed®wewn in 10 rows of 3m length on April 2019. The
recommended standard cropping practices were felfothroughout the cropping season to have a good
harvest. The observations were made on three hdimdasts for each segregant. The mean, variance and
range were computed for six morphological charactéz. plant height (m), base diameter (mm), green
bark thickness (mm), green weight without leavgf(gnts, fibre yield (g)/plants and stick yield/gants.
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On the basis of plant height, base diameter, gnesght without leaves and fibre weight best thjptgints
(10% of 300 plants) were selected. Pedigree reob@D selected plants from each cross were recorded
following row to plant selection method. These tensses were,RP; P,xP; P;xP, (JRO-524xAcc-2381)
P3xPs P;xPg PsXPy, PexP3 P7xPs PgxP, and BxP, (Acc-3860xAcc-2381). Then “t” test was done betwee
the base population (300 plants) and selected ptipnl (30 plants) derivatives of selected ten cross
estimate progress from selection.

Results and Discussion

Plant height: The highest plant height was recorded from thes;rBsx P, (3.26 m), which was followed

by the cross, £x P, with 3.25 m. The range values for the two crosgee 2.75-3.63 m and 2.22-3.60 m
respectively (Table 1). When 30 plants were arbiyrgelected from 300 base plants, the plant heidh
the two crosses remarkably increased with 3.40 dh384 m, respectively (Table 2). The results segge
that desirable advanced line may be developed thenadvanced progenies of the two crosses. Morgover
the variances of the two crosses slightly decreasdke selected populations, indicates rapid fprabf

for the expression of the characters. The findexgeed by Hossain and Hossain (2002).

Base diameter: The physical strength of a jute plant is provitydhe base diameter, it also indicates fiber
and stick yields. The highest base diameters girai segregating populations and selected populatie
displayed in Tables 1-2. The highest base diamesear derived from the cross; R P, followed by the
cross, B x P, both for base populations and selected populatibine.range of the character ig PP, was
13.80-23.40 mm and it was 11.60-23.40 mm drx ®,. Therefore, desirable advanced lines may derive at
the end of continual selfing of the segregatingifgaThese findings were corroborated with the ltesf

Roy and Ghoshdastidar (2002).

Green bark thickness: Green bark thickness is an indicator of fibrddjie tossa jute. The highest green
bark thickness was recorded from the crogx P, with 1.78 mm in the base population, whereas the
character was the highest in crogs<HP; with 1.98 mm in the selected population. The ciemgf cross
from base population to selected population suggeste segregation in,Fgeneration under each of the
cross derivatives. In our country new jute fibetting method includes green bark, is an important
character to the farmers to attain higher fiberldyiafter complete processing. The findings were
corroborated with the result of Yassin (1973).

Green wt. without leaves: Green wt. without leaves is directly related toefitand stick yields in tossa
jute. After harvesting of jute plants, leaves réptiopped off from the plants and it is betterdrefsetting
the plants for retting. However, the highest green without leaves was recorded 250.04 in the base
population against the crosg ¥ P, and the character also the highest in the sanss evith 262.87 in the
selected population. The results suggest thatah&ibuting alleles for the characters have shovaugal
fixation, hence the character may be geneticalipdwygous at the end of segregation. The seconadank
potential of the character was also recorded frieendross, Px P, both in base population and selected
populations with the values of 235.96 and 246. #xpectively. Besides, the ranges for the charawtes
very close in each cross both in base and selgotgailations, also an indication of rapid fixation
heterozygous alleles responsible for the expressiidne character. These findings were corroboraiittl
the results of Sinhat al.(2008).

Fiber weight: The most important character, fiber weight wasatly varied in the segregating base and
selected populations. The fiber weight was the mann in the progenies of the crosgx;(20.39 g) for

the base population, also it was the highest ferghme cross with 23.53 g in selected populatide T
magnitude of variance reduced from 12.496 to 528@n selection was operated in base population to
derive selected population. The results suggedt m@pgressing of homozygous loci which might cooé

in next generations, eventually evolves pure lindgese findings were corroborated with the resofts
Mahdyet al (2012).
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Stick weight: Stick weight of Tossa jute is important becaus@&somultifarious use. The plants derived
from the cross, Px P; displayed outstanding potential for stick weighidttb in base and selected
populations. Moreover, the mean for the charactereased from base to selected populations buanaei
had decreased. From the Tables 1-2 it is appdranttie highest stick weight was in general obthinem
selected population corresponding to base popuakatiblowever the highest stick weight was obtained
from the cross, Px P; with 53.0 g in selected population, which wasdaléd by the cross,sB P, with
51.91g in selected population. Additionally it isserved that the plants had high base diametersighd
plant heights, usually produced high stick weidHtite results supported by Ali (2011).

Table 1. Variability parameters of based populaf®00 plants) for different characters indgeneration of tossa jute

Combinations| Variability Plant Base Green bark| Green wt. Fibre Stick
parameters|  height diameter thickness without weight weight
(m) (mm) (mm) leaves (9) ()] ()]
Mean 2.89 14.98 1.82 222.00 17.00 40.95
P, xPs Variance 0.025 3.243 0.011 311.86¢ 12.403 13.062
Range 1.70- 12.00- 1.66- 192- 11.00- 34.00-
3.20 20.40 2.10 252 23.00 47.00
Mean 2.99 15.95 1.86 209.86 17.00 49.98
P, x P Variance 0.030 3.038 0.012 317.12¢8 12.490 12.540
Range 2.20- 12.20- 1.46- 160- 10.00- 44.00-
3.30 20.60 1.99 240 24.00 56.00
Mean 3.25 18.92 1.87 235.96 18.60 49.46
Psx Py Variance 0.052 3.795 0.011 314.20¢ 12.489 10.060
Range 2.22- 13.80- 1.58- 196- 11.60- 44.00-
3.60 23.40 2.01 266 25.50 55.90
Mean 2.98 16.32 1.58 214.00 17.80 43.40
P3xPs Variance 0.030 2.435 0.063 311.866 12.462 12.403
Range 2.20- 13.00- 1.16- 184- 11.80- 37.40-
3.30 22.40 2.00 244 24.80 49.40
Mean 2.90 13.68 1.61 187.37 13.99 35.40
P7 x Py Variance 0.021 2.308 0.047 392.622 12.496 12.446
Range 2.65- 11.00- 1.26- 155- 8.00- 29.40-
3.20 17.20 1.96 220 22.00 42.40
Mean 3.26 17.76 1.78 213.93 15.40 41.15
Ps x P, Variance 0.041 5.463 0.021 317.079 12.504 13.223
Range 2.75- 11.60- 1.54- 165- 9.20- 34.00-
3.65 23.40 2.02 244 23.40 48.00
Mean 3.04 16.06 1.74 221.94 15.40 45.39
Ps x P3 Variance 0.054 4.503 0.050 313.669 12.329 12.495
Range 2.64- 11.20- 1.32- 192- 9.40- 37.50-
3.55 21.40 2.12 252 21.40 51.40
Mean 3.05 15.12 1.85 230.97 16.39 47.98
P7 % Ps Variance 0.059 7.288 0.011 311.383 12.404 12.532
Range 2.27- 10.20- 1.56- 201- 10.40- 42.00-
3.55 20.20 1.99 261 22.40 54.00
Mean 3.17 16.10 1.65 219.93 15.60 42.12
Pg x P, Variance 0.034 4.423 0.059 317.212 12.489 15.316
Range 2.70- 12.20- 1.25- 170- 9.40- 30.80-
3.55 21.60 2.05 250 22.40 50.00
Mean 2.74 14.15 1.60 250.04 20.39 47.98
Pg x P, Variance 0.062 4.692 0.059 321.37¢ 12.496 12.532
Range 2.18- 10.20- 1.20- 220- 12.40- 42.00-
3.23 19.00 2.00 280 26.40 54.00
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Table 1. Variability parameters of selected popoite{30 selected plants) for different character$-i generation of

tossa jute
Combinations| Variability Plant Base Green bark| Green wt. Fibre Stick
parameters|  height diameter thickness without weight weight
(m) (mm) (mm) leaves (g) (9 (9

Mean 2.97 16.03 1.86 232.26 19.46 43.23

P2 xPs Variance 0.019 2.764 0.010 221.23¢ 6.836 7.016
Range 2.65- 13.80- 1.67- 199- 14.70- 38.50-
3.20 19.00 2.00 252 23.00 47.00

Mean 3.07 17.47 1.92 225.37 20.56 53.20

P, x P, Variance 0.020 2.489 0.012 111.82¢ 5.575 7.760
Range 2.80- 14.00- 1.76- 200- 16.00- 44.90-
3.30 20.60 1.99 240 24.00 56.00

Mean 3.34 20.16 1.93 246.70 21.34 51.91

Pz x Py Variance 0.041 3.711 0.011 208.424 7.356 6.099
Range 2.75- 15.00- 1.78- 218- 16.80- 48.20-
3.60 23.40 2.01 266 25.50 55.90

Mean 3.12 17.94 1.90 226.40 20.63 46.04

P3xPs Variance 0.023 2.198 0.024 148.593 5.843 6.050
Range 2.80- 15.00- 1.18- 205- 16.90- 42.50-
3.30 22.40 2.00 243 23.80 49.40

Mean 2.98 15.44 1.75 203.17 16.58 37.80

P7x By Variance 0.029 1.626 0.038 156.351 5.200 5.726
Range 2.70- 12.40- 1.26- 178- 13.20- 31.80-
3.20 17.20 1.96 219 22.00 41.40

Mean 3.40 19.32 1.90 228.53 18.73 44.46

Ps x P Variance 0.021 6.782 0.010 153.292 6.140 5.425
Range 3.15- 14.80- 1.54- 205- 14.50- 40.10-
3.65 23.40 2.02 244 23.40 47.60

Mean 3.27 18.38 1.98 235.20 18.11 48.39

Ps x Py Variance 0.049 3.494 0.011 163.131 5.862 6.810
Range 2.70- 14.80- 1.75- 212- 14.40- 44.40-
3.55 21.40 2.12 252 21.30 51.40

Mean 3.30 18.20 1.91 244.10 19.44 51.35

P; x By Variance 0.029 2.241 0.011 172.024 7.038 7.107
Range 3.00- 15.40- 1.78- 221- 15.40- 47.00-
3.55 20.20 1.99 260 22.40 54.00

Mean 3.34 18.24 1.89 235.83 18.69 46.07

Pg x P, Variance 0.026 5.452 0.012 171.178 6.884 7.475
Range 2.90- 14.00- 1.60- 211- 14.40- 40.00-
3.55 21.60 2.05 250 21.80 50.00

Mean 3.09 17.14 1.86 262.87 23.53 51.83

P x Py Variance 0.016 2.089 0.012 237.084 8.488 9.221
Range 2.74- 14.00- 1.55- 229- 17.70- 42.30-
3.23 19.00 2.00 279 26.40 54.00
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Table 3. T-test between the base population amtteel population for different characters ygeéneration

Parameters Mean of base Mean of selected t- value Pr>t
population population

Plant height (m) 3.03 3.18 561 0.0003
Base diameter (mm) 15.90 17.83 4’80 0.0000
Green bark thickness (mm) 1.74 1.89 475 0.0001
Green wt. without leaves (g)/plant 220.60 234.04 1491 0.0000
Fibre weight (g)/plant 16.76 19.71 2708 0.0000
Stick weight (g)/plant 44.38 47.43 1617 0.0001

** Significant at 1% level

To assess the gain from arbitrary selection measanndifferences, mean ranges and variances were
estimated in ten crosses for the characters, paight (m), base diameter (mm), green bark thicknes
(mm), green wt. without leaves (g), fiber weigh} émnd stick weight (g). Based population and sekkct
population were tested through t- test (Table 3J ahowed significant gain after applying judicious
selection. All the characters showed significaffiedénces from base to selected populations. Niyt thiat

the magnitudes of the characters significantlyeased with 99% confidence level. If the charactbmuld
consider in advance generations, developed pugs fimy be outstanding to incorporate in future dirgg
Therefore, at the end of selfings(6r ), a few pure lines may be exploited to releaseeas variants.

Conclusion

The continuous selection of traits of interest, ggation after generation, permits the accumulatibn
favorable alleles for the traits being improvedc(e@ase of allelic frequency). Thus, heterozygolsial
pairs subject to fix with advancing the generatiddsnce, this method is to be perfect on a medhn-t
long-term basis, and it might produce genetic iniproent in tossa jute. To develop varieties and take
advantage of the genetic variability available iacte segregating generation within the population
improvement process, from the ten cross combingtibe variability like mean range, mean and vagan
for each of the selected characters were compateebn based population (300) and selected popnlati
(30) for a single character. In general, means eslaof selected characters were higher in selected
populations under each of 10 crosses comparedse papulations. The progenies of the crogsx Py
(Acc-3860xAcc-2381) produced the highest fiber wei@3.53 g), which was followed by the crosgxP

P, (JRO-524xAcc-2381), further it produced the highbase diameter (20.16 mm), suggested the
appreciable potential of the two crosses to evolustanding advanced lines for tossa jute in Bategh.
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