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PERFORMANCE OF SOME INDIGENOUS GERMPLASMS OF TOSSA
JUTE (Corchorus olitorius L.)
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ABSTRACT

Forty one indigenous genotypes of tossa jute (Corchorus olitorius L.) including three cultivated varieties
were evaluated for comparative mean performance against nine different morphological characters and
growth rate at the Central Jute Agricultural Experiment Station, Jagir, Manikganj of Bangladesh Jute
Research Institute (BJRI) during April to September 2007. Data were recorded on fibre yield and yield
contributing characters viz. plant height, base diameter, number of nodes per plant, internode length, leaf
area, green weight with leaves per plant, green weight without leaves per plant and stick weight per plant.
Significant variation was observed among the genotypes tested in respect of all the characters except
internode length. The genotypes G1 (Acc. No. 1232), G13 (Acc. No. 2541) and G21 (Acc. No. 2717) gave
higher fibre yield (8.59g, 8.53g and 8.20g, respectively) compared with the check varieties 0-9897, OM-1
and O-72 indicating the possibility of using them in future breeding programs. The genotypes G41 (Acc.
No. 3907), G1 (Acc. No. 1232) and G32 (Acc. No. 3413) showed considerably higher growth rate (35.46%,
19.73% and 19.09%, respectively) between 90 to 105 days of emergence, which indicated that selection of
fast growing genotypes between 90 to 105 days of emergence would be more effective and judicious.
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INTRODUCTION

Jute is an important cash crop in Bangladesh. It singly eamns foreign exchange contributing
approximately between 6-7% to our national economy (BBS, 2004). In the year 2004, about 965
thousand acres of land were cultivated by jute and the production was around 732 thousand metric tons
(BBS, 2005) and its 70-75% was tossa jute (Corchorus olitorius). Market price of C. olitorius fibre is
higher for its better quality than that of C. capsularis. As a result, C. olitorius jute cultivation is
increasing day by day and has a great demand to the farmers. It appears from the recent records that in
Bangladesh, not only the area under jute is declining, the crop is also being pushed more and more
back to the marginal lands. As a result, jute yield in this country is not satisfactory. Yield per unit area
has not been increased remarkably mainly for the availability of only a limited number of jute varieties
having narrow genetic bases and lack of suitable and superior germplasm in the crop species. In order
to improve yield potentiality and productivity of this crop species, constant flow of new genetic
material is required, as well as superior parents with high breeding values are needed. Bangladesh Jute
Research Institute has got about 1540 germplasm of tossa jute (C. olitorius) of which 986 germplasms
are indigenous in origin and the rests are exotic materials. These indigenous materials have wider gene
pool with different morpho-agronomic characteristics related to higher fibre yield. Therefore, the
present study was undertaken to screen out and to isolate desirable genotypes on the basis of their
mean performances of some morpho-agronomic characteristics and growth rate, which can be used
successfully in crossing program for the development of new variety of this crop species.

MATERIALS AND METHODS

The experiment comprised of 41 germplasm accessions of tossa jute of indigenous origin including 3
standard check varieties, namely var. 0-9897, var. OM-1 and var. O-72 (Table 1). Genetically pure
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and physically healthy seeds of these genotypes were collected from the Gene Bank of BJRI, Dhaka
and were raised in a randomized complete block design (RCBD) with three replications. The
experiment was conducted at Central Jute Agricultural Experiment Station of Bangladesh Jute
Research Institute (BJRI), Jagir, Manikganj during the period from April to September, 2007. Unit plot
had a single row of 3 m length. Space between rows was 30 cm and block to block distance was 1 m.
Standard agronomic practices were maintained to raise healthy crop. Plant height of 10 randomly
selected plants of each genotype from each replication was recorded at 75 days, 90 days, 105 days and
120 days, to measure their growth rate. After 120 days the plants were harvested and data on plant
height, base diameter, number of nodes per plant, leaf area, green weight with leaves per plant, green
weight without leaves per plant, stick weight per plant and fibre weight per plant were recorded from
10 randomly selected plants of each genotype from each replication. Data were statistically analyzed
according to Panse and Shukhatme (1978), Steel and Torrie (1980) and Johnson ez al. (1955).

Table 1. Origin of the selected indigenous genotypes of tossa jute

Accession No. Place of collection Accession No. Place of collection

1232(G1) Chittagong 3053(G23) Meherpur
1291(G2) Sylhet 3060(G24) Chuadanga
1880(G3) Tangail 3089(G25) Kushtia
1896(G4) Manikganj 3172(G26) Comilla
1941(GS) Kurigram 3189(G27) Chittagong
2099(G6) Shirajganj 3263(G28) Jamalpur
2174(G7) Panchagar 3277(G29) Dhaka
2196(G8) Nawgoan 3297(G30) Dhaka
2335(G9) Pabna 3306(G31) Maulovibazar
2345(G10) Natore 3413(G32) Rajbari
2478(Gl11) Narail 3432(G33) Faridpur
2524(G12) Khulna 3433(G34) Faridpur
2541(G13) Bagerhat 3483(G3S5) Mymensingh
2554(G14) Magura 3541(G36) Madaripur
2563(G15) Magura 3802(G37) Chittagong
2580(G16) Satkhira 3856(G38) Chittagong
2585(G17) Jessore 3888(G39) Khagrachari
2586(G18) Barisal 3894(G40) Bandarban
2602(G19) Pirojpur 3907(G41) . B.baria
2691(G20) Bagerhat 0-9897(G42) Cultivar
2717(G21) Jhenidah OM-1(G43) Cultivar
2744(G22) Pirojpur 0-72(G44) Cultivar
RESULTS AND DISCUSSION

The analysis of variance showed highly significant differences among the genotypes for all the
characters studied except internode length (Table 2). Significant differences among the genotypes for
these characters were also reported by Chaudhury er al. (1985), Islam et al. (2002), Islam and Ahmed
(2003), Akter er al. (2005).
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Table 2. Mean sum of squares (MS) for 9 morphological and agronomical characters of
different genotypes of tossa jute

Source of variation
Characters

Replication [ Genotype | Error
Plant height (m) 0.079 ns 0.063** 0.026
Base diameter (mm) 5.741%* 2.661** 0.748
Number of nodes per plant 32.205 ns 274.779** 16.577
Internode length (cm) 3.883** 0.166 ns 0.175
Leaf area (cm?) 36.598* 46.951** 8.590
Green weight with leaves per plant (g) 7.403 ns 440.601** 13.410
Green weight without leaves per plant (g) 63.681** 302.631** 10.882
Stick weight per plant (g) 1.272 ns 27.077** 0.665
Fibre weight per plant (g) 0.115ns 3.512*%* 0.165
Degrees of freedom 2 43 86

* and ** significant at 5% and 1% level, ns= not significant

Mean performance

The results of nine morphological and agronomical characters are presented in Table 3. The characters
under study varied significantly among the genotypes except internode length. The differences among
the genotypes for internode length were non significant.

Significant differences were observed among the genotypes for plant height which ranged from 2.27m

(G2) t0 2.95 m (G22). Genotypes viz. G3 (2.70m), G5 (2.72m), G7 (2.72m), G9 (2.72m), G10 (2.72m),
G21 (2.72m), G28 (2.76m), G 43 (2.72m) and G 44 (2.71) were statistically similar for plant height
(Table 3). The highest and lowest base diameter were observed in G22 (15.93 mm) and G4,
(11.67mm), respectively. Genotypes viz. G6 (13.69 mm), G13 (13.64 mm), G30 (13.54 mm) and G44
(13.70 mm) were statistically similar for base diameter. The maximum nodes per plant was found in
G21 and G34 (83.0) genotypes and minimum nodes per plant was found in Gl (38.67) genotype.
Genotypes viz. G17, G18, G22, G29 (74.33) and G23 (74.00) were found statistically similar for nodes
per plant. The maximum leaf area (43.46 sq cm) was found in G14 and the minimum leaf area (24.17
sqg. cm) was observed in G4 genotype. Genotypes viz. G10 (35.73 sq. cm), G26 (35.61 sq. cm) were
statistically similar for leaf area. Green weight with leaves ranged from 36.85 g (G27) to 90.79 g (G29)
with a mean value of 61.27 g. The genotypes viz. G7 (58.36 g), G9 (58.17 g), G2 (57.51 g), G25 (58.0
g) and G32 (58.19) were statistically similar for this trait. The genotypes varied significantly for green
weight without leaves per plant which ranged from 24.20 g (G27) to 70.13 g (G 29), with a mean value.
of 44.29 g. The maximum and minimum stick weight per plant were observed in genotypes G29 (23.54
g) and G27 (7.76 g), respectively (Table 3). The genotypes viz. G 18 (13.91 g), G19 (13.99g) and G26
(13.91g) were statistically similar and very close to mean value (13.84g). Fibre yield (g/plant) ranged
from 3.58 g (G27) to 8.59 g (G1) with a mean value of 6.02 g. The genotypes viz. G6 (5.52 g), G17
(5.79g), G19 (5.59 g), G25 (5.68 g), G26 (5.52 g), G 28 (5.67 g), G 30 (5.75 g), G 32 (5.55 g), G 37
(5.65 g) and G42 (5.60 g) were statistically similar in respect of fibre weight. The genotypes G1 (8.59
g), G13 (8.53 g) and G21 (8.20 g) gave higher fibre yield compared with the check varieties 0-9897,
OM-1 and O-72.
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Table 3. Mean performance of morphological and agronomical characters of different
indigenous genotypes of tossa jute

Genotypes | PH | BD | NP | IL | LA | GWW | GWO | SwW | FW
G1(1232) 238hl 13.05jp 38674 4.97 2465k 73.13cd  46.06gi 150leh 839a
G2(1291) 2271 123lop  40.67q 429  3443bg  S7.51h1 39.50kp  993st  540ik
G3(1880) 270af 1436ck  60.00no 444  3456b-g  67.11df  S5L75¢l  16.19ce  6.90de
G4(1896) 251fi  11.67p S54330p  4.56 2417k 5473jm  44.02h1 1238ko 593 g

G5(1941) 2.72af 1377dn  66.33 h-n 4.17 29.43 g-k 66.28 d-g 5455b-d 16.69cd  6.73ef
G6(2099) 277a-e 13.69d-0  71.67cj 4.29 36.52b-¢ 63.91 e-i 49.53 g-j 14.07hi  5.68 h-k
G7(2174) 272af 1251np 65.67j-n 4.04 26.63 i-k 58.36 h-l 45.12¢c-e  1222k-p 6.17fh

G8(2196) 278a-e 13.38g-0 72.00cq 4.17 32.68 c-h 69.24 de 52.38 g-i 17.15¢ 6.67 ef
G9(2335) 272af 1342¢-0 68.33g-m 4.02 32.65 c-h 58.17 h-1 4583 ¢g-i 1220kp 551ik
G10(2345) 272af 12.83Im  66.00i-n 4.08 3573 b-f 46.24 o-q 33.05g-s 11.130-s 5.66hk

G11(2478) 2.88a-c 13.39f0 77.33 ¢c-p 4.54 34.89b-g 61.18 f-k 45.90 g-i 14.17 g 6.64 ef
G12(2524) 284ae 1333g-0 7633b-e 4.51 36.91 b-¢e 80.23 be 56.92 be 16.60 cd 6.70 ef
G13(2541)  286ad 13.64do 7667ad 439  3123ej  89.07a 6823a  2020b  853a
G14(2554)  288ac 1346e0 7167c§ 462 43462  67.80d-f 4867eh 1297im  7.69be
GI5(2563)  2.82a-e [13.0lkp 7000el 442  3207d-i 6622d-g 4524gj 1247km 5.05km
G16(2580)  291ab 1396c-m  71.00dk 427  3745b-d  6967de  5936b  1638cd  7.06cf
GI7(2585)  2.80a-e 13.18h-0 7433bg 445  3242d-h  4872m-q 35040s 11891q 579hk
G18(2586)  284ae 1277mp 7433bg 436  3579bf  68.15df 4268i-m 1391 hj 597 g
G19(2602)  2.80a-e 1330go 7233¢i 405  2926gk  4526pg  3024s  1399hj 559hk
G20(2691) 2.68b-g 13.97c-m  68.00 gh 4.25 28.41 h-k 78.81 be 50.00 d-g 1540d-g  7.20c-e
G212717)  2.72af 1470ag  83.00a 445 3590bf  80.00bc  58.84b  2097b  8.20ab
G22(2744) 2952  1593a  7433bg 421 3553bf  586lgl  3928lp I1574df 654eg
G23(3053) 283ae 1526a-c 74.00 b-g 4.62 38.56 a-¢ 65.21 e-h 46.71 f-i 14.81 f-h 7.01 de
G24(3060)  287a-<c 1490ad 78.00ac 428  3299ch  624lej  4046jn  1484fh  5.81hij
G25(3089)  2.80a-e 14.44bj 78.00ac 456  3753bd  58.00h1  3679np 1267jn S568hk
G26(3172)  285a-e 1431ck 76.33b-e 443  3561bf  52.661p  3993jp 1391hj 552hk
G27(3189)  2.61dg 1441bk 6233mn 422 3533bf  3685r 2420t 776u  3.580
G28(3263)  276a-f 1448b-h  71.67cj 441 37.09be  52371p  36.69nr  13.13il  567hk
G29(3277)  286ad 1535ac 7433bg 435  3536bf  90.79a 70132 23542 746
G30(3297)  282ae 1354do 75.00bf 397  3483bg  5467jn 3845mp 14.10gi S575hk
G31(3306)  2.59eh 1422¢]  6200mn 404  3626be  5650im  4270im  1042rt 4250
G3203413)  284a-e 1479af 7333cg 469  3405bh  58.19hd  4035j0  14.17gi 555hk
G33(3432)  267bg 1274mp 6500kn 454  3233dh  6500e-h 4296i-m 11.72mr 4.52mn
G34(3433)  289a<c 1579ab  83.00a 443 37.10be  5596j-m 3777mr 13261k  5.84hj
G35(3483)  291ab  1445bi  80.00ab 460  3453bg  S148Lp  3630nr  1288in  539ik
G36(3541)  291ab 1470ag 7733ad 469  3667be  46700-q 3472ps  1077qs 4.70In
G37(3802)  283a-e I1412cm 7333cg 437 3238dh  SI91lp 4251im  1224kp S565hk
G38(3856)  264cg 1306ip 63.00mn 401 25714k 43.07qr 29925 9381  443n
G39(3888)  24dgi 1239np  4833p 407  2929gk  4707nq  3250rs  11.59nr  522jl
G40(3894)  277ae 1446bi 69.67f1 402  330lch  5560j-m 4479gk 1335k 540ik
G41(3907)  264cg 1450b-h  7267c-h 423 3025fj  8468ab  66.57a  1722¢  6.78ef
G42(0-9897) 270ag 1403cm 6233mn 409  3963ab 6094 £k  4502g§ 1205kq S5.60hk
G43OM-1)  272af 148lae 6433ln 412  3512bg 5335ko 38.10mq 1253kn 5341l
G44(0-72)  27iaf 1370d-0_ 68.00gm _ 393 3394b-h  6409el  38791p  11.02ps  536ik

Mean 2.75 13.87 69.20 4.32 33.69 61.27 44.29 13.84 6.02
Range 2.27-2.95 i1.67-15.93 38.67-83.00 3.93-4.97 24.17-43.46 36.85-90.79 24.20-70.13 7.76-23.54 3.58-8.59
CV% 5.88 6.24 5.88 9.69 13.70 9.98 745 9.89 6.75
LSD(o.05) 0.262 1.404 6.609 NS 4.757 7.853 5.354 1.324 0.659

The means followed by common letter(s) are statistically similar with each other at 5% level of significance.

PH= Plant height (m), BD = Base diameter (mm), NP = Number of nodes/plant, IL= Internode length (cm), LA = Leaf area (sq.
cm), GWW =Green weight with leaves/plant (g), GWO = Green weight without leaves/plant (g), SW =Stick weight/plant (g) and
FW = Fibre weight/plant.
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Growth rate

Plant height of different genotypes was recorded at 75 days, 90 days, 105 days and 120 days (15 days

intervals) and their growth rate was measured as percent of increase in plant height between 75-90

days, 90-105 days and 105-120 days, respectively (Table 4).

Table 4.  Growth rate of different indigenous genotypes of tossa jute at 75 days, 90 days, 105 days and 120
days (15 days intervals)

Genotypes Plant height (m) at different days % increase at different intervals
75 days 90 days 105 days 120 days (75-90) (90-105) (105-120)
days days days
G1(1232) 1.76 1.86 2.23 2.33 5.70 19.73 4.49
G2(1291) 1.78 1.87 2.19 2.29 5.06 17.36 4.57
G3(1880) 2.12 2.25 2.38 2.52 6.51 5.51 6.04
G4(1896) 2.00 2.12 245 2.58 5.83 15.61 5.45
G5(1941) 2.14 233 2.59 2.67 9.36 11.02 322
G6(2099) 2.16 2.23 2.47 2.56 2.97 11.08 3.64
G7(2174) 2.13 2.31 2.62 2.70 9.00 13.26 293
G8(2196) 2.14 227 253 2.65 6.09 11.30 4.88
G9(2335) 2.24 2.36 2.82 291 5.68 19.19 343
G10(2345) 2.18 2.26 2.53 2.63 3.68 12.09 3.69
G11(2478) 2.37 2.47 2.83 2.92 4.41 14.44 3.18
G12(2524) 2.26 2.34 2.57 2.67 3.55 10.00 3.76
G13(2541) 2.20 2.37 2.71 2.77 7.77 14.33 2.21
G14(2554) 2.31 242 273 2.82 4.77 12.68 3.30
G15(2563) 2.23 233 2.62 2.72 4.49 12.76 3.09
G16(2580) 2.34 243 2.68 2.79 3 10.44 398
G17(2585) 2.09 2.24 252 2.68 7.24 12.50 6.35
G18(2586) 238 247 2.79 2.87 393 12.82 2.87
G19(2602) 212 2.33 248 2.64 9.92 6.47 6.73
G20(2691) 2.39 2.47 285 295 3.63 15.37 3:51
G21(2717) 249 2.61 2.86 3.00 4.96 9.71 4.89
G22(2744) 2.58 2.70 2.98 3.09 453 10.63 3.57
G23(3053) 2.55 2.66 2.97 3.06 4.45 11.52 3.14
G24(3060) 2.51 2.59 2.96 3.07 3.18 14.01 3.73
G25(3089) 2.50 2.61 293 3.04 4.41 12.28 3.99
G26(3172) 2.50 2.60 292 3.03 4.17 12.29 3.76
G27(3189) 1.86 2.01 2.10 2.31 8.55 4.33 10.22
G28(3263) 2.35 242 2.70 2.85 2.86 11.71 543
G29(3277) 242 2.55 2.83 294 5.12 11.00 3.89
G30(3297) 2.31 238 2.64 2.75 3.03 10.77 429
G31(3306) 2.12 222 248 2.60 4.87 11.86 483
G32(3413) 2.57 2.64 3.14 3.23 2.74 19.09 2.86
G33(3432) 2.20 2.31 2.62 2.89 5.00 13.27 10.45
G34(3433) 255 2.67 3.17 3.30 4.99 18.71 3.89
G35(3483) 246 2.55 2.96 3.05 3.66 16.06 2.82
G36(3541) 2.40 244 277 2.87 1.69 13.82 3.49
G37(3802) 2.36 248 2.82 2.97 5.25 13.71 532
G38(3856) 2.09 2.14 2.50 2.59 2.40 16.87 5.27
G39(3888) 1.82 1.98 2.18 252 9.03 9.75 15.93
G40(3894) 2.11 2.30 2.54 2.65 9.37 10.58 4.06
G41(3907) 1.56 1.64 222 2.56 5.20 35.46 15.49
G42(0-9897) 2.11 227 2.63 2.78 7.98 15.56 5.84
G43(OM-1) 2.17 2.24 2.62 2.73 3:25 17.29 4.07
G44(0-72) 2.16 2.20 2.54 2.70 2.02 15.44 6.31
Mean 223 234 2.65 2.78 5.14 13.49 4.99
SD 023 0.23 0.25 0.23 2.14 4.80 2.89
CV% 9.58 10.65 5.71 5.43 26.95 12.82 21.24
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Mean plant height of different indigenous genotypes at different stage of growth were found 2.23 m
(75 days), 2.34m (90 days), 2.65m (105 days) and 2.78m (120 days) (Table 4). Mean growth rate of
different genotypes at different intervals were 5.14% (75-90 days), 13.49% (90-105 days) and 4.99%
(105-120 days). All the genotypes except G3 (5.51%), G19 (6.47%) and G27 (4.33%) showed
maximum growth rate between 90 to 105 days. The genotypes viz. G1 (19.73%), G2 (17.36%), G32
(19.09%), G34 (18.71%) and G41 (35.46%) showed considerably higher growth rate between 90 to
105 days.

Results of the present study indicated that the genotypes G1 (Acc. No. 1232), G13 (Acc. No. 2541) and
G21 (Acc. No. 2717) showed better performance in respect of fibre yield and other yield contributing
characters. Therefore these three genotypes might be used as superior parents in future breeding
programs for developing high yielding jute variety. On the other hand, growth rate study indicated that
almost all the genotypes achieved maximum growth (i.e. plant height) between 90 to 105 days of
emergence. Therefore, selection would be effective during this time and plant breeders have no need to
wait till harvest (120 days) period. This would considerably reduce time and labour for selecting quick
growing genotypes. The genotypes G1 (Acc. No. 1232), G2 ((Acc. No. 1291)), G32 (Acc. No. 3413),
G34 (Acc. No. 3433) and G41 (Acc. No. 3907) showed considerably higher growth rate between 90 to
105 days of emergence. So, these materials could be used in hybridization program as fast growing
superior parents for developing tossa jute varieties with higher growth rate.
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