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Abstract

Thirty six castor hybrids developed by half diallel mating design along with nine pistillate parents were studied for combining
ability effects. The genotypes, parents and hybrids significantly differed among themselves for all the characters, parents and
hybrids also differed among themselves for all the characters except shelling out turn. Significance of both o?gca and o’sca for
most of the characters suggested importance of both additive and non-additive genetic variances for inheritance of traits. The
estimates of potence ratio and predictability ratio revealed preponderance of additive genetic variance for number of nodes up to
primary raceme, plant height up to primary raceme, total length of primary raceme, effective length of primary raceme, number
of secondary spikes per plant, 100 seed weight, volume weight and shelling out turn. The parents JP-65 and DPC-9 were good
general combiners and SKP-84, ANDCP-06-07-1 and ANDCP-06-07 were average general combiners for seed yield and
important yield contributing characters. Crosses SKP-84 x JP-65, ANDCP-06-07 x JP-65 and JP-65 x ANDCP-06-07-1 were
good specific combiners for seed yield and good / average specific combiners for rest of the characters. The crosses which
involved at least one good general combiner parent would produce transgressive segregants. However, for full exploitation of
existing genetic variance in these crosses intermating of elite plants in the early segregating generations would be profitable to

built up elite population for early and dwarf pistillate lines with high seed yield.
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Introduction

The genus Ricinus is monotypic and R. communis is
the only species with the most polymorphic forms
known. Several of these forms were designated as
species (R. communis, R. macrocarpus, R.
microcarpus) (Weiss, 2000) but they are inter-
crossable and fertile and are not true species. All the
varieties investigated cytologically are diploids and it
is presumed to be a secondary-balanced polyploid
with a basic number of x=5 (Singh, 1976). Sexually
is considered as polymorphic species with different
sex forms viz., monoecious, pistillate, hermaphrodite
and pistillate with interspersed staminate flowers
(ISF). A variant of pistillate form with male flowers
interspersed throughout the female flowers on the
spike is termed as ISF. Cross pollinating nature and
availability of pistillate lines facilitated an
exploitation of hybrid vigour in castor. Inspite of
number of hybrids released, the crop productivity has
stagnated and reached plateau. This might be because
of lack of variability for pistillate lines and their
sources. It is equally important to plan breeding work
to improve pistillate lines through conversion work or
population improvement programme. In general, the
available information on gene effects governing
inheritance of various quantitative characters
including seed yield is for single environment. Gene
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effects estimated for single environment are biased,
as castor crop has wide sowing duration (Late kharif
to Rabi) and largely influenced by environment.
Therefore, under present investigation, nine pistillate
lines having considerable variation for morphological
and yield attributing characters were studied through
half diallel analysis over three environments of a year
at single location.

Material and methods

The experimental material consisted of nine
genetically diverse pistillate lines viz. ANDCP-08-01,
ANDCP-06-07, ACP-1-06-07, SKP-84, VVP-1, DPC-
9, JP-65, ANDCP-06-07-1 and ANDCP-06-07-2
were crossed in half diallel mating fashion. The
resulting 46 genotypes (36 hybrids + 9 parents +
GCH-7 as check) were grown in Randomized
Complete Block Design with three replications. The
investigation was carried out at Regional Research
Station, Anand Agricultural University, Anand
during 2012-13. Each genotype was grown in a single
row of 7.2 meter length with 0.90 x 0.60 m? spacing.
The observations were recorded for sixteen yield and
yield contributing characters (Table 1). Mean value
of each experimental unit was subjected to analysis
of variance given by Tai (1971) and pooled analysis
of variance used for combining ability with
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expectation of mean squares reviewed by
Singh(1973).

Results and discussion

Pooled analysis of variance for experimental design
(Tablel) revealed that mean squares due to
environments were significant for all the characters
except volume weight which indicated that created
environments differed from each other. Mean square
values due to genotypes, parents and hybrids were
significant for all the characters suggesting existence
of sufficient amount of variability among material
studied, parents and hybrids also differed among
themselves for all the characters except shelling out
turn. Significance of mean square due to genotype x
environment interaction for all the characters except
volume weight and shelling out turn suggested that
genotypes behaved differently to array of
environments.

Combining ability analysis (Table 2) indicated
significance of mean squares due to both general and
specific combining ability for all the characters;
whereas, mean squares due to environments were
significant for all the characters except volume
weight, which also revealed existence of differences
among parents, hybrids and environments. The
interaction variances resulted from GCA X
environments and SCA x environments were
significant for all the characters except for volume
weight, oil content and shelling out turn in SCA x
environments, which revealed that both o?gca and
o’sca were influenced by environments, while for
these three characters additive genetic variance was
variable across the environments. The results were in
conformity with report of Solanki and Joshi (2000).

Significance of both o’gca and o’sca for most of the
characters suggested importance of both additive and
non-additive genetic variances for inheritance of
traits. While, non-significance of s°gca was observed
for total number of capsules per plant and seed yield
per plant which revealed importance of only non-
additive genetic variance for these characters and the
findings confirmed the reports of Manivel et al.
(1998) and Tank et al. (2003).

The estimates of potence ratio (genetic variance >1)
and predictability ratio (genetic variance >0.5)
revealed preponderance of additive genetic variance
for number of nodes up to primary raceme, plant
height up to primary raceme, total length of primary
raceme, effective length of primary raceme, number
of secondary spikes per plant, 100 seed weight,
volume weight and shelling out turn. The results were
in accordance with the findings of Manivel et
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al.(1998), Solanki and Joshi (2000), Tank et al.
(2003) and Patel et al. (2012). Preponderance of non-
additive variance was realized for number of tertiary
spikes per plant, total number of capsules per plant
and seed yield per plant.

The characters days to 50 % maturity of primary
raceme, number of effective branches per plant,
number of tertiary spikes per plant, total number of
capsules per plant, seed yield per plant and oil
content had above one value of average degree of
dominance, which revealed over dominance
behaviour of interacting alleles. The complete
dominance behaviour of interacting alleles was
observed for the characters days to 50 % flowering of
primary raceme (1.13), total length of primary
raceme (0.90) and number of capsules per primary
raceme (1.16) as the ratio of average degree of
dominance was equal to one. The said value was less
than one for rest of the characters revealing existence
of partial dominance. Since over dominance gene
action was involved for an inheritance of seed yield
per plant, heterosis breeding would be most effective
approach to improve the character. However, for
development of superior genotypes with high seed
yield, selection should be postponed to later
generations, thereby dominance would be diluted
(Narayanan and Gunasekaran, 2008).

General combining ability effect of parents and
specific combining ability effect of crosses were
calculated in case of significance of combining
ability variances of respective source. The results
pertaining to per se performance and gca effect of the
parents for various characters are presented in Table
3. The parents JP-65 as well as DPC-9 were good
general combiners and SKP-84, ANDCP-06-07-1 and
ANDCP-06-07 were average general combiners for
seed vyield per plant across the environments;
whereas, parent ANDCP-06-07-2 was poor general
combiner for most of the characters across the
environments. Most of the parents had relatively high
degree of correspondence between per se
performance and their gca effects for majority of the
characters, which could be because of existence of
genes showing additivity and pseudo additive gene
effects. Therefore, in selection of parents for
hybridization work, equal importance should be
given to their per se performance along with gca
effects.

The information pertaining to different aspects of sca
effect is presented in Table 4. The magnitude of sca
effect for different characters was in both the
directions. In general, the crosses which showed high
desirable sca effect also had a high per se
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performance and involved at least one parent as good
general combiner for all the characters. For seed yield
per plant, crosses SKP-84 x JP-65, ANDCP-06-07 x
JP-65 and JP-65 x ANDCP-06-07-1 had higher sca
estimates, all these crosses were good / average
specific ~ combiners for rest of the characters.
Therefore, these crosses may be given due weightage
in crop improvement work. In most of the crosses,
the involvement of either one or both the parents with
significant gca effect, contributed to significant sca
effect for the crosses, indicating the occurrence of
additive gene action in such crosses. The crosses
which involved at least one good general combiner
parent would produce transgressive segregants.
However, for full exploitation of existing genetic
variance in these crosses, intermating of elite plants
in the early segregating generations would be
profitable to built up elite population for early and
dwarf pistillate lines with high seed yield.
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Table 1. Analysis of variance for experimental design pooled over the environments

Days to 50 % No. of nodes Plant height Days to 50 % Total length of ~ Effective length Number of Number of
Source of df flowering of up to primary  up to primary maturity of primary of primary effective secondary
variation primary raceme raceme (cm) primary raceme raceme (cm) raceme (cm) branches per spikes per
raceme plant plant
Environments 2 168459 ** 336.52 ** 1510.06 ** 13583.00 ** 981.50 ** 741.62 ** 1983.11 ** 65.72 **
Genotypes 45 176.1 ** 2469 ** 5895.71 ** 401.89 ** 687.33 ** 681.08 ** 33.21 ** 6.59 **
Geno. x Envi. 90 1090 ** 169 ** 53.58 ** 20.00 ** 53.96 ** 5224 ** 3.36 ** 0.74 **
Parents (P) 8 328.56 ** 45,15 ** 5535.89 ** 760.34 ** 1379.80 ** 1433.35 ** 1211 ** 446 **
Hybrids (H) 35 12756 ** 20.68 ** 6014.85 ** 284,12 ** 429.65 ** 460.46 ** 27.02 ** 549 **
PvsH 1 816.35 ** 25.73 ** 5326.12 ** 1991.12 ** 4852.65 ** 2958.66 ** 178.88 ** 736 **
Check vs Hybrids 1 2.88 NS 0.81 NS 4404.69 ** 25.05 NS 16.90 NS 40.07 NS 239.85 ** 57.68 **
90 13.93 1.63 36.68 19.68 47.70 4751 1.28 0.66
Error
(270)
Table 1. Contd..
Source of Nl_meer pf Number of Total number of 10_0 Seed Volyme Seed yield per Oil content  Shelling out
variation df tertiary spikes capsules per capsules per plant weight (g) weight plant (g) (%) turn (%)
per plant primary raceme (9/200ml)
Environments 2 165.48 ** 239487 ** 1132956.00 ** 52.36 ** 0.13 NS  659905.00 ** 467.81 ** 107.56 **
Genotypes 45 11.06 ** 1502.30 ** 62608.53 ** 51.28 ** 28.91 ** 48962.44 ** 23.66 ** 7223 **
118 ** 107.75 ** 722468 ** 254 ** 2.08 NS 4846.68 ** 0.75 ** 3.58 NS
Parents (P) 8 950 ** 1645.15 ** 16179.80 ** 33.39 ** 44,55 ** 8234.64 ** 34.62 ** 147.06 **
Hybrids (H) 35 7.89 ** 1313.01 ** 55343.79 ** 49.27 ** 23.78 ** 4181539 ** 1752 ** 4548 **
PvsH 1 4560 ** 7430.94 ** 593470.89 ** 29112 ** 103.65 ** 54488199 ** 165.14 ** 13.07 NS
Check vs Hybrids 1 89.28 ** 679.64 NS 114960.69 ** 13.93 NS 1351 NS 92380.18 ** 422 NS 45461 **
Error 90 0.31 147.66 2331.15 3.47 4.98 1371.45 1.31 11.42

(270)

*, ** Significant at 0.05 and 0.01 levels of probability, respectively; figure in parenthesis is pooled error df
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Table 2. Estimates of components of gene effect pooled over the environments

Days to 50 % No. of nodes Plant height Days to 50 % Total length Effective Number of Number of
Source of variation df flow.ering of up to up to primary matprity of of primary Ien_gth of effective segondary
primary primary raceme (cm) primary raceme (cm) primary branches per spikes per
raceme raceme raceme raceme (cm) plant plant
Environments 2 5549.76 ** 109.76 ** 453.68 ** 4425.37 ** 32218 ** 239.50 ** 640.53 ** 2133 **
GCA 8 169.60 ** 33.71 ** 9097.39 ** 348.91 ** 779.10 ** 801.54 ** 23.52 ** 6.27 **
SCA 36 3555 ** 279 ** 387.00 ** 89.30 ** 11325 ** 104.67 ** 6.08 ** 0.78 **
GCA x Environment 16 2157 ** 496 ** 65.76 ** 29.78 ** 98.29 ** 83.76 ** 3.97 ** 0.88 **
SCA x Environment 72 859 ** 099 ** 50.88 ** 17.84 ** 4526 ** 46.42 ** 3.14 ** 0.73 **
Pooled error 264 4.62 0.55 12.05 6.55 16.10 15.98 0.43 0.22
Estimates of components of genetic variance and related parameters
D2GCA (Ygi%) 1219 * 281 * 791.85 * 23.60 * 60.53 * 63.35 * 1.59 * 050 *
D2SCA (XY sij?) 3093 = 224 * 37495 * 8275 * 97.14 * 88.69 * 566 * 056 *
Potence ratio
iazgca
af / 1 1.77 5.65 9.50 1.28 2.80 3.21 1.26 3.99
d—fazsca
Predictability ratio
20°gca 5 5 0.44 0.72 0.81 0.36 0.55 0.59 0.36 0.64
20%gca + 20°sca
o’A 24.37 5.62 1583.71 47.20 121.06 126.70 3.17 1.00
o’D 30.93 2.24 374.95 82.75 97.14 88.69 5.66 0.56
(0°D/L12A)%° 1.13 0.63 0.49 1.32 0.90 0.84 1.34 0.75
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Table 2. Contd..

Number of Number of Total number of 100 Seed Volume Seed yield per Oil content  Shelling out
Source of variation df te;rtiary gapsules per capsules per weight (g) weight plant (g) (%) turn (%)
spikes per primary raceme plant (9/200ml)
plant
Environments 2 56.81 ** 816.04 ** 341829.61 ** 17.29 ** 0.10 NS 194997.43 ** 157.67 ** 34.67 **
GCA 8 565 ** 1375.67 ** 26260.31 ** 59.88 ** 35.02 ** 19462.05 ** 19.63 ** 7346 **
SCA 36 243 ** 310.48 ** 18793.47 ** 7.83 ** 419 ** 14881.56 ** 541 ** 943 **
GCA x Environment 16 144 ** 155.65 ** 8673.54 ** 496 ** 3.94 ** 5287.18 ** 222 ** 741 *
SCA x Environment 72 1.09 ** 99.30 ** 6349.53 ** 2.04 ** 1.68 NS 4237.79 ** 0.40 NS 2.83 NS
Pooled error 264 0.11 50.00 788.35 1.18 1.66 453.04 0.44 3.87
Estimates of components of genetic variance and related parameters
°GCA (Ygi%) 029 * 96.84 * 678.80 473 * 280 * 416.41 NS 129 * 582 *
1%SCA (XY sijd) 233 * 260.48 * 18005.12 * 6.65 * 252 * 1442853 * 497 * 557 *
Potence ratio
iazgca
af / 0.57 1.67 0.17 3.20 5.00 0.13 1.17 4.71
d—fazsca

Predictability ratio

2
2o°gca/ 5 0.20 0.43 0.07 0.59 0.69 0.05 0.34 0.68
20%gca + 20°sca

o’A 0.58 193.67 1357.61 9.46 5.61 832.82 2.58 11.64
o’D 2.33 260.48 18005.12 6.65 2.52 14428.53 4.97 5.57
(1°D/L12A)%° 1.99 1.16 3.64 0.84 0.67 4.16 1.39 0.69

* ** significant at 0.5 and 0.01 probability level, respectively.
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Table 3. Estimates of general combining ability effect and per se performance of parents over environments

Days to 50 % No. of nodes up Plant height up to Days to 50 % Total length of Effective length of Number of Number of
Parents flowering of to primary primary raceme maturity of primary raceme primary raceme effective secondary spikes
primary raceme raceme (cm) primary raceme (cm) (cm) branches per per plant
plant
Per eea P gea PO GCA  Perse GCA ' gca P gea P gea P Gea
se se se se se se se
ANDCP-08-01 T k% I T k% - *k _ Ex3 % -
64.0 299 15.0 101 26.7 16.82 1414 071 61.5 -3.11 56.8 2.73 9.1 026 4.8 007
ANDCP-06-07 T %% T k% _ *k - _ *% _ *k T k% T k%
65.6 1.36 16.0 033 44.3 9.11 136.7 035 70.0 2.50 62.9 2.97 8.4 0.84 5.0 050
ACP-1-06-07 783 448 ** 203 186 ** 574 182 ** 1488 466 ** 997 1107 ** 945 1066 ** 7.3 1 1zi ** 42 0 4é faied
SKP-84 670 116 ** 180 099 ** 462 686 ** 1381 o * 785 276 ** 739 299 ** 89 01l 44 000
VP-1 T k% T %% T k% T %% _ *% _ *%k *%
60.6 258 12.8 197 35.3 12,04 128.4 378 70.8 2.92 63.7 2.90 104 0.67 50 0.10
DPC-9 70.4 0 13: 14.8 0 Bi ** 739 19.48 ** 1346 1 62- *% B55 459 ** 492 477 ** 99 063 ** 56 035 **
JP-65 732 156 ** 180 045 ** 1095 3465 ** 1564 574 ** 678 265 ** 653 391 ** 109 156 ** 64 091 **
ANDCP-06-07- T ke - _ *% T ok - _ *% T -
1 59.3 1.76 15.2 018 45.7 4.46 128.0 3.35 74.6 1.14 65.4 1.86 9.0 0.22 4.7 0.04
ZANDCP'OG'W' 657 08 * 166 030 * 430 -6.65 ** 1427 043 693 -222 ** 619 -234 ** 81 51‘ o444 36 *x
Mean 67.1 - 163 - 53.6 - 139.5 - 72.0 - 65.9 - 9.1 - 4.9 -
Range Min. 59.3 -2.58 12.8 -1.27 26.7 -16.82 128.0 -3.78 55.5 -4.59 49.2 -4.77 7.3 -1.14 4.2 -0.50
Y Max 78.3 4.48 20.3 1.86 109.5 34.65 156.4 5.74 99.7 11.07 94.5 10.66 10.9 1.56 6.4 0.91
SE (g)* - 0.35 - 0.12 - 0.57 - 0.42 - 0.66 - 0.66 - 0.11 - 0.08
SE (g;-0i)* - 0.53 - 0.18 - 0.85 - 0.63 - 0.99 - 0.98 - 0.16 - 0.12
CD.5% (g-9) - 1.04 - 0.36 - 1.68 - 1.24 - 1.95 - 1.94 - 0.32 - 0.23

http://ejplantbreeding.com

147



Electronic Journal of Plant Breeding, 6(1): 141- (Mar 2015)
ISSN 0975-928X

Table 3 Contd..

Number of Number of Total number of 100 Seed weight Volume weight Seed yield per Qil content (%0) Shelling out
Parents tertiary spikes per capsules per capsules per plant (9) (9/100ml) plant (g) turn (%)
plant primary raceme
Per GCA Per GCA Per GCA Per GCA Per GCA Per GCA Per GCA Per GCA
se se se se se se se se
ANDCP-08-01 39 -017 ** 588 -2.18 138.2 -3898 ** 311 1.79 ** 552 0.20 116.8 29 3é ** 470 0.14 60.2 0 07'
ANDCP-06-07 29 -024 ** 688 -348 ** 2336 -1427 ** 274 -090 ** 568 1.17 ** 1750 16 91' ** 459 042 ** 687 204 **
ACP-1-06-07 sk sk *k *k T % _ dok % -
26  -0.59 934 6.70 2154  -17.62 28.8 0.65 52.3 0.46 169.6 9.31 45.0 0.26 61.8 053
SKP-84 40 007 794 464 ** 2421 6.5 289 -0.04 540 0.4 1952 738 * 450 |, % 668 205 **
VP-1 *%k _ Ex 3 _ *%k *%k T k% T k% T k%
4.3 0.35 451 -13.03 242.4 17.32 30.0 0.14 569 0.71 196.2 15.23 455 0.32 62.1 118
DPC-9 3.6 0.17 ** 66.5 549 ** 1685 1041 * 284 172 ** 515 1 75’) **% 1287 2125 ** 457 126 ** 605 2 O(; *x
JP-65 Kk *% *k * - *k *k - Ex3 - Kk
6.1 0.83 61.3 6.34 182.2 59.63 27.4 0.36 51.7 150 1355 5279 40.6 1.49 55.3 168
'3‘7’\_1?CP'06' 39 -019 ** 632 -220 271.1 1737 ** 254 -190 ** 563 0.86 ** 1933 0.27 469 061 ** 646 059
'3‘7'\_15@'06' 31 -023 ** 628 -2.28 231.9 -5.37 255 -182 ** 560 051 * 167.7 17 86; ** 468 0.10 652 078 *
Mean 3.8 - 66.6 - 2139 - 28.1 - 54.5 - 164.2 - 454 - 62.8 -
Range Min. 2.6 -0.59 45.1 -13.03 138.2 -38.98 25.4 -1.90 51.5 -1.75 116.8 -22.39 40.6 -1.49 55.3 -2.00
9% Max. 61 0.83 934 6.70 271.1 59.63 311 1.79 56.9 1.17 196.2 52.79 47.0 1.26 68.7 2.05
SE (g)* - 0.05 - 1.16 - 4.61 - 0.18 - 0.21 - 3.49 - 0.11 - 0.32
SE (g;-0i)* - 0.08 - 1.74 - 6.91 - 0.27 - 0.32 - 5.24 - 0.16 - 0.48
;:)D 5% (9r - 0.16 - 3.43 - 13.61 - 0.53 - 0.63 - 10.32 - 0.32 - 0.95
1
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Table 4. Estimates of specific combining ability effect and per se performance of castor hybrids over environments

Characters Range of Range of Top ranking three crosses Per se SCA GCA effect  Number of crosses
SCA crosses for perform  effect of of parents with significant
effect their per se ance the involved +ve and —ve SCA

performance Crosses with a cross effect
+ve -ve

Days to 50 % -6.75 55.6 VP-1 x ANDCP-06-07-1 55.6 -4.38** GxG 6 13

flowering of to to ANDCP-08-01 x ANDCP-06-07 56.7 -4.04** GxG

primary raceme 5.29 74.3 ANDCP-08-01 x JP-65 58.8 -4.85** GxP

Number of -1.98 13.1 VP-1 x ANDCP-06-07-1 13.1 -1.24** GxA 5 9

nodes up to to to ANDCP-06-07 x VP-1 135 -0.68 GxG

base of primary 1.95 19.8 ANDCP-08-01 x DPC-9 135 -0.47 GxG

raceme

Plant height up -16.86 314 ANDCP-06-07 x VP-1 314 -8.30** GxG 11 10

to base of to to ANDCP-08-01 x ANDCP-06-07 33.2 -1.72 GxG

primary raceme 25.44 122.7 VP-1 x ANDCP-06-07-2 34.8 -7.31** GxG

Days to 50 % -10.95 122.7 VP-1 x ANDCP-06-07-1 122.7 -5.22%* GxG 8 16

maturity of to to ANDCP-08-01 x ANDCP-06- 126.9 -4.07** AxG

primary raceme 9.50 144.8 07-1 126.9 -6.95** GxA

DPC-9 x ANDCP-06-07-2
Total length of -6.07 to 68.8 t0 99.1 ACP-1-06-07 x SKP-84 99.1 6.40** GxG 11 4
primary raceme 9.16 ACP-1-06-07 x JP-65 93.0 -1.69 GxG
SKP-84 x DPC-9 91.6 2.61 GxP

Effective -8.97 60.9 ACP_1-06-07 x SKP-84 94.4 9.42** GxG 10 3

length of to to ACP_1-06-07 x JP-65 84.7 -1.24 GxG

primary raceme 10.31 94.4 ACP-1-06-07 x ANDCP-06-07-1 83.0 2.86 GxP

Number of -2.01 8.0 SKP-84 x JP-65 15.6 3.48** AxG 11 6

effective to to ANDCP-06-07 x JP-65 13.8 2.63** PxG

branches per 3.48 15.6 JP-65 x ANDCP-06-07-1 13.0 1.19** GxP

plant

Number of -0.87 3.8 SKP-84 x JP-65 7.4 1.29** AXG 5 3

secondary to to ANDCP-06-07 x JP-65 6.4 0.73** PxG

spikes per plant 1.29 7.4 SKP-84 x DPC-9 6.4 0.81** AXP

VP-1 x DPC-9 6.4 0.72** AxG
JP-65 x ANDCP-06-07-1 6.4 0.32 GxA

Number of -1.31 31 DPC-9 x ANDCP-06-07-2 6.5 2.09** GxP 14 9

tertiary spikes to to SKP-84 x JP-65 6.4 0.98** AxG

per plant 2.09 6.5 ANDCP-06-07 x JP-65 6.3 1.26** PxG

Number of -14.32 52.1 DPC-9 x JP-65 97.0 10.06** GxG 9 5

capsules per to to ACP-1-06-07 x ANDCP-06-07-1 93.6 13.92** GxA

primary raceme 19.67 97.0 DPC-9 x ANDCP-06-07-2 93.2 14.79*%* GxA

Total number -109.26 187.3 SKP-84 x JP-65 494.4 138.10** AxG 14 6

of capsules per to to JP-65 x ANDCP-06-07-1 463.7 96.15** GxG

plant 138.10 4944 JP-65 x ANDCP-06-07-2 4104 65.70** GxA

100 Seed -1.99 25.0 ANDCP-08-01 x JP-65 35.0 3.08** GxG 8 3

weight to to VP-1 x DPC-9 342 2.52** AxG
3.08 35.0 ANDCP-08-01 x DPC-9 338 0.43 GxG

Volume weight -1.60 50.7 ANDCP-08-01 x ANDCP-06-07 57.8 0.90 AxG 5 2

to to VP-1 x ANDCP-06-07-2 57.8 1.03 GxA
197 57.8 SKP-84 x ANDCP-06-07-2 57.7 1.38* AXA

Seed yield per -92.30 128.6 SKP-84 x JP-65 410.3 112.59** GxG 15 8

plant to to ANDCP-06-07 x JP-65 371.2 97.70** PxG
112.59 410.3 JP-65 x ANDCP-06-07-1 368.7 78.10** GxA

Oil content -2.48 43.9 DPC-9 x ANDCP-06-07-1 50.2 1.65** GxG 12 3

to to ANDCP-06-07 x DPC-9 49.9 1.61** GxG
2.03 50.2 ACP-1-06-07 x DPC-9 49.5 1.81** PxG

Shelling out -4.08 58.2 ANDCP-08-01 x SKP-84 67.2 2.08* AxG 5 2

turn to to SKP-84 x ANDCP-06-07-1 66.9 1.09 GxA
2.44 67.2 ANDCP-06-07 x SKP-84 66.4 -0.87 GxG
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