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Abstract: Fifteen modem rice varieties were grown in Aman seasons of 2002 and 2003, On the basis of data on
days to 50% flowering, 1000-grain weight, plant height, flag leaf area, yield, field grain per panicle, tiller number
per hill and flag leaf angle in the lower portion, characters like days to 50% flowering and 1000-grain weight
made the largest contribution to the total divergence. After excluding less contributory characters to the total
divergence and Mahalanabis D values were calculated, then identified the most three distant and closest pairs.
From the distance matrix tables of Mahalanabis D? analysis, (BR10, BRRI dhan30) was found as the closest pair
and (BR5, BRRI dhan33) was found most distant pair. Tt was estimated that among the Aman varieties, yield,
tiller nmumber per hull, filled grains per panicle were the less contributing characters towards the total divergence.
Breeding for the improvement of those characters, therefore, have the little possibility. However, there 1s a
scope to improve days to flowering using those varieties.
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INTRODUCTION

Rice is the staple food for the people of Bangladesh.
In the country, about 43% Aman rice area 1s covered by
the modern varieties!. Bangladesh Rice Research
Institute has developed 18 Aman modemn varieties™ but
few have been popular among the farmers. To get the
adequate production from the favorable environment, it is
umportant to know the variability among the varieties,
characters contribution towards the variability and scope
of improvement of different characters.

Genetic diversity is one of the important tools to
quantify genetic variability m both cross and self-
pollinated crops™¥. Precise information on the nature and
degree of genetic divergence of the parents is the
prerequisite of variety development program. The
quantification of genetic diversity through biometrical
procedures has made it possible to choose genetically
diverge  parents for successfully hybridization
programme™®. Moreover, evaluation of genetic diversity
1s important to know the source of genes for a particular
trait with in the available germplasm'™. It is the common
view of the researchers that the more diversity of parents,
the greater chances of obtaiming high heterotic Fis and
broad spectrum of variability in segregating generations.
But if we go for particular character improvement, it is
important to know the contribution of that character to the
total divergence and or diversity between the involving in
hybridization. The results of diversity analysis often

influenced by the number of characters and the nature of
characters considered for analysis. Further Multivariate
analysis is an important tool for assessing the degree of
divergence and relative contribution of different
characters to total divergence®™'! Miah et al "Jalso
suggested that the multivariate analysis is an important
tool to identify genetically diverse parents. Studies on
character contribution to the total divergence mn rice are
scarce 1n Bangladesh. Therefore, present study was
undertaken to estimate the contribution of different
characters to the total divergence and estimated the pair
wise distance for each case to identify the right pair for
using in hybridization program.

MATERIALS AND METHODS

The experiment was conducted in the Aman seasons
of 2002 and 2003 with 15 Modern Rice Varieties (MVs)
following RCB design with three replications. All of these
varieties were developed by the Bangladesh Rice
Research Institute. The plot size was 18 m’ with planting
spacing of 20x20 cm. Standard crop management practices
were followed to raise a good crop. From each plot 6 m*
was 1dentified during maximum tillering stage for grain
yield and remaining 12 m’ area were used for taking other
necessary data  including  destructive  samples.
Observation were recorded from 10 randomly selected
plants of each plot on plant height (cm), number of
panicles per hill, filled gramns per panicle and 1000-grain
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weight (g), flag leaf angle (°) and flag leaf area (cm). Flag
leaf area (cm) were calculated from middle most and
longest tiller, at the tume of flowerng just after the
complete emergence of the panicle satured crop was
harvested and grain yield (t'ha) was calculated at 14%
moisture content.

Mahalanabis D* determines the distance between any
two varieties based on common characters measured on
each variety. Contribution of each character towards
divergence was calculated taking under consideration of
all combinations. Each character was ranked on the basis
of the different value for each combination and thus
rank-1 was given for the highest value for each
combination. Contribution of a character towards
divergence was calculated in percentage with how many
times that particular character ranked as | out of total
number of combinations!"?.

To classify the BRRI developed Aman varieties, at
first eight characters were considered and their
contributions towards divergence were assessed. The
characters showing the null or almost null contribution
were excluded one by one and reassessed the
contribution. In such way character
assessment were done with 8, 7 and 6 characters
separately. For all the cases Mahalanabis I values were
calculated and identified distant and closer pairs.

contribution

RESULTS AND DISCUSSION

Growth duration of a variety is important character,
which 1s determmed by days to 50% flowering or heading
time. Table 1 and 2 mdicated that among the tested
varieties, BR5, BR22 and BR23 required more time to reach
m heading state because of days lengthy and lowest
observation for days to 50% flowering was found in BRR1
dhan33, followed by BRRI dhan39 for both year.

Plant height is also another important growth
character. Table 1 and 2 showed that the highest plant
height was observed for BR25 and the lowest plant height
was observed for BR3. Flag leaf area with its angle 1s the
most important growth character in which maximum
photosynthesis is occurred. Results showed that, BR25
had bigger flag leaf area although its angle was higher. It
was observed that BR10, BR22 and BRRI dhan32
performed the better vield with good combination of flag
leaf area and angle, i.e., with large leaf area with low leaf
angle. It might be due to the lugher light penetration was
occurred 1 erect leaf. The poorest combination of flag leaf
area and angle i.e. small leaf area with high leaf angle was
observed in BRRI dhan38, followed by BRRI dhan34 and
BR5. These varieties are aromatic rice varieties. Among
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the varieties, BRRI dhan32 produced the highest grain
yield, which followed by BRRI dhan31 and BRRIT dhan3¢
produced the lowest gramn vield followed by BRRI dhan33
and BRRI dhan37. It might be due to the higher % filled
grain, tiller number and flag leaf area with lower angle were
produced by BRRI dhan32 and BRRI dhan31. 1000-grain
weight was higher in BR23 and lower in BRRI dhan34.

Table 3 showed the lowest and the highest D” values
for pairs of varieties for different number of character
combinations. Based on D’ values, (BR10, BRRI dhan30)
was found as the closest pair where I’ values were 27.3
and 15.6 for 2002 and 2003, respectively and it was
followed by (BRRI dhan33, BRRI dhan39) pair. [t might be
due to have more or less similar characters like days to
50% flowermg, 1000-grain weight and plant height
Accordingly, based on the D’ values, (BR5, BRRI dhan33)
was the most distant pair for both of the years. Tt was
observed that BR5 needed more heading time, plant
height 1s lugher but 1000-grain weight 13 low. On the other
hand BRRI dhan33 needed less heading time and had less
plant height but 1000-grain weight is larger.

Firstly percent contribution was assessed with all
8 characters and we found that the percent filled grain
per pamcle and flag leaf angle were showed null
contribution towards the divergence for both years then
flag leaf angle was excluded and assessed with of
characters 7 characters percent filled grain per pamcle also
showed null contribution (Table 4). Finally assessed with
6 characters and found that in all the cases days to 50%
flowering exhibited major contributions towards the
divergence and followed by 1000-grain weight and plant
height. For the year 2002 days to 50% flowering
contributed 62.9-67.6% and 1000-grain weight contributed
26.7-31.4% of the total divergence and for the year 2003
it becomes 60.0-68.7% and 18.1-22.8%, respectively
(Table 4). Among the tested varieties, 1t was also
observed that, grain yield, tiller number per hill and filled
grain gram per panicle were the less contributions
characters to the total divergence. So, breeding for the
mmprovement of those characters there fore, have the tiller
possibility those tested varieties. So Breeding for the
improvement of those characters, therefore, have the little
possibility with these aman varieties.

Many authors found the similar results. Maurya
and Singh™ found that maturity time and plant
height contributed most to the divergence in rice.
Kotaiah et @/ also found that days to 50% heading and
100-gram weight were the main contributors to the total
divergence in long duration rice genotypes. Again
Reddey et all'? found that the genotypes were
distributed differentiated mamly by days to 50%
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Table 1: Mean performances of 15 Aman rice varieties for eight different characters during 2002

Days to 50% 1000-grain Plant. Filled grains/ Tiller No. Flag leat Flag leaf’ Grain
Varieties flowering weight (g) height (cm) panicle (%0) per hill angle () area (cm?) vield (tha)
BR3 115.33 27.03 93.80 65.80 737 15.58 31.90 4.12
BRS 120.33 11.46 131.75 51.58 9.33 21.38 33.60 3.95
BR10 119.67 21.85 115.74 77.29 717 11.63 47.67 3.97
BR11 116.00 21.52 110.42 51.31 9.00 16.00 42.02 3.54
BR22 120.33 19.77 137.58 68.92 9.10 13.33 40.69 3.92
BR23 120.00 25.26 131.21 61.13 6.17 13.50 4821 4.42
BR25 108.00 20.22 153.77 71.48 6.67 19.75 50.15 4.41
BRRI dhan30 119.33 20.97 116.07 7537 8.37 13.73 36.94 4.12
BRRI dhan31 112.00 24.55 119.20 58.15 6.87 16.83 47.21 4.97
BRRI dhan32 104.00 21.16 129.58 7222 917 10.88 46,00 5.48
BRRI dhan33 94.33 23.68 103.49 66.10 517 842 37.73 2.49
BRRI dhan34 108.00 10.21 138.93 4741 9.60 20.10 31.75 3.13
BRRI dhan37 112.00 15.34 135.28 62.29 9.30 26.08 34.21 2.92
BRRI dhan38 111.33 1812 128.28 59.03 1107 22.90 26.26 334
BRRI dhan39 98.33 23.29 104.36 T4T7T T7.03 12.67 38.60 2.17
SE (=) 0.21 0.70 2.04 3.17 0.57 1.71 1.42 0.17
L3D (5%) 0.60 1.03 5.90 9.19 1.65 4.95 4.11 0.49
Table 2: Mean performances of 15 Aman rice varieties for eight different characters during 2003
Days to 1000-grain Plant Filled grains/ Tiller No. Flag leaf Flag leaf Grain
Varieties 500 flowering  weight (g) height {cm) panicle (%) per hill angle (%) area (cm?) yield (tha)
BR3 111.67 25.61 101.56 68.12 6.88 14.96 30.62 4.53
BRS 120.67 11.67 131.71 70.50 779 20.52 32.25 4.35
BR10 121.00 22.03 110.12 71.58 6.79 11.16 4577 4.37
BR11 117.33 21.37 107.95 72.83 5.63 15.36 40.34 3.89
BR22 120.00 20.01 121.48 75.80 T.67 12.80 39.06 4.31
BR23 120.33 25.46 122.77 70.74 6.67 12.96 46.28 4.33
BR25 105.67 17.80 149.85 7341 6.88 1896 4814 4.32
BRRI dhan30 119.33 21.20 109.90 75.85 5.67 13.18 3546 4.04
BRRI dhan31 110.33 24.51 110.89 69.86 6.92 1616 4532 4.87
BRRI dhan32 102.33 21.03 119.51 77.03 T.63 10.44 44.16 5.37
BRRI dhan33 96.33 22,95 92.60 70.36 5.04 8.08 36.22 2.74
BRRI dhan34 105.67 10.01 126.08 66.79 6.29 1930 3048 34
BRRI dhan37 111.33 15.37 126.58 69.65 5.08 25.04 32.84 3.21
BRRI dhan38 112.33 18.54 117.22 70.18 8.94 21.98 25.21 3.67
BRRI dhan39 99.33 23.22 95.66 69.94 7.58 1216 37.06 2.39
SE (x) 0.60 0.12 1.63 2.18 0.90 1.64 136 0.79
L8D (5%) 1.75 0.34 4.72 6.32 2.60 4.75 3.95 1.54
Table 3: Estimated closest and distant pairs on the basis of Mahalanabis D? value for six characters combinations
Years Closest pair D? value Distant pair D? value
2002 BR10 and BRRI dhan30 27.3 BRS5 and BRRI dhan33 6923
BRRI dhan33 and BRRI dhan39 50.2 BR22 and BRRI dhan33 5998
BR22 and BRRI dhan30 74.6 BR3 and BRRI dhan34 5041
2003 BR10 and BRRI dhan30 15.6 BRS5 and BRRI dhan33 79065
BRRI dhan33 and BRRI dhan32 22.0 BR3 and BRRI dhan34 7331
BR22 and BRRI dhan30 47.5 BRRI dhan31 and BRRI dhan34 6601
Table 4: Estimated contribution (%) of different characters to divergence in BRRI released Aman rice varieties
No. of Days to 1000-grain Plant Grain yvield Flag leaf Tiller Filled grain/ Flag leaf
Vears characters 50046 flowering weight (g) height (cm) (tha) area (cm?) per hill panicle (%) angle ()
2002 8 67.6 25.8 3.8 0.9 0.9 0.9 0.0 0.0
7 62.9 20.5 2.9 2.6 0.9 0.9 0.0 -
3] 66.7 26.7 4.7 0.9 0.9 0.0 - -
2003 8 67.6 18.1 2.8 28 1.9 6.7 0.0 0.0
7 60.0 22.8 5.7 2.9 1.9 6.7 0.0 -
[ 68.7 22.8 2.9 38 0.9 0.9 - -

flowering. On the other hand Kumari and Rangsamy!” genetic divergence in irrigated rice. De et al'” also found
found grain yield and plant height the major contributors that 100-grain weight and grain/panicle making the greater

to the divergence for some early rice genotypes. Further  contributions to D? values. Pendey et al."” found that the
Morais et al'® found that variaticn in plant height; days character contributing most to total divergence were days
to flowering and grain weight explain the majority of  to 50% flowermng, plant height, primary branches per
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panicle and 100-seed weight (27.9, 24.7, 16.4 and 10.4,
respectively). These results agree with the findings of this
experiment.

It may be concluded that the character days to 50%
flowering exhibited the largest contribution to total
divergence followed by 1000-gram weight and plant
height in BRRI developed aman varieties. Thus, there
have a great scope to improve days to 50% flowering,
1000-grain weight and plant height using those varieties.

REFERENCES

1. Bangladesh Bureau of Statistics (BBS), 2002
Statistical Pocket Book of Bangladesh, December
2002, Planning Division, Ministry of Planning,
Bangladesh, pp: 189.

2. Adhunik Dhener Chas (in Bengali), 2003. Bangladesh
Rice Research Institute, 10th Edn., pp: 10.

3. Gnffing, B. and W. Lindstorm, 1954, A study of
combiming abilities of com mbreeds having varymng
propertion of corn belt and non-cormn belt germplasm.
Agron. I., 46: 545-552.

4. Murty, BR. and Arunachalam, 1966. The nature of
genetic divergence in relation to breeding system in
crop plants. Indian I. Genet., 26A: 188-198.

5. Anderson, E., 1957, Asemigrahical method for the
analysis of complex problems. Pro. Math. Acad. Sci.
Washington, 43: 923-927.

6. Rao, CR., 1952, Advanced Statistical Metheds 1
Biometrical Research. Jolm Wiley and Sons, New
York.

7. Tomooka, N., 1991. Genetic diversity and landrace
differentiation of mungbean [Figna radiata (L.)] and
evaluation of its wild relatives (The subgenus
Ceratotropies) as breeding materials. Technol. Bull.
Crop. Res. Center, Japan. No. 28, Mimstry of Agr.,
Forestry and Fisheries of Japan, pp: 1.

8. Das, PX. and T.D. Gupta, 1984. Multivariate analysis
in black gram. Indian J. Genet., 44 243-247.

391

9.

10.

11

12

13.

14.

15.

16.

17.

18.

19.

20.

Golakia, P.R. and V.G. Makne, 1992, D? analysis in
Virginia munner groundmit genotypes. Indian 7J.
Genet., 55: 252-256.

Nataranjan, €., K. Thiyagarajan and R.
Rathanaswamy, 1988. Association and genetic
diversity studies in greengram. Madras Agric. T,
75: 238-245.

Sindu, J.3., S. Ahmed, M.M. Singh and K.P. Simngh,
1989. Multivariate analysis m blackgram [Vigra
mungo (1..)]. Legume Res., 12: 35-37.

Mian, AKM. and PN. Bhal 1989. Genetics
Divergence and hybrid performance in Chickpea.
Indian J. Genet. Plant Breed., 49: 119-124.

Singh, RK. and B.D. Choudhury, 1977. Biomertical
methods m quantitative genetic analysis. Kalyam
Publishers, RajinderNagar, Luthiana, pp: 215-238.
Mawya, D.M. and D.P. Singh, 1977. Genetic
divergence in rice. Indian J. Genet. Plant Breed.,
37: 394-402.

Kotaiah, K.C., C.P. Rao, J.R. Reddy and M.V. Reddi,
1988. Comparison of Mahalanobis' *and metroglyph
analysis in long duration genotypes of rice. Indian J.
Genet. Plant Breed., 47: 55-60.

Reddy, I.N. and N.K. Mahana, 1992. Divergence
analysis in short duration. Rice Crop Improvement,
19: 34-37.

Kumari, R.U. and P. Rangsamy, 1997. Studies on
genetic diversity mn mternational early rice
genotypes. Anals Agric. Res., 18 29-33.

Morais, O.P., I.C. Silva, C.D. Cruz, A.J. Regazzi and
P. Nenes, 1998. Genetic divergence among the
parents of the wurigated rice population Pesquisa
Agropecuaria Brasileira, 33: 1339-1348.

De, RN., R. Seetharaman, MEK. Sinha and
S.P. Banerjee, 1988. Genetic divergence inrice. Indian
T. Genet. Plant Breed., 48: 189-194.

Pendey, D.K., H.5. Gupta and P.S. Pendey, 199%.
Assessment of divergence in rice grown in iron toxic
soil of Meghalaya. Indian I. Agril. Sci., 69: 69-70.



	AJPS.pdf
	Page 1


