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ABSTRACT  In the present era of Intellectual Property Rights, the distinctiveness, uniformity and stability
of a candidate variety are the basis for granting protection of Plant Breeder’s Rights. Keeping this in view, 27
jute varieties were characterized for 5 quantitative characters viz. leaf angle, time of 50 per cent flowering,
plant height, days to maturity and 1000 seed weight, prescribed in the Draft National DUS Test Guidelines of
Jute. On the basis of COYD and COYU analysis of 5 quantitative characteristics, distinctiveness and uniformity
of 3 olitorius varieties viz. JRO 3690, Chinsurah Green and JRO 36E at CRIJAF, Barrackpore location and 4
varieties T] 40, Chinsurah Green, Bidhan Rupali and JRO 36E at CSRSJAF, Budbud location could be established
whereas 6 capsularis varieties JRC 212, JRC 7447, JRC 321, JRC 4444, UPC 94 and Bidhan Pat 2) at CRIJAF,
Barrackpore location and only 1 variety, JRC 321 at CSRSJAF, Budbud location was ascertained.
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Characterization of extant jute varieties is
required for their protection under Protection of
Plant Variety (PPV) legislation, because varietal
testing for Distinctiveness, Uniformity and
Stability (DUS) is the basis for grant of protection
of extant jute varieties under the Protection of
Plant Varieties and Farmers’ Rights (PPV&FR)
Act, 2001 [1]. The Act has the provision to
compare the novel candidate variety with the
varieties of common knowledge on a set of
relevant characteristics prescribed in the Draft
National Test Guidelines for DUS testing of jute
[2] and commonly accepted for this purpose at
the time of filling of application. Extant jute
varieties seeking protection need to be registered
with Protection of Plant Varieties and Farmers’
Rights (PPV&FR) Authority and the registered
extant jute varieties will be the varieties of
common knowledge/reference varieties.
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Though morphological characterization of 27
jute varieties (20 released/notified and 7 varieties
of common knowledge) for 3 years using 16
qualitative morphological characteristics was done
for application of DUS Testing [3] to establish
distinctiveness among the varieties,
distinctiveness of only few varieties could be
established individually and remaining varieties
could be classified into 2 or more groups. The
present investigation has therefore, been aimed
at establishing distinctiveness and uniformity of
extant jute varieties based on combined over ;rear
analysis of quantitative traits using DUS Trial
Software facilitating registration of distinct extant
jute varieties with PPV&FR Authority.

MATERIALS AND METHODS

A DUS trial of 20 varieties of 2 species of jute
(Corchorus olitorius and C. capsularis) released or
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notified in India and 7 varieties of cn'mm'on
knowledge were evaluated for 5 quantitative
characters viz. leaf angle, time of 50 per cent
flowering, plant height, days to maturity and
1000 seed weight. Nucleus or breeder seed was
used for the study in the first year and later
seed grown from the original seed was used for
further study. The experiment was conducted
during rainy season of 2003-04, 2004-05 and
2005-06 at 2 designated DUS testing centers for
jute in West Bengal viz. Central Research Institute
for Jute and Allied Fibres (CRIJAF), Barrackpore
and Central Seed Research Station for Jute and
Allied Fibres (CSRSJAF), Budbud, Burdwan in
randomized block design with 3 replications.
Each replication consisted of 4 rows of 5m length
with 40 x 5 cm spacing.

The observations were recorded on 10 plants
in each replication at specified stages of crop
growth period when the characters under study
had full expression.

UPOV has developed a method known as the
Combined Over Years Distinctness (COYD)
analysis, which takes into account variations
between years. This method requires the size of
the differences to be sufficiently consistent over
the years and takes into account the variation
between years (TG/1/3) [4]. When the uniformity
of plants of a variety is to be judged on the
basis of quantitative characteristics then the
standard deviation (SD) can be used to
summarise the spread of the observations. A new
variety can then be tested for uniformity by
comparing its SD with that of reference varieties.
There are several possible ways of assessing
uniformity based on the SD. UPOV has provided
Combined-Over-Years Uniformity (COYU)
criterion using the SD for the determination of
uniformity (TGP/10) [5].

Analysis of the DUS trial data was done
following COYD for distinctiveness and COYU
for uniformity using the DUST Software [6].
Calculation of the COYD criterion involved
analysing the variety-by-year table of means for
eac?u characteristic to get an estimate of the
varieties-by-years variation, which was used to
calculat.e an LSD. The varieties-by-years mean
Square 1s used as the estimate of the varieties-

by-years variation, and the resulting LSD is
known as the COYD LSD (TGP/9) [7]. A pair
of varieties is considered to be distinct if their
over-years means differ by at Jeast the COYD
LSD in 1 or more characteristics.

Marked differences between years in the
range of expression of a characteristic can occur.
To take account of this effect it is possible to fit
extra terms, 1 for each year, in the analysis of
variance. Each term represents the linear
regression of the observations for the year against
the variety means over all years. The method is
known as modified joint regression analysis
(MJRA) [8] and is recommended in situations
where there is a statistically significant (p <1 %)
contribution from the regression terms in the
analysis of variance. Occasionally, a pair of
varieties may be declared distinct on the basis of
a t-test which is significant solely due to a very
large difference between the varieties in a single
year. To monitor such situations a check statistic
is calculated, called F, which is the variety-by
years mean square for the particular variety pair
expressed as a ratio of the overall variety-by
years mean square. This statistic should be
compared with F-distribution tables with 1 and
g, or 2 and g, degrees of freedom, for tests with
2 or 3 years of data respectively where g is the
degrees of freedom for the variety-by-years mean
square. If the calculated F, value exceeds the
tabulated F value at the 1 per cent level then an
explanation for the unusual result should be
sought before making a decision on
distinctiveness. From the over-year variety means
following expressions are also included in the

table.
YEAR MS: the mean square term for years
VARIETY MS: the mean square term for varieties

VAR. YEAR MS: the mean square for varieties-
by-years interaction

F1 RATIO: ratio of VARIETY MS to VAR.YEAR
MS

VAR.REP MS: average of the variety-by-replicate
mean squares from each year

F2 RATIO: ratio of VAR.YEAR MS to VAR.REP
MS
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BETWEEN SE: standard error of variety means
over trials on a plot basis

WITHIN SE: the standard error of variety means
within a trial on a plot basis

DF: the degree of freedom for varieties-by-years

MJRA SLOPE: the slope of the regression of a
single year’s variety means on the means over
the 3 years

REGR F VALUE: the mean square due to MJRA
regression as a ratio of the mean square about
regression

REGR PROB: the statistical significance of the
REGR F VALUE

TEST: indicates whether MJRA adjustment was
applied (REG) or not (COY).

The calculation technique for uniformity
involved ranking the reference and candidate
varieties by the mean value of 3 characteristics
viz. leaf angle, plant height and 1000 seed weight
(the data on time to 50 per cent flowering and
days to maturity was not available on individual
plants which is required for the determination
of COYU analysis). Each variety’s SD was taken
and the mean SD of the most similar varieties
was substracted. This procedure gave, for each
of its uniformity expressed
relative to that of comparable varieties. The
results for each year were combined in a variety-
by-years table of adjusted SDs and analysis of
variance was applied. The mean adjusted SD for
the candidate was compared with the mean for
the reference varieties using a standard t-test.
COYU, in effect, compared the uniformity of a
candidate variety with that of the reference
varieties most similar in relation to the
characteristic being assessed. The main
advantages of COYU were that all varieties could
be compared on the same basis and that
information from several years of testing might
be combined into a single criterion.

An analysis was performed for 2 years and
3 years separately. For the distinctiveness, only
those varieties were considered in the third year
which were not distinct in the 2 years analysis.
However for the uniformity, all the varieties
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present in the 2 years analysis have also been
included in the 3 years analysis.

RESULTS AND DISCUSSION

Variety means over 2 years distinctiveness for 5
quantitative traits of olitorius varieties at
CSRSJAF, Budbud location revealed that leaf
angle of the 16 varieties ranged from 59.8° to
70.6° (Table 1). The variety T] 40 exhibited
highest leaf angle (70.6°) followed by variety JRO
36 E (69.6°). Minimum number of days to 50 per
cent flowering was recorded for the variety
Chinsurah Green (101.7 days) followed by the
variety Sudan Green (113.5 days). Among 16
olitorius varieties maximum plant height was
observed in variety Bidhan Rupali (441.0 cm)
followed by TJ 40 (438.0 cm). Minimum days to
maturity was recorded for the variety Sudan
Green followed by Tanganyika 1 indicating that
these 2 varieties were early with regard to
maturity as compared to other olitorius varieties.
Variety Chinsurah Green recorded highest 1000
seed weight (2.18g) indicating higher seed yield
than the other varieties. As there was no
significant regression, F value at P < 1%, COY
was adopted for all the 5 descriptors (Table 1).

COYD analysis for 2 years distinctiveness for
olitorius varieties at CSRSJAF, Budbud location
exhibited that 5 varieties viz. TJ 40, Chinsurah
Green, Sudan Green, Bidhan Rupali and JRO 36E
were distinct from all olitorius varieties (Table 2),
while remaining eleven varieties were non-distinct
from 1 or more varieties. The non-distinct
varieties therefore, needed 3 years for further
distinctiveness analysis.

Three years distinctiveness analysis for
olitorius varieties at Budbud showed that 3
more varieties viz. JRO 632, JRO 128 and
Tanganyika 1 were distinct from other olitorius
varieties (Table 2). Therefore, a total of 8 olitorius
varieties were distinct from other olitorius
varieties at CSRSJAF, Budbud location after 3
years of distinctiveness analysis.

Uniformity analysis for 2 years and 3 years
of olitorius varieties at CSRSJAF, Budbud location
showed that 5 varieties viz. JRO 3690, TJ 40,
Sudan Green, Bidhan Rupali and JRO 36E were
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Table1. Variety means over 2/3 years distinctiveness for five quantitative traits of C. olitorius at CSRSJAF, Budbud

Variety Leaf angle Time of Plant Days to 1000 seed
50% flowering  height (cm) maturity weight (g)

2yrs 3 yts 2yrs 3 yrs 2yrs 3yrs 2yrs 3 yrs 2 yrs 3 yrs

1. JRO 632 61.2 62.7 1371 139.4 329.6 325.7 1465 147.1 2.09 2.09
2. JRO 3690 63.6 64.5 138.5 1402 3268 3261 1480 1489 1.85 1.85
3. KOM 62 69.1 69.3 134.2 137.1 3409 3286 1452 146.2 1.93: 1.93
4. TJ] 40 70.6 72.0 1297 132.1 438.0 4399 1415 1414 1.82 1.83
5. JRO 66 65.9 66.3 136.0 138.8 391.0 3605 143.8 1467 192 191
6. JRO 524 59.8 61.4 143.2 145.8 325.0 3237 155.7 1564 1.85 1.85
7. JRO 7835 62.9 62.8 152.0 150.0 357.3 352.0 1665 1640 186 1.86
8. JRO 878 64.1 64.9 144.2 1453 3592 3531 1565 1568 1.85 1.85
9. JRO 8432 63.5 63.6 139.8 141.1 3613  354.7:148.3 . 150:0::1.84  1.84
10. JRO 128 63.7 63.6 141.3 1413 3619 3527 1502 1504 2.07 2.06
11. JRO 620 66.0 66.5 124.5 1269 3169 3184 1355 139.3 188 1.88
12. Chinsurah Green 67.7 68.0 101.7 109.7. . 228 0.=0239.5. C131.0° 1354 " 218 " 2.19
13. Sudan Green 67.4 67.7 111375 TI77. 00 067:45 2681167112407 #126.1 214 <213
14. Tanganyika 1 63.3 64.6 115.0 120.3°% 279.4" 2795 1282 1328 "'1.91 ' 1.91
15. Bidhan Rupali 64.4 64.8 1397 140.7 441.3 4404 1490 151.7 1.87 1.87
16. JRO 36E 69.6 6915 155:2 154.1 4144 4152 1652 1648 179 1.79
YEAR MS 75.3 89.7 176.0 755.4 49249 4519.1 60.2 3305 0.00 0.00
VARIETY MS 55.8...75:3 221.0 1300.0 20620.2 28150.6 876.1 1017.8 0.09 0.13
VAR. YEAR MS 67.7 372 204.8 101.7 1980.0 1714.3 991 82.1 0.00 0.00
F1 RATIO 0.8 2.0 6.0 128 - 104 16.4 8.8 12.4 205.17291.69
VAR. REP MS 0.6 0.4 0.8 0.9 22.5 19.4 1.5 14 0.00 0.00
F2 RATIO 122.0 96.4 255.2 11215 87.9 88.6 67.5 60.7: 712,201 2.52
BETWEEN SE 3.4 2.0 5.8 3.4 18.2 13.8 4.1 0L 10.0%¢ 0,01
WITHIN SE 0.3 0.2 0.4 0.3 19 nS 0.5 04 0.01 0.00
MJRA SLOPE (Yr 1) 1.6 7 0.7 0.9 0.9 1.0 0.9 1.0 097 098
MJRA SLOPE (Yr 2) -0.2 0.1 1.3 1.5 131 1.1 1.1 T 3o 008 12.05
MJRA SLOPE (Yr 3) NA 0.7 NA 0.6 NA 0.9 NA 0.7 NA 098
REGR F VAL 8.5 3.3 7.5 111 0.9 0.7 19 5.2"7447 2.50
REGR PROB 1:2 5.4 1.6 0.0 36.4 52.2 19.6 2529 9.99
Test COX.. COY SO0y MR = COY. COY" COY oY " CoY-COoY
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Table2. Summary for COYD criterion for distinctiveness for C

MJRA when regression significant at 1 per cent level

A. 2 years distinctiveness

125

. olitorius at CSRSJAF, Budbud location at 1.0% level using

Candidate varieties 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 JRO 632 AP © R © BACHS © BN ® SN Gl » S 5 e » Lot | > ] % b > it - acniy e o
2 JRO 3690 Dovess SDDIDE I ND D ND - NDT D NEE D SRR R
3 KOM 62 |1 I - LI R D REYSE) ) LI o S » LS = BN 7 Lo b Sl 0,
4 TJ 40 DFYD - DAL D INPARID - DY [ WS INSDA DD R EETERDD
5 JRO 66 LSRN D - | DS SH DR ) D D B DR D - VRN )
6 JRO 524 BAsNBD D | DI 1B = ND: NDauND s B P DD FDEAEB G
7 JRO 7835 DY D s Sy D SN =N DS ) D D DD D sl el
8 JRO 878 DERINID S ) 1D AR S IN DN = SN 1) D Pas DS E s B SEy e b
9 JRO 8432 DN SN D D ND D ND - D Pt - B LD
10 JRO 128 INID=ED) D {BE ED) |BJ IR} 1B D - i I 00 B B SR D B D
11 JRO 620 PAtiND D ID) 1D )DJENID)L D, D D - | BRI DI IN ] Bt D g i1 D,
12 Chinsurah Green D D D DD DD AP D D D A ) 1BAI 1D,
13 Sudan Green Dy D D Dy "D IDLSdB) S D) Y D) D | D LA b} BN B SRSl D R B 1D,
14 Tanganyika 1 [R5 D D ED DEESE) SN D P AND DR - DM D,
15 Bidhan Rupali DS IND) D DD DD D D D D7 DD D - D
16 JRO 36E D D D 1D D) |D) % 1D} D) D D | B W) D MO © [+ ) D I B R
No of ND varieties 1 4 1 0 1 4 2 4 3 1 2 0 0 1 0r 10
Overall ND ND ND D ND ND ND ND ND ND ND D D ND D
distinctiveness

Candidate varieties 1 2 3 4 5 6 7 8 9 100 11 424513 - 14 157016
B. 3 years distinctiveness*

Overall D ND ND ND ND ND ND ND D ND D

distinctiveness

Candidate varieties 1 2 3 5 .6 7,5 8 TR ple; gkl apla

*In 3 years analysis only those varieties which are not distinct in 2 years have been considered

uniform for the traits leaf angle, plant height and
1000 seed weight (Table 3).

Therefore, it can be concluded that 4 varieties,
TJ 40, Chinsurah Green, Bidhan Rupaii and
JRO 36E, were distinct and uniform at CSRSJA-Ff
Budbud location based on 2 and 3 years analysis.

Variety means over both 2 and 3_year5
distinctiveness analysis of olitorius varieties for
the traits studied at CRIJAF, Barrackpore location
(Table 4) recorded highest leaf angle for the

variety JRO 36 E, maximum plant height for the
variety JRO 66, and maximum weight of 1000
seeds for the variety Chinsurah Green. On the
other hand 2 years analysis exhibited minimum
number of days to 50 per cent of flowering and
days to maturity for JRO 632 and JRO 620,
respectively, while the reverse condition was
noted in 3 years analysis. As there was no
significant regression F value at P < 1%, COY
was adopted for all the 5 descriptors.
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Table 4. Variety means over 2/3 years distinctiveness for five quantitative traits of C. olitorius at CRIJAF, Barrackpore

W Leaf angle Time of Plant Days to 1000 seed
50% flowering  height (cm) maturity weight (g)

2yrs 3yrs 2yrs 3yrs 2yrs 3yrs 2yrs 3 yrs 2 yrs 3 yrs

1 JRO 632 65.8 669  110.0 1103 3189 337.2 1290 128.0 2.09 2.09
2 JRO 3690 67.1 68.6  121.0 121.7 3293 3428 139.0 1393 1.86 1.86
3 KOM 62 70.1 68.5  130.0 126.0 3319 3453 1435 139.6 192 192
4 TJ 40 68.4 714  131.0 131.7 4386 4365 1465 146.7 181 1.83
5 JRO 66 61.1 64.6 1363 136.4 443.6 439.1 1468 1474 193 192
6 JRO 524 63.7 68.6  147.0 1438 3725 3823 1580 1553 1.85 1.86
7 JRO 7835 60.0 59.8 ... 158.0 ,.158.0% " 41172 412.6" "169.5 " 1169.4'| " 1.85 * 186
8 JRO 878 70.0 69.8 1415 1424 3919 4056 1565 1567 1.85 1.85
9 JRO 8432 66.0 648  149.7 149.7 3813 3875 1602 161.0 1.84 1.87
10 JRO 128 62.7 67.1 1600 160.3 3785 3849 1705 1712 2.05 2.02
11 JRO 620 69.4 69.2  110.7 1167 3184 3439 1255 131.1 190 1.92
12 Chinsurah Green 68.4 684  111.8 1119 2705 306.1 1293 129.6 2.18 2.16
13 Sudan Green 71.3 7.1 113.0 1021 2715 309.0 129.7 130.1 2.13 2.12
14 Tanganyika 1 72.5 73.37 118,277 113. 1542846y #319:05 131,015 11381 2iH9Z 192
15 Bidhan Rupali 68.2 69.8  154.8 155.2 4403 437.8 167.8 1682 1.89 1.90
16 JRO 36E 74.6 743 1565 156.2 409.1 411.0 167.0 167.0 178 1.81
YEAR MS 473.0 3977 128 514 4289 247472 1.8 3.0 0.00 0.00
VARIETY MS 100.0 111.2  2139.7 3391.1 21300.3 18961.51595.4 2307.2 0.09 0.11
VAR. YEAR MS 88.5 79.1 418 1278 14594 26729 368 52.6  0.00 0.00
F1 Ratio 14 1.4 51.2  26.5 14.6 71 434 43.8 164.01 59.77
Var. Rep MS - 0.3 1.6 14 430 2005 1606 1.6 15 0.00 0.00
F2 Ratio 3485  49.4 31.0 3.0 7.3 16.6 22.4 349 146 1.71
Between SE 3.8 3.0 2.6 3.8 186, 1722 28 24 0.01 0.01
Within SE 0.2 0.4 0.5 2.2 5.8 42T D5 04  0.01 0.01
MJRA slope (Yr 1) 0.3 11 1.0 0.9 ;o i 1 LU s "1 08
MJRA slope (Yr 2) 1.4 1.5 1.0 1.0 1) 14 10 1.0:4:-302-.1.13
MJRA slope (Yr 3) NA 0.6 NA Lt NA 04 NA 1.0 NA 079
REGR F VAL 1.9 0.2 0.2 0.8 1.3 89 0.1 03171122951
REGR PROB 19.3 78.7 66.4 477 277 0.1 835 923 28.74 0.07
Te\st\ COY.. . COY: COY.#COY COY. MR COY  COY COY. MR

DL
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At CRIJAF, Barrackpore location 2 years
distinctiveness analysis for olitorius varieties
revealed that 6 varieties viz. JRO 3690, KOM 62,
JRO 66, JRO 128, Chinsurah Green and JRO 36E
were quite distinct from all other olitorius
varieties (Table 5). The remaining ten varieties
were non-distinct from 1 or more olitorius
varieties. These ten non-distinct varieties at
CRIJAF, Barrackpore location were further
analysed for 3 years distinctiveness test.

Three years distinctiveness test of olitorius
varieties at CRIJAF, Barrackpore location showed
that no variety was distinct at this location (Table
5). Therefore, no additional distinctiveness could
be achieved from 3 years distinctiveness analysis.

At CRIJAF, Barrackpore location 2 years
uniformity analysis of olitorius varieties exhibited
that 7 varieties viz. JRO 632, JRO 3690, JRO 524,
JRO 878, Chinsurah Green, Tanganyika 1 and
JRO 36E were uniform for all the characters
(Table 6). On the other hand, 3 years uniformity
analysis revealed that 4 varieties (JRO 524,
Chinsurah Green, Tanganyika 1 and JRO 36 E)
were uniform. These 4 varieties were also
exhibited their uniformity in 2 years uniformity
analysis. Therefore, there was no extra benefit
for conducting 3 years uniformity analysis.

Distinctiveness and uniformity analysis for
olitorius varieties at CRIJAF, Barrackpore location
revealed that 3 varieties wviz. JRO 3690,
Chinsurah Green and JRO 36 E were distinct and

uniform.

Variety means over both 2 and 3 years
distinctiveness analysis of capsualris varieties at
CSRSJAF, Budbud location showed that variety
JRC 321 recorded least number of days to 50
per cent flowering and days to maturity as
compared to other varieties (Table 7). In both
cases highest plant height was recorded for
the wvariety JRC 321, while highest value for
1000 seed weight was recorded for the variety
UPC 94. Interestingly, in 2 years analysis variety
JRC 321 recorded highest leaf angle, whereas it
was variety D-154 in 3 years analysis. As there
was no significant regression F value at P < 1

per cent, COY was adopted for all the 5
descriptors.

Two years distinctiveness analysis  for
capsualris varieties at CSRSJAF, Budbud location
revealed that only variety UPC 94 was distinct
from the other capsularis varieties (Table 8).

Three years distinctiveness analysis of
capsularis varieties at CSRSJAF, Budbud location
revealed that only 1 variety, JRC 321, was distinct
from all capsularis varieties (Table 8). But the
remaining varieties were non-distinct from other
varieties. Therefore, only 2 varieties were distinct
from other capsularis varieties after 3 years
distinctiveness analysis.

Two years uniformity analysis of capsularis
varieties at, CSRSJAF, Budbud location showed
that 5 varieties viz. JRC 321, Padma, JRC 698,
Bidhan Pat 1 and Bidhan Pat 3 were uniform for
the traits leaf angle, plant height and 1000-seed
weight (Table 3). But not a single variety
appeared uniform in 3 years uniformity analysis
at this location.

Therefore, the distinctiveness and uniformity
study for capsularis varieties at Budbud location
showed that only variety JRC 321 was distinct
and uniform.

Variety means over 2 years distinctiveness
analysis of capsularis varieties at CRIJAF,
Barrackpore location showed that variety JRC 321
exhibited minimum number of days to 50 per
cent flowering and days to maturity, while
highest leaf angle, plant height and 1000 seed
weight was observed in varieties JRC 7447,
JRC 4444 and UPC 94 respectively (Table 9).
MJRA was used for leaf angle as significant
regression F value at P<1% was observed.

At CRIJAF, Barrackpore location 2 years
distinctiveness analysis for capsularis varieties
revealed that all varieties were distinct (Table 10).
Therefore, 3 years analysis for distinctiveness of
capsularis was not required.

At CRIJAF, Barrackpore location 2 years
uniformity analysis for capsularis varieties showed
6 varieties wviz. JRC 212, JRC 7447, ]JRC 321,
JRC 4444, UPC 94 and Bidhan Pat 2 were uniform
for all the traits (Table 6). Three years uniformity
analysis revealed that 4 varieties viz. JRC 212,
JRC 321, UPC 94 and Bidhan Pat 2 were uniform.
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Table5. Summary for COYD criterion for distinctiveness of C. olitorius at CRIJAF, Barrackpore at 1.0% level using MJRA

when regression significant at 1 per cent level

A. 2 years distinctiveness
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Candidate varieties 1 4 6 7 8
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ND ND ND

g1l 13 T4 515

*In 3 years analysis only those varieties which are not distinct in 2 years have been considered

But these varieties were common in 2 years
uniformity analysis. Therefore, there was no extra
benefit for conducting 3 years analysis.

At CRIJAF, Barrackpore location the analysis
for distinctiveness and uniformity of capsularis
varieties revealed that 6 varieties viz. JRC 212,
JRC 7447, JRC 321, JRC 4444, UPC 94 and
Bidhan Pat 2 were distinct and uniform.

On the basis of 16 qualitative morphological

characteristics Kumar et al. [3] could establish
distinctiveness of 5 olitorius varieties viz. Bidhan
Rupali, JRO 878, Chinsurah Green, JRO 66,
JRO 7835 and JRO 36E and 2 capsularis varieties
viz. Padma and D 154; and the remaining
varieties could be classified into 2 or more
groups. In the present study on the basis of 2
years DUS trial analysis of 5 quantitative
characters using DUST software distinctiveness
was shown by 5 olitorius varieties (T] 40,

e —— S
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Table7. Variety means over 2/3 years distinctiveness for five quantitative traits of C, capsularis at CSRSJAF, Budbud

Variety Leaf angle Time of Plant Days to 1000 seed
50% flowering height (cm) maturity weight (g)

2yrs 3yrs 2yrs 3ys 2 yrs 3 yrs 2yrs 3 yrs 2 yrs 3 yrs

17 JRC 212 63.7 64.9 1177 1271 2415 2138 1278 1369 3Ja8 34

18 JRC 7447 65.3 67.0 128.0 1240 3049 3077 1375 1347 339 340

19 JRC 321 69.1 67.6 9077901 - 30607 3012 1017¢ 10085 37T 15

20 Padma 66.9 61.0 1245 1183, 307.4. 309.5 1342 : 1279 357 357
21 JRC 4444 68.2 67.0  :132.0::130.7:x 3170 (3277 1430 i 1413 S Hd oA
22 UPC 94 55.3 54.4 9.7 964 2977 3013 1067 106.6 3.80 3.80
23 JRC 698 64.7 59.6 1160 115.7 3156 326.8 1277 1268 3.44 3.44
24 Bidhan Pat 1 66.1 67.2  103.8 103.2 299.0 308.0 1163 1169 3.44 3.40
25 Bidhan Pat 2 63.6 65.5 91.7 926  258.6 301.0 109.0 109.8 3.54 3.49
26 Bidhan Pat 3 66.0 66.8  109.0 109.6 2952 304.4 122.0 1234 353 3.3
27 D 154 68.0 68.5  120.8 123.4 2434 2423 1338 1358 3.41 3.40
Year MS 69.6 77.1 231 11.6 35761.0 20589.3 7.3 46  0.00 0.01
Variety MS 83.1 171.7 1270.6 1878.7 4708.4 10489.11113.8 1653.7 0.10 0.17
Var. year MS 44.2 853 5525 4147 42950 1782.7 460.5 356.7 0.01 0.01
F1 Ratio 1.9 2.0 2.3 45 jd gy 46 15.03 18.50
Var. Rep MS 0.6 0.4 0.8 0.9 22.5 194 15 1.4 0.00 0.00
F2 Ratio 798 2214 688.6° '459.0 1907 922 3136 2637 3420 51.88
Between SE 7 | 3.1 9.6 6.8 26.8 141 7988 6.3  0.03 0.03
Within SE 0.3 0.2 0.4 0.3 1.9 1 5e:05 04  0.01 0.00
MJRA slope (Yr 1) 0.5 0.2 0.8 1.0 0.1 (24 40:8 1.1 096 090
MJRA slope (Yr 2) 1.4 0.6 1.2 .08 1.5 1.3 012 08 1.04 095
MIRA slope (Yr 3) NA 1.8 NAC 1 NA 147 "NA 1P NA 115
REGR F VAL SedhE el 0] L ai 750 05 000 1099
REGR PROB 16.2 64.9 a7 127.1 74 2138 481 1369 6635 341

et “Oov. @Oy COY' COY. . COYs TMJR:COY: - COY. COY COY
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Table8. Summary for
capsularis at Budbud

A. 2 vears distinctiveness

YD criterion at 1.0 per cent level using MJRA when regression significant at 1% level of C.
CcO criteri E

18 19 20 21 22 23 24 25 26 2/
Candidate varieties 17
D ND D ND ND ND ND ND

17 JRC 212 - ND D

D D ND D ND ND ND ND ND
18 JRC 7447 ND 5 S A
19 JRC 321 D D - ND D D D D
20 Padma D D ND - ND D ND - ND: NP> ND D
21 JRC 4444 ND ND D ND - D ND ND ND ND ND
22 UPC 94 D D D D D - D D D D D
23 JRC 698 ND ND D ND ND D - ND ND ND ND
24 Bidhan Pat 1 ND ND D ND ND D ND - ND ND ND
25 Bidhan Pat 2 ND ND D ND ND D ND ND - ND ND
26 Bidhan Pat 3 ND ND D ND ND D ND ND ND - ND
27 D 154 ND ND D D ND D NP “NB:  ND - = NP -
No. of ND varieties 7 7 1 6 8 0 8 8 8 8 7
Overall distinctiveness ND ND ND ND ND D ND ND ND ND ND
Candidate varieties 1.7 18 19 20 21 22 23 24 25 26507
B. 3 years distinctiveness*
Overall distinctiveness ND ND D ND: “ND. NBD NP NP NPt NP
Candidate varieties 17 18 19 20 21 23 24 25 26 27

“In 3 years analysis only those varieties which are not distinct in 2 years have been considered

Chinsurah Green, Sudan Green, Bidhan Rupali
and JRO 36E) at CSRSJAF, Budbud location and
by 6 olitorius varieties (JRO 3690, KOM 62, JRO
66, JRO 128, Chinsurah Green and JRO 36E) at
CRIJAF, Barackpore location whereas in 3 years
DUS trial analysis distinctiveness was shown by
only 3 olitorius varieties (JRO 632, JRO 128 and
Tanganyika 1) at CSRSJAF, Budbud location but
no variety was distinct at CRIJAF, Barrackpore
location. The result indicated that 2 years’ DUS
trial data were sufficient to establish
distinctiveness of olitorius varieties for
quantitative characters.

COYU analysis of both 2 years’ and 3 years’
data of CSRSJAF, Budbud, uniformity was shown
by 5 olitorius varieties (JRO 3690, TJ 40, Sudan

Green, Bidhan Rupali and JRO 36E). At CRIJAF,
Barrackpore location uniformity analysis of 2
years’ data revealed that 7 olitorius varieties (JRO
632, JRO 3690, JRO 524, JRO 878, Chinsurah
Green, Tanganyka 1 and JRO 36E) were uniform
whereas in 3 years’ data analysis 4 olitorius
varieties (JRO 524. Chinsurah Green,
Tanganyika 1 and JRO 36E) were uniform.

When distinctiveness and uniformity were
considered together 3 olitorius varieties (JRO 3690,
Chinsurah Green and JRO 36E) at CRIJAF,
Bararckpore location and 4 varieties (TJ 40,
Chinsurah Green, Bidhan Rupali and JRO 36E) at

CSRSJAF, Budbud location were distinct and
uniform.
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Table9. Variety means over two years distinctiveness for five quantitative traits of C. Capsularis at CRIJAF, Barrackpore

Variety Leaf Time of Plant Days to 1000 Q?Ed
: angle 50% flowering height (cm) maturity
weight (g)
17 JRC 212 64.6 94.5 226.4 105.7 34
18 JRC 7447 70.9 115.8 323.0 128.8 3.4
19 JRC 321 64.8 89.0 316.1 100.0 3.7
20 Padma 65.8 106.0 323.5 116.7 3.6
21 JRC 4444 63.4 128.0 354.3 139.5 35
22 UPC 9%4 63:9 99.2 319.9 108.2 3.8
23 JRC 698 49.8 1155 340.6 128.2 34
24 Bidhan Pat 1 51:5 102.2 D225 117.2 3.4
25 Bidhan Pat 2 64.9 94.7 319.1 109.7 35
26 Bidhan Pat 3 62.6 111.0 3221 127.5 3.5
27 D 154 55.4 114.3 2733 131.7 3.5
Year MS 5760.5 835 18.4 0.2 0.0
Variety MS 195.6 824.9 7207.7 950.6 0.1
Var. Year MS 160.0 4.9 14.2 7.4 0.0
F1 Ratio 1.2 169.4 506.4 128.3 49.5
Var. Rep MS 0.3 1.4 200.5 1.6 0.0
F2 Ratio 630.3 3.6 0.1 4.5 4.8
Between SE 52 0.9 1.5 1:1 0.0
Within SE 0.2 0.5 5.8 0.5 0.0
MJRA slope (Yr 1) -0.5 1.0 1.0 1.0 1.0
MJRA slope (Yr 2) 1.6 1.0 1.0 1.0 1.0
REGR F VAL 10.8 0.4 4.0 0.2 0.3
REGR PROB 0.9 56.4 Tt 66.6 57.2
Test MJR @EYY ‘alend (€(0)'¢ COY

In case of capsularis varieties only UPC 94 was
distinct using COYD analysis for 2 years data of
CSRSJAF, Budbud location and only JRC 321 was
distinct for 3 years’ data of the same locatio.n
whereas all capsularis varieties were distinct in
COYD analysis for 2 years at CRIJAF, Barrackpore
location.

COYU analysis of 2 years’ data revealed that
5 capsularis varieties (JRC 321, Padma, JRC 698,
Bidhan Pat 1 and Bidhan Pat 3) were uniform at
CSRSJAF, Budbud location and 6 varieties (JRC
1212, JRC 7447, JRC 321, JRC 4444, UPC 94 and

Bidhan Pat 2) were uniform at CRIJAF,
Bararckpore location. But COYU analysis for 3
years data revealed that no variety was uniform
at CSRSJAF, Budbud and 4 varieties (JRC 212,
JRC 321, UPC 94 and Bidhan Pat 2) were uniform

at CRIJAF, Barrackpore location.

When distinctiveness and uniformity were
considered together 6 capsularis varieties (JRC 212,
JRC 7447, JRC 321, JRC 4444, UPC 94 and Bidhan
Pat 2) were distinct and uniform at CRIJAF,
Barrackpore location and only 1 variety, JRC 321,

was distinct and uniform at CSRSJAF, Budbud
location.
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i t 1.0 per
Table 10. Summary for COYD criterion for two years distinctiveness of C. capsularis at CRIJAF, Barrackpore a per cent
level usiﬁg MJRA when regression significant at 1 per cent level

A. 2 years distinctiveness

Candidate varieties 17 18 19 20 21 22 23 24 25 26 27
17 JRC 212 - DD D D I8 e 0 D D D
18 JRC 7447 i o T D D R RRST D D D
19 JRC 321 D D - D D D DE S D D D
20 Padma D D D ¥ D D D D D D D
21 JRC 4444 D ¢iD D' D - D it D D D
22 UPC 94 D &5 D¢ D D - D D D D D
23 JRC 698 D L85 D D D D - D D s Rl
24 Bidhan Pat 1 B " X%y D D D D D - D D D
25 Bidhan Pat 2 B "D D D D D B B - D D
26 Bidhan Pat 3 D D Dy T B D D Py D D - D
27 D 154 D D Dy NS D D D D D D -
No. of ND varieties 0 0 0 0 0 0 0 0 0 0 0
Overall distinctiveness D D D D D D D D D D D
Candidate varieties 17 18 19 20 21 22, 23 24 25 26 27

B. 3 years distinctiveness is not required as all the varieties were distinct based on 2 years analysis

We also conclude that the trials should be jute varieties (Corchorus olitorius L. and C.
conducted for 3 years as there is additional gain capsularis L.) and thEir_ application. for-DUS
for the determination of distinctiveness and testing. Indian J: Genet., 66: 310508
uniformity. 4. UPOV (2002). General introduction to the
::(aabnilliirtlatiac;nd (:fled;itinftness, tunfif;)lrmity _ang
velopment of harmonize
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