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DIALLEL CROSSES ANALYSIS FOR SOME QUANTITATIVE
CHARACTERS IN FLAX.
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ABSTRACT

This study was conducted with the objective of estimating combining ability and
gene action for some quantitative characters in flax. In season 2004/2005, the six
parents (P1=S5.413/3/3/1, P2=S. 400/4/4/2, P3=S.402/1, P4=S.421/6/4/5, Ps=
Romania10 and Ps= Romania 20) and their 15 Fy* progenies were evaluated in a
randomized complete block design with three replications at Giza Res of the ARC.
Station Farm. The collected data indicated that the additive effects were more
important than non-additive effects for both of plant height, technical length and No. of
basal branches per plant indicating that possible response to selection for these
traits. Ps and Pg provide to be the best general combiner for most characters of straw
yield and its components except for No. of basal branches. The next high combiner
was Py for plant height, technical length and No. of basal branches. From these
results, it could be noticed that these parents are consider good parents to improve
straw yield/plant. The specific combining ability estimates indicated that there was no
cross combination which was consistently good for all the straw yield per plant and its
components, except for one cross only (PsxPs) exhibited highly significant and
positive SCA effects for all traits of straw yield and its components. Therefore, the
cross PsxPs may prove useful for simultaneous improvement of these traits.

The mean squares due to general and specific combining ability were highly
significant for seed yield and all its components. These results revealed that the
inheritance of these characters were mainly controlled by additive genetic effects of
genes. The parents, Py, P2 and P3; showed highly significant and positive general
combining ability effects for seed yield and most of its components (No. of capsules
and 1000-seed weight). Indicating that the use of these parents in flax breeding
programs could increase seed yield per plant. The specific combining ability
estimates indicated that there was no cross combination which was consistently
good for all characters. Three crosses, PsxP2 (for seed yield), P1xP3 and P2xPs (for
1000-seed weight and No. of seeds per capsule) included high x high general
combiner parents. indicated that these crosses would be interesting and prospective
for the future in flax breeding program for improving seed yield per plant.

Phenotypic (rp,) and genotypic (rg) correlation coefficients between straw
yield and both of plant height and technical length were significant and positive. Alse,
the significant positive correlation among plant height and technical length was
present, indicating that the breeder can utilize such correlated response to obtain high
straw yielding genotypes through selection for one or more of these characters. On
the other hand, seed yield per plant was significant positively correlated with No. of
basal branches. Also, No. of capsules per plant exhibited highly significant and
positive correlation with 1000-seed ‘weight.
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INTRODUCTION

The expression of most quantitative characters depend on many
genes with minor effects. It has generally not been possible to study the
individual genes, but economic significance of many quantitative characters
has stimulated research workers to devise methods for the analysis of the
genetic background of such characters. Diallel crossed have recently been



Zahana, Afaf, E. A.

used extensively for studies of quantitative characters. Information on the
relative importance of general (GCA) and specific (SCA) combining abilities is
essential for this reason. Generally, GCA is associated with additive genes,
while SCA is attributed primarily to non-additive (dominance and epistasis). It
is very essential that the breeder should evaluate the potentialities of the
available germplasm for new recombinations and eventually combining ability
have proved to be of considerable use in crop plants. In this regard, several
studies have been reported in flax, i.e. Murty and Anand (1966), Badwal and
Gupta (1970), Shehata and Comstock (1971), Badwal et al (1972), Patil and
Chopde (1983), Singh et al (1983), Sharma et al (1 986), Rao and Singh
(1987), Thakur and Rana (1987), Thakur et al (1987), Mishra and Rai (1996),
Patil et al (1997), Foster ef al (1998), Abo-Kaied (1999), Singh (2000) and
Abo-Kaied (2002).

The present study aimed 1) to estimate the combining ability and
type of gene action for eight quantitative characters related to straw and seed
yields in a 6x8 diallel cross of flax, and 2) to estimate the phenotypic and
genotypic correlation coefficients between straw, seed yields and other
related characters.

MATERIALS AND METHODS

This investigation was carried out during the two successive seasons
2003/2004 and 2004/2005. In the first season all possible crosses were
made, excluding reciprocals, in a diallel mating design involving six parental
flax genotypes at Giza Agricultural Research Station, Agricultural Research
Center (ARC). The genotypes used included; four promising strains
(S.413/3131, S.400/4/4/2,420/1, S.402/1 and S.421/6/4/5) and two introduced
fiber cultivars (Romania10 and Romania 20). Genotype characteristics of the
material used according to their pedigree and origin are presented in Table
(1). These parents were selected on the basis of the presence of wide
differences between them with respect to certain economic flax traits.

Table 1. lIdentification of parental genotypes used, pedigree,
classification (dual, oil, fiber types) and origin.

Genotypes Pedigree Type Origin
P,= S.413/3/31 S.5282/1 x S.40/9 dual Local strain
P.= S.400/4/4/2 S.2106/3 x Reina (Netherland) oil Local strain
Ps= S.4021 Giza 5 x 1.235 (USA) dual Local strain
Pa= S.421/6/4/5 S.162/12 x 8.6/2 dual Local strain
Ps= Romania 10 An Introduction fiber Romania
Ps= Romania 20 An Introduction fiber Romania

In the second season 2004/2005, the seeds of 21 entries (six parents
and their fifteen F, hybrids) were planted in the breeding nursery of Fiber
Crops Res. Section, ARC at Giza. The experiment was laid out in a
randomized complete block design with three replications with restricted
randomization where each plot consisted of single Fy row, which were
guarded by their two respective parents of the cross. Rows were 3 m long,
spaced 20 cm apart. Single seeds were hand drilled in 10 cm spacing within
rows. Normal recommended agronomic practices were applied. Observations
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and measurements were recorded for parents and F, hybrids on 10 guarded

plants chosen at random from each plot for the following characteristics:

1- Straw yield per plant and its components:

1-Straw yield per plant: Total weight in grams of the air dried straw per plant
after removing the capsules.

2- Plant height (cm): Measured as the distance from the cotyledonary nodes
up to uppermost capsule.

3- Technical stem length (cm): The length of the main stem between the
cotyledons and the apical branching point.

4-No. of basal branches: Measured for stems at the base more than 10 cm in
length and bearing at least one capsule.

1- Seed yield per plant and its components:

1- Seed yield per plant (gm).

2-No. of capsules per plant.

3-Seed index: expressed as 1000-seed weight (gm).

4-No.of seeds per capsule: Measured as average number of seeds per
capsule from 5 random capsules per plant.

Statistical Analysis

Plot means were used for statistical analysis. Combining abilities,
general (GCA) and specific (SCA) were calculated according to Griffing’s
(1956) method 2 (parents and one set of Fy's are included but not reciprocal
Fi's, i.e., (P (P+1)/2) combination, model 1 (fixed effects).

Phenotypic (r;) and genotypic (r;) correlation coefficients were
calculated according to the formula suggested by Al-Jibouri ef al., (1958).

RESULTS AND DISCUSSION

Straw yield per plant and its components :

Analysis of variance showed that mean squares due to 21 flax
genotypes (6 parents and 15 F, crosses), crosses and parents were
significant different for straw yield and its components viz., plant height,
technical length and No. of basal branches per plant (Table 2).

Table 2. Mean Squares for 21 flax genotypes (6 parents and 15
crosses), general (GCA) and specific (SCA) combining ability
for straw and seed yields and their components.

Straw yield and its components Seed yield and its components
Straw Plant Technical| No. of Seed No. of 1000- | No.of
S.0.V. of | yield/ height (cm) length basal yield/ |capsules/| seed | seeds/

plant(g) (em) _|branches| plant(g) | plant | weight | capsule
Reps 2 |3.680°"| 13.440ns | 14.03ns | 0.090* | 0.180" | 4.93ns |0.030ns|0.010ns
Genotypes | 20 |4.600""] 290.16"* | 221.63"" | 0.050"" [ 0.420° [131.67*| 5.360"" | 1.670"
crosses(C) | 14 |5.690°"| 309.03"" | 286.64"* | 0.051** [ 0.310"* [78.507"" | 4.469°* | 1.204~
arents (P) | S |1.935"| 285.76"* [81.693"*| 0.052' | 0.789"* [306.12"*| 8.605"" | 3.137""

P.vs.C 1 |2616" | 47.947"" [11.041ns| 0.025ns | 0.028ns | 3.650ns | 1.608°* |0.811""
GCA S [2.130""| 235.75"" | 154.27** | 0.023"" | 0.498"* [156.70"" | 6.156** | 0.997""
SCcA 15 [1.333""] 50.377" 147.077** | 0.015" [0.019ns | 6.287"~ | 0.330"" | 0.409"*
Error 40 | 0.200 1.725 2122 0.005 0.012 1.234 0.005 | 0.027
IGCA/SCA % 1.60 4.68 3.28 1.58 26.41 | 24925 | 1864 | 2.44

*“«*Significant at 0.05 and 0.01 levels of probability, respectively.
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This indicated that those parental genotypes as well as the Fy* crosses
showed a reasonable degree of variability for these characters. On the other
hand, P. vs. C. mean squares as an individual of heterosis over all hybrids
was significant, indicating that average heterosis over all crosses was existed
for two characters only (straw yield and plant height). Also, general (GCA)
and specific (SCA) combining ability variances for these traits were highly
significant, indicating the presence of both additive and non- additive type of
genetic variance. A comparison of the magnitudes of the mean sum of
squares due to GCA and SCA as well as the ratio of GCA/SCA variance for
all characters showed that, the additive effects were more important than
non-additive effects. Indicating possible response to selection for these traits.
Similar results were reported by Thakur et al (1887), Patil et al (1997), Foster
et al (1998), Abo-Kaied (1999), Singh (2000) and Abo-Kaied (2002).

The estimates of general combining ability effects for each parent are
present in Table (3).

Table 3. Estimation of general combining ability effects (gi) for Straw
and seed yields and their components in 6 flax genotypes.

Straw yield and its components
arents Straw yield / | Plant height Technical No. of basal
plant(qg) (cm) length (cm) branches
P1=S.413/3/3/1 0.197 ns 1.825" 1822 0.056 *
P2=5.400/4/4/2 0.302" -5.358" -6.169 " 0.064 =
P3=5.402/1 -0.164ns -5.675"" -1.669 ** 0.006 ns
P4=5.421/6/4/5 -0982"" -2.350 BA1T™ -0.078 "
P5=Romania10 0339" 3458 3.889 * -0.019ns
P§=Romania20 0.308 " 8.100 ** 5239 -0.028 ns
LSD(gi-gi)
5% 0.452 1.327 1.472 0.074
1% 0.605 1.776 1.969 - 0.089
r 0.840 ° 0.940 ** 0.910 * 0.930 "
Seed yield and its components
o seants ) Seed No. of 1000-seed No. of
yield/plant (g) | capsules/plant weight seeds/capsule
1=S.413/3/31 02" 2182 0361 ™ 0.058ns
Frz=s.4uor4r4fz gas2™ 2420 0.678 ** -0.348*
P3=5.402/1 0251~ 5.780 *" 1185 -0.519 "
P4=5.421/6/4/5 -0.032rs -0.034ns -0.287 ** 0.185*
P5=Romaniai0 -0.265** -4738 " -0.840 ** 0.315*
P6=Romania20 -0.297 " -5.609 ** -1.066 ** 0.309 **
LSD(gi-gi)
5% 0.112 1.123 0.075 0.167
1% 0.150 1.502 0.100 0.223
r 0.6%0 ** 0.9S6 ** 0.970 0.950""

=" Significant at 0.05 and 0.01 levels of probability, respectively.
r : Simple correlation coefficients between GAC values and parental means

The data indicated that Ps (Romania 10) and Ps (Romania 20)
provide to be the best general combiner for most characters except for No. of
basal branches. The next high combiner was P+ (S.413/3/3/1) for plant height,
technical length and No. of basal branches. Using such parents in varietal
important programs may result in isolating desirable sergeants for straw yield
per plant. The correlation coefficient between mean performance of parents
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and their GCA values was significant 2nd positive, indicating that the
superiority of a parent in cross combinations could be directly predicted its
per se performance. Whereas, P3 (S.402/1) and P4 (S.421/6/4/3) showed low
general combiner for most characters of straw yield.

The specific combining ability (Table 4) estimates indicated that there
was no cross combination which was consistently good for all the straw yield
per plant and its components, except for one cross only (PsxPg) exhibited
highly significant and positive SCA effects on all traits. P;xP, indicated high
SCA effect for both of straw yield and technical length, PxPs, P1xPg and
P.xP; for both of plant height and technical length, PoxPs for each of straw
yield, plant height and No. of basal branches and P4xPs for technical length.
In general, one cross (PsxPe) exhibited significant and positive SCA effects
for straw yield and its components. Therefore, the cross PsxPg may prove
useful for simultaneous improvement of these traits. The correlation between
cross means and their SCA values was significant and positive for all
characters, indicating that high performing crosses were high specific
combinations. Therefore, the choice of promising cross combination would be
based on SCA effects.

Table 4: Estimation of specific combining ability (5ii) effects for straw,
seed yields and their components in 15 flax crosses.

Straw yield and its components Seed yield and its components
Straw | Plant Tuchnical No. of Seed No. of 1000- No. of
Crosses | yield/ | height length fcm basal yield/ |capsules/| seed seeds/
S Nbranches piant (g) | plant | weight | capsule

plant(g){ (cm)
PxP: § 192 |-032ns| 296" 007ns | 019" |05%3ns| -052* | 0.11 ns
PxP; 060ns| 454 | -800** |-007ns| 0.01ns [-0.007ns| 0.49** | 061"
PxP, 075*|-487" | -3.96°" -012* | -0.18* |-4780""| -0.15*+ | 0.81*
P 1xPs 0.03ns| 11.53*"| 11.31* 012* |-0.07nrs [0.294ns| 0.03ns | 0.11 ns
P.xPs 066 ns| 6.29* 8.86 " 009ns | 013 ns | 21125* | 0.73~ | -1.07*
PaxP3 002ns|-009ns| -3.61° |-00ens| 007ns |1.282ns| 0.30* | 055
PxPa 1.18*| 385" 1.83ns 027* | -022* |-2805**| -0.10ns | 0.22ns
PoxPs 1057 ns| 3.71 " 1.83ns .012* | 002ns |0632ns| 092 |-085*
P.xPs .0.53 ns| -487* | -972" 012* | 006ns |0.441ns| O.76"* | -0.65"
PaxF. 0.16ns| 7.24* 166ns |-007ns| 004ns |1.355ns| 047 | -0.78™

PaxPs 105*|.844* | 006ns | 00Ons| -0.17* |-2018* | -053** | -0.35"
PxPsg .0.13 ns| 10.05** | 598" 00ins| -0.19* |-5069*| -017** | 0.66*
P xPs 134°|-1297*| -11.43** | 002ns | 0.12ns | 1.910° | -0.71"" | -0.38*"
P.xPs 0.28 ns|-1.21 ns 262* 011ns|-0.07ns|1.168ns| 0.31* |-0.21 ns
P:xPs 278 | 2.02* 349 017 | 010ns | 2695 | -0.30*" | 0.16 ns
LSD(Si|-Sii)
5% 0.90 265 2.94 0.15 0.22 2.245 0.15 0.33
1% 1:23 355 3.94 0.20 0.30 3.004 0.20 0.45

r 0.898 **| 0.775"" 0.867* | 0.872"* | 0.376 0.163 | 0.522" | 0.766 "~

$ = Number refer to parent codes, Table 3.
= ** Significant at 0.05 and 0.01 levels of probability, respectively.
r : Simple correlation coefficients between SAC values and means of crosses.

The mean performance of 6 parents and 15 F,* crosses for straw
yield and its components are presented in Table (5). Ps (Romania 10)
recorded the highest mean values for straw yield and its two impotent
components (plant height and technical length), followed by Pe (Romania 20)
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for plant height and technical length. While P, (S.413/3/31) and P3 (S.402/1)
for straw yield and No. of basal branches. On the other hand, the highest
mean values of straw yield and its most component were obtained by flax
crosses of Ps x Ps, followed by Py x P, and Py x Pa. From these results, it
could be noticed that the parents Romania 10, S.413/3/3/1 and S.400/4/4/2
are considered good parents to improve straw yield/plant .

Table 5. Mean performances of 21 flax genotypes (6 parents and 15 F1's
crosses) for straw, seed yield and their components.

Straw yield and its components Seed yield and its components

= ’E— —E ’é’u - o

- = » [ = - -
Genot = | g2 £ 8% |=g 52z 8E | 523
enotypes E| 5 | EZ| 2 |gE5| 35| 22| S5@

23| 28 | 82| BY | a2=|S22| 2 | S8

[y — Q= . 2 zs g 3 2013

7 2 Ll ga > =

Parents
F'T-E .413/3/31 959 ab| 9793 b | 7147 b| 240 a 228 ab | 3467 b [ 844 c| 765 ¢
2=5.400/4/4/2 9038 b | 85.47 bc | 6447 ¢ | 233 ab | 214 bc | 3424 b | 868 b| 743 ¢
3=5.40211 966 ab| B487 c | 7207 b | 233 ab | 250 a | 4321 a | 1004 a| 643 d
4=5.421/6/4/5 804 c| 8760 b | 7187 b| 207 ¢ 196 ¢ | 3088 c | 753 d] 837 b
5=Romanial0 10.52 a | 106.87 a | 7860 a | 2.20 bec 130 d | 18.19de |662 e| 9.10 a

[P6=Romania20__|952 b| 10793 a | 7827 a| 213 c | 127 d | 1752 e [521 _f| 8.99 a
Crosses

P xP; 1219 b 64.47 ef | 72.07 [| 2.0 ab | 244 a | 3461 d [852 d| 763 Ig
P1xP3 10.40 c| 89.93 g |65.60 hi| 2.20 cd | 2.35 ab | 37.37bc | 10.01 a| 7.97 cf
PixPa 824 ik| 92.93 f |68.20gh| 2.07 de | 1.88 d |26.79e-g| 7.93g h| 8.87 a
P1xF5 10.34 d| 115.13 a | 90.47 a | 2.13 de | 1.73 df |27.16e-g| 7.56 i | 8.30 bec
P1xP6 9.62 d-g| 114.53 a | 89.47 a| 233 bc | 193 cd | 28.12 ef [8.03 fg| 7.11 h
F2xP3 9.89 de | 87.20 gh | 62.00 || 220 cd | 2.34 ab | 3890 a [10.14 a| 7.50 gh
P2xP4 10.29de| 9447 ef [66.00 h| 247 a | 1.780- | 2890 e | 820 ef | 7.87 ef
E:xPS 9.85 de| 10013 ¢ |73.00 ef | 2.13d e | 1.71d-q | 27.73 ef | 876 _c| 653 hi
2xP6 9.86 de | 96.20 de | 62.80 j| 2.13 de | 1.79 d-f |26.67e-g|8.38 de| 7.13 h
P3xP4 879 g-j| 97.53 d |70.33 fg| 2.07 de | 2.14 bc [36.52 cd [9.34 b| 6.70 i
P3xPS 8.0 -1 | 8767 fg |75.73 e | 220 cd | 1.66e-g [ 2844 of [7.79 h| 727 gh |
3xP6 9.79 d-f| 110.80 b [83.00 c| 2.20 cd | 164 fg | 2452 g |7.92 gh| 8.27 cd
4xP5 7.9 k | 8647 h |62.80 ij | 2.13 de | 1.66e-g | 26.56 fg | 6.17 k| 7.93 df
P4xP6 9.38 e-g| 102.87 ¢ |78.20de| 200 de | 148 gh 12494 g | 696 | | 8.10 c-e
F5xP6 13.20 a| 112.802b |86.07 b| 2.33 bc | 1.38 h | 21.77 h |[580 1| 860 ab
G. Means 977 | 9832 | 7345 2.21 187 2042 | 8.01 7.82

The values identified by the same letter are not significantly different at 5 % level of
probability .

Seed yield per plant and its components:

Analysis of variance showed that mean squares due to genotypes,
parents and crosses were highly significant for seed yield and its components
viz., No. of capsules per plant, 1000-seed weight and No. of seeds per
capsule (Table2). These results indicated that the parental genotypes and
F,* crosses showed reasonable degree of variability for these traits. Also,
both mean squares due to general (GCA) and specific(SCA) combining
abilities were highly significant for all characters except with SCA for seed
yield/plant which was not significant. High ratio of GCA/SCA were also
detected. These results revealed that the inheritance of these characters
were mainly controlied by additive genetic effects of genes. Similar results
were reported by Murty and Anand (1966), Badwal and Gupta (1970},
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Shehata and Comstock (1971), Badwal et al (1972), Patil and Chopde
(1983), Singh et al (1983), Roa and Singh (1987), Thakur and Rana (1987),
Mishra and Rai (1996).

The estimates of general combining ability effects for each parent are
shown in Table (3). The parents, P; (S.413/3/3/1), P, (S.400/4/4/2) and P;
(S.402/1) only showed highly significant and positive general combining
ability effects for seed yield and most of its components (No. of capsules and
1000-seed weight), indicating that the use of these parents in flax breeding
programs could increase seed yield. The simple correlation between GCA
values and parental means for seed yield/plant and all its components were
highly significant and positive. These results indicated that the parents
showing higher mean perfcrmance proved to be the highest general
combiners for these traits. Therefore, high mean performance of the parents
could be transferred to crosses in such cases. On the other hand, Ps
(Romania10) and Ps (Romania 20) showed low general combiner for most
seed yield characters showed highly significant and negative general
combining ability effects for seed yield and most of important components
(No. of capsules per plant and 1000-seed weight).

Table (4) showed specific combining ability effects for seed yield per
plant and its components. Out of the 15 F, crosses, one cross (P:xP2)
showed highly significant positive SCA effects for seed yield/plant, three
crosses (P1xPs PsxPs and PsxPg) for No. of capsules/plant, seven crosses
(P-,XP3, PxPg, PxP3, szF’s. P,xPe, P3XP4 and P4XP5) for 1000-seed welght
and four crosses (PixP; P;xPs; P;xP; and PaxPg) for No. of seeds per
capsule. In general, the specific combining ability estimates indicated that
there was no cross combination which was consistently good for all
characters. Out of the mentioned crosses, three crosses, PxP; (for seed
yield) P:xP3and P,xP; ( for 1000-seed weight and No. of seeds per capsule)
included high x high general combiner parents. Whereas, five crosses
(P1xPg, P2xPs P, xPg, P3xP4, and P3xPg) included high x low for 1000-seed
weight. On the other hand, two crosses (P:xPs and PsxPg) included low x low
general combiner parents for No. of capsules per plant. For the breeding
point of view as suggested by Thakur and Rana (1987) the SCA effects
include dominance and epistatic effects and can be related with heterosis. In
self-pollinated crops, however, the additive x additive type of interaction
component is fixable in the latter generations. The correlation between cross
means and their SCA values was significant and positive for both 1000-seed
weight and No. of seeds per capsule indicating that high performing crosses
were high specific combinations for the two traits.

Data in Table (5) showed the mean performance values of parents
and their crosses for seed yield and its components. Py (S.413/3/3/1), P,
(S.400/4/4/2) and Ps (S.402/1) recorded the highest mean values for seed
yield and two important components (No. of capsules and 1000-seed weight).
Whereas, the highest mean values of seed and its most important
components were obtained by flax crosses of P.xP;, P;xP3; and PaxP,. It
could be concluded that the above mentioned crosses and their parents
would be interesting and prospective for the future in flax breeding program
for improving seed yield and its most components.
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Phenotypic and genotypic correlations:

Phenotypic (r,) and genotypic (rg) correlation coefficients among eight
traits in flax are shown in Table (6). The correlation between straw yield and
both of plant height and technical length were significant and positive. Also,
the significant positive correlation among plant height and technical length
was present, indicating that the breeder can utilize such correlated response
to obtain high straw yielding genotypes through selection for one or more of
these characters. Similar results were reported by El-Shimy (1975), Abo-
Kaied (1992) and Zahana (1999). On the other hand, seed yield per plant
was significant positively correlated with No. of basal branches. Also, No. of
capsules per plant exhibited highly significant and positive correlation with
1000-seed weight. These results are in harmony with those reported by
Kumar and Chauhan (1979), Rai (1981), Abo-Kaied (1992) and Zahana

1999).
Sl'able) 6. Phenotypic (ry) and genotypic (rg) correlation coefficients
among eight traits in 21 flax genotypes.

35| B [3E|38|.5 |s2.] 3z
Characters >F E= | 5 eﬁ %E. °§5 a5
EZ | =5 |§3|SE[v37|25%| 88
%= 2 (FE|S3| & 1 ¢
Plant height {cm) s 0.846
r, | 0632

Technical length (cm) X
[ 0826 ' 0970 **
rg | 0722 0801

No. of basal branches
£ -0.707 ' -0.671 **-0.828"
fg 0.345 0121 -0.123

iSeed yield/plant (g)
o -0.746 ' -0813 **-0.873 0.887 **

g 0265 0156  -0.302 0.721
INo. of capsules/plant  r, 0.470 ' 0337 0.351 -0.511*-0.175
rg 0347 0247 0234 0423 0.565
1000-seed weight I 0.1068 -0073 -0.073 -0.091 0.261 0.788 **
rg | -0258 -0.327 -0117 0.347 0543 0458
No. of seeds/capsule T, 0.021 0.131 0.086 -0.017 -0.238 -0.584"*-0.691 "
g 0432 0214 0241 0165 -0.187 -0.432 -0.258
= ** Significant at 0.05 and 0.01 levels of probability, respectively.
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