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Abstract

Combining ability analysis was carried out for pod yield and its components in okra in a 12 x 12 diallel
cross (excluding reciprocals) in a randomized block design, with 3 replications. Both general a
combining ability (GCA) and specific combining ability (SCA) variances were highly significant for all
the characters indicating the importance of both additive and non-additive gene actions. However, the
relative magnitude of general and specific combining ability, variance revealed that the magnitude of
general combining ability was less than specific combining ability variance indicating thereby that the
non-additive component was of major importance in the expression of all the characters. The highest gca
effect for pod yield per plant and pod yield per hectare were recorded in 1C-45802, Parbhani Kranti and
VRO-3. The highest significant positive sca effect was observed in the cross combinations viz., 1C-
45802xSB-8, 1C-45802xPusa A-4 and 1C-282272xSel-4 for pod yield per plant and pod yield per
hectare. Exploitation of hybrid vigour from these crosses through heterosis breeding method is
advocated.

Keywords: Okra, Diallel cross, GCA, SCA and heterosis

Introduction
Okra, lady’s finger [Abelmoschus esculentus (L.) Moench] is one of the important vegetable
crops of India, belongs to family Malvaceae and the genus Abelmoschus. It is an economically
important vegetable crop grown in tropical and sub-tropical parts of the world. It is native of
tropical Africa. It is a tall, upright, fast growing, annual herb propagated by seed. It is a
multipurpose and multifarious crop. Okra has importance with regard to its nutritional,
medicinal and industrial value. The immature young seed pods are the edible part of this plant,
which are consumed as cooked vegetable, fresh and sometimes sun-dried.
In India okra production was 6219 thousand MT from an area of 511 thousand hectares (NHB,
2018-19). Though its production is higher in India, it is not sufficient to rapid growing
population. Hence, there is a need to develop and identify the high yielding and highly
adaptable genotypes for commercial cultivation. Okra is an often cross pollinated crop.
Breeding method for the improvement of a crop depends primarily on the nature and
magnitude of gene action involved in the expression of quantitative and qualitative traits. In
any sound breeding programme, the proper choice of parents based on their combining ability
is a prerequisite. The studies intended to determine the combining ability is not only for
information regarding the choice of parents but also for the production of hybrids or superior
lines. For any podful breeding programme, the general combining ability and specific
combining ability effects are the foundation. Allard (1960) ! pointed out that the common
approach of selecting the parents on the basis of per se performance is not a good indicator of
their superior combining ability. The choice of parents in any breeding programme has to be
based on complete genetic information and knowledge of combining ability of the parents.
Combining ability analysis helps in the identification of parents with high general combining
ability (GCA) effects and cross combinations with high specific combining ability (SCA)
effects. General combining ability measures the average performance of a parent in hybrid
combination. Specific combining ability (SCA) refers to those instance in which the
performance of a hybrid is relatively better or worse than would be expected on the basis of
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the average performance of the parents involved. Additive and
non-additive gene actions in the parents estimated through
combining ability analysis may be useful in determining the
possibility for commercial exploitation of heterosis and
isolation of pure lines among the progenies of the heterotic
F1. Genetic diversity in most of the agronomical and
horticultural traits is available in the germplasm of okra
(Reddy et al., 2011, Singh et al. 2017a; Singh et al. 2017b;
Singh et al. 2017c; Singh et al. 2018; Tiwari et al. 2018;
Tiwari et al. 2019a; Tiwari et al. 2019b; Kour et al. 2019;
Singh et al. 2019) [*>211. Combining ability analysis of single
crosses generated from crossing elite and diverse genotypes
from the germplasm of okra has been made by several
researchers (Kumar and Thania, 2007) . Diallel mating
design has been used extensively by several researchers to
measure general and specific combining ability in okra
(Wammanda et al., 2010) @°. The present study was
conducted to obtain the information on combining ability of
12 genotypes of Okra (Abelmoschus esculentus L.) for eleven
plant and pod yield components.

Materials and Methods

The experiments were carried out at the Vegetable Research
Farm of the Horticulture Department, Institute of Agricultural
Sciences, Banaras Hindu University, Varanasi. The
experiments were laid out in Randomized Block Design with
three replications. Experimental material for the present
investigation was collected from Indian Institute of Vegetable
Science (IIVVR), Varanasi which comprised of 12 genotypes of
A. esculentus belonging to different morphological and
productive attributes viz., IC- 45831, IC- 282272, IC- 43733,
IC- 43750, IC- 45802, Sel — 4, Pusa Mukhmali, Parbhani
Kranti, VRO-3, Sel-10, Pusa A-4 and SB-8 and the
commercial check used was Arka Anamika. Recommended
agronomical practices were followed to raise the successful
crop. Observations were recorded on ten plants in each
replication on 11 characters viz., plant height (cm), number of
primary branches per plant, node at which 1% flower appears,
number of nodes on main stem, days to 50% flowering, pod
length (cm), pod weight (g), number of pods per plant, days to
edible maturity, pod yield per plant (g) and pod yield per
hectare (g/ha). Among various techniques available, genetic
analysis formulated by Griffing (1956) ™, provides a
workable approach to evaluate newly developed cultivars for
their parental usefulness and to assess the gene action
involved in various attributes, so as to design an efficient
breeding plan, for further genetic upgrading of the existing
material. So, in the present study, the combining ability
analysis was worked out by the procedure suggested by
Griffing’s (1956) [ Method 2 Model 1 (fixed model).

Results and Discussion

Genetic improvement in pod yield has always been a top
priority of okra breeders. Pod yield and its related parameters
are quantitative traits, controlled by several genes thus
showing a range of values in segregating generations. Genetic
analysis helps in identifying traits for improvement of yield
potential. Dependable biometrical techniques dealing with the
genetic analysis of important characters have greatly helped
plant breeder in tailoring new genotypes and ascertain the
nature of gene action. Combining ability analysis is one of the
powerful tools available to estimate the combining ability
effects and aids in selecting the desirable parents and crosses.
Analysis of variance for combining ability exhibited the
significance of both general combining ability (GCA) and
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specific combining ability (SCA) effects for all the characters
under study (Table-1). This suggested the involvement of
both additive and non-additive gene effects in the inheritance
of characters under study. The estimates of SCA variances
were higher than the GCA variances for all characters
indicating predominance of non-additive gene action. Hence,
exploitation of heterosis appears to be an appropriate strategy
for improvement of okra through selection of suitable
combiners and combinations. The GCA effects for yield and
other characters of 12 genotypes are presented in Table-2.

The data fairly indicates that none of the parent was good
general combiner for all the characters under study. General
combining ability study had successfully led to marking
choice of suitable parents. This information on the yield and
its components would greatly help in proper classification of
parental lines in the present study;

Parent 1C-45802 exhibited maximum general combining
ability effect for all the characters under study except for days
to 50 % flowering and days to edible pod maturity. General
combining ability effect includes both additive and additive x
additive type of gene action (Griffing, 1956) ™, which
represents fixable genetic variance and reported that additive
parental effects as measured by gca effects are of practical
importance and value, where as non-allele interactions are
impracticable and cannot be manipulated.

However, it was noted that the top three parents proved to be
best general combiner for different characters such as IC-
45802, 1C-282272 and Pusa Makhmali for plant height; 1C-
45831, 1C-282272 and 1C-45802 for number of branches per
plant; 1C-282272, 1C-45831 and Pusa Makhmali for node at
which first flower appears; 1C-45802, VRO-3 and Pusa
Makhmali for number of nodes on main stem; 1C-43733,
VRO-3 and 1C-282272 for days to 50 percent flowering; 1C-
45802, Pusa Makhmali and SB-8 for pod length; Parbhani
Kranti, 1C-45802 and VRO-3 for pod weight; 1C-45802,
Parbhani Kranti and VRO-3 for number of pods per plant; IC-
45831, 1C-43750 and 1C-282272 for days to edible pod
maturity; 1C-45802, Parbhani Kranti and VRO-3 for pod yield
per plant; 1C-45802, Parbhani Kranti and VRO-3 for pod
yield per hectare. For days to 50% flowering and days to
edible pod maturity negative GCA is desirable, as earliness is
desirable in both these characters. Similar reports have been
also reported by Singh and Kumar (2010) 4: Singh et al.
(2012) %1 and Parmar et al. (2012) 119,

The estimates of gca effects indicated that two parents i.e., IC-
45802 and Pusa Mukhmali exhibited significant positive gca
effect for pod length. Whereas, only one parent i.e., VRO-3
expressed significant negative gca effect. In the examination
of gca value revealed that the genotypes Parbhani Kranti, 1C-
45802 and VRO-3 were good general combiners for pod
weight. Number of pods per plant is an important character as
it indicates the ultimate yield of the plant. Parent 1C-45802,
showed good general combining ability followed by VRO-3
and Parbhani Kranti, which indicated that improvement in the
number of pods by the use of these parents leads to
improvement in total and marketable yield.

The high general combiners for yield and yield attributing
components identified in this study will produce desirable
segregates for selection when crossed together. The parental
varieties that showed good general combining ability may be
used in a multiple crossing programme for isolating high
yielding varieties reported in West Africa okra A. caillei
stevels by Ariyo (1993) Bl The selected lines from such
multiple crosses could be released as conventional varieties or
used as improved parents for F1’s hybrid production, Ahmad

~3337™


http://www.phytojournal.com/

Journal of Pharmacognosy and Phytochemistry

(2002) 1,

Evaluation of the hybrids on the basis of SCA effects is the
second most important criteria because SCA effects of the
hybrids has been attributed to the combination of positive
favourable gene from different parents on might be due to
presence of linkage in repulsion phase. Specific combining
ability effects are indicative of heterosis. Similarly they
represent both dominant and epistatic gene actions. The
promising F1 hybrids based on specific combining ability
effect for yield and its components are presented in Table 3.
The relative magnitude of general and specific combining
ability, variance revealed that the magnitude of general
combining ability was less than specific combining ability
variance indicating thereby that the non-additive component
was of major importance in the expression of all the
characters. The findings are in close agreement with those of
Wammanda et al. (2010) 281, Singh et al. (2012) [?%1, Reddy et
al. (2018) [*Y1 and Sapavadiya et al. (2019) in okra. Hence, it
can be utilized in generation like Fy in evolving of best F;
hybrids. During the study none of the cross combination had
high SCA effects for all characters under study.

The significant and desirable crosses in order of merit were
IC-45831xSB-8, 1C-43733xSel-4 and 1C-43750xSB-8 for
plant height; 1C-45831xPusa Makhmali, 1C-43750%Sel-10
and 1C-45831xVRO-3 for number of branches per plant; 1C-
45802%Sel-4, VRO-3xPusa A-4 and [C-45802xParbhani
Kranti for node at which first flower appears; 1C-45831xSB-
8, 1C-282272xSel-4 and 1C-43733%xSel-10 for number of
nodes on main stem; I1C-45831xPusa Makhmali, IC-
45831xParbhani Kranti and Pusa MakhmalixSel-10 for days
to 50 percent flowering; Parbhani KrantixSel-10, VRO-3xSB-
8 and Pusa MakhmalixSel-10 for pod length (cm); IC-
45802xPusa A-4, 1C-282272xSel-4 and Pusa A-4xSB-8 for
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pod weight (g); 1C-45831x1C-43733, 1C-43750%Sel-4 and IC-
45802xVRO-3 for number of pods per plant; 1C-45802xPusa
A-4, 1C-45831xParbhani Kranti and Sel-10xPusa A-4 for
days to edible pod maturity; 1C-45802xSB-8, 1C-45802xPusa
A-4 and 1C-282272xSel-4 for pod yield per plant (g); IC-
45802xSB-8, 1C-45802xPusa A-4 and 1C-282272xSel-4 for
pod vyield per hectare (q) were showed significant and
desirable specific combinations. Similarly, a critical
combination of per se performance of three best crosses for
the eleven characters also revealed that there is no direct
relationship between the per se performance of crosses and
their parents. Similar findings have also been reported by
Kumar et al. (2014) 1],

However, the most desirable cross combinations based on per
se performance and SCA effects were 1C-45831x SB-8 for
plant height (cm) and number of nodes on main stem; IC-
45831x Pusa Makhmali for number of branches per plant; IC-
45802x Sel-4 for node at which 1% flower appears; IC-
282272x Sel-4 for number of nodes on main stem; Pusa A-
4xSB-8 for pod weight (g); 1C-45802x VRO-3 for number of
pods per plant; 1C-45802x SB-8 for pod yield per plant (g)
and pod vyield per hectare (g). These results were in close
conformity of Jindal et al. (2010) ®: Murugan et al. (2010) !;
Sawadogo et al. (2014) 1, Kumar et al. (2014) [l and Reddy
et al. (2018) [*4,

It is general observation that good cross combinations are
obtained between high x high and poor ones between low x
low, general combiners. But in the present study, superior
cross combinations involved high x high, high x low, high x
moderate, moderate x moderate, moderate x low and low x
low general combiners for the characters under study
indicating that good cross combinations are not always
obtained by crossing between high general combiners.

Table 1: ANOVA for different characters studied in parents and F1 generations of diallel in okra

Days to

Plant height Number of Node at Number of nodes Daysto | Pod Pod |Number edible Pod yield | Pod yield
Source df 9" ranches per| which 1% . 50% | length | weight | of pods per plant | per ha
(cm) on main stem . pod
plant  [flower appears flowering| (cm) (@) |per plant maturity (9) (a)
Replicates 2.00 29.32 0.00 0.00 0.43 0.03 0.13 6.01 0.34 0.02 735.68 403.45
Treatments 77.00| 84.73** 19.48** 0.54** 5.24** 3.60** | 1.93* |12.46**| 2.13** 0.03* | 3916.73** | 2149.08**
Parents 11.00| 111.66** 2.21** 0.66** 2.44* 1.79 |3.54**]150.18**| 1.60 0.08** ]10139.04**| 5563.12**
Hybrids 65.00| 78.80** 3.45%* 0.26** 1.74** 1.36 142 | 4.65* 1.68* 0.02 1914.50** | 1050.48**
Parent Vs.Hybrids| 1.00 | 174.14** | 1251.05** 17.76** 263.73** 169.24** |17.44**|105.30**| 37.10** 0.01 |65616.17**|36003.26**
Error 154.000 11.19 0.08 0.04 0.91 1.13 1.13 2.75 1.00 0.01 243.97 133.87
Total 233.000 35.65 6.49 0.21 2.33 1.94 1.39 5.99 1.37 0.02 1461.94 802.15
GCA 11.00| 17.61** 2.10** 0.14** 0.63* 0.55 0.97* | 9.79** | 1.36** 0.01* | 3248.91** | 1782.68**
SCA 66.00| 30.02** 7.22%* 0.19** 1.93** 1.31** | 0.59* | 3.21** | 0.60* 0.01* | 981.69** | 538.64**
Error 154.00 3.73 0.03 0.01 0.30 0.38 0.38 0.92 0.33 0.00 81.32 44.62
*significance at 0.05 probability level; *significance at 0.01 probability level
Table 2: Estimation of general combining ability (GCA) effect of 12 parents for 11 characters of okra
I\cl)?' Days to| |Pod
Plant No. of I st flowering No. of Dayg to || Pod} | Pod Pod Edible) | Yiel| | Pod
Genotype height branches/pt node nodes/stem 50% | llengt | weig s/ pod | |Yiel
g P flower h ht maturi| [Plan| |d/ ha|
plan t t
t y
* * *| ) .
1C-45831 -1.49 |* 0.72 - -0.16 - -0.27 0.39 [N-0.17| |-1.34|, 0.01 -0.06 |*|16.3|,|12.1|,
) 6 2
* * *| A
1C-282272 152 |* 0.46 - -0.19 - 0.13 -0.17 | |-0.13| |-1.15]|, 0.03 -0.01 | (15.1,]11.2
) 3 1
_ BRI
1C-43733 -0.67 0.03 0.06 * -0.46 % -0.32 40.14| |-0.52|* 0.49 *| 0.00 17.1),112.7],
) 4 0
1C-43750 0.45 0.18 * -0.01 0.08 -0.03 |]-0.01] |-0.56/*|0.01] | -0.02 | |-6.99|*|-5.18/*
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*
* * * * *

Ic45802 | 235 |,| 041 |<| 009 || 031 [ 000 |[oaz|=|101|;|08s[,| 0.02 | 3327|700
Sel-4 432 ¢ w011 |+ o008 ¥ -006 001 ||-0.5 |-038| | | [ 001 | (727|531

* -
PM 0.49 030 || 006 0.16 002 |[0.33[*0.50[*| L, | | 005 |*[0.54] |0.40
* 209[*[155]*
PK 0.83 0.04 0.04 0.03 003 {003 |142 02| [ 000 | [P921115L
VRO3 | -0.05 060 || 004 0.18 0.26 ||-0.59| | 0.66 |*|0.04| | 0.02 | [8.72| 6.46].
* -
Sel-10 | -0.47 0271 || 01 0.04 014 |[0.04| |-002 | 7ol | 001 | |5.16%|3.82*
* *

Pusa A4 | -033 038 || o010 |1 012 000 ||-0.03 [0.05| |001| | 0.01 | |0.74] |0.55
SB-8 0.35 019 i o010 ¢ -004 024 ||019| |032| | .| | -002 | [375| |278
CD * * - * * *

Comparisons * * * * *
Glooda | 109 0.09 0.07 0.31 035 |[0.35| |054| |032| | 0.04 | |5.08| |3.76
Cloo® | 153 0.13 0.09 0.44 049 ||049| |0.76| |04s| | 006 | [7.17] |51

Gi-Gjat95%| 161 0.13 0.10 0.46 051 ||051] |0.80] [0.48] | 0.06 | |7.50] [5.56

Gi--Gj at 99%|  2.27 0.19 0.14 0.64 072 ||o72| |112| [oss| | 008 | [10°| |7.84

Table 3: Estimation of specific combining ability (SCA) effect of 66 F1 hybrids for 11 characters of okra

No.
No. of of Pod
. . . (
Plant branche Node of 1% No. of 50% || Pod || Pod pods| Edible | Pod yiel
Cross Heigh Flowerin| |Lengt| | Weig maturit| |yield/pla d
t s/ flower nodes/stem h ht / (days) nt /
Plant g Plan y (day I?
t a
IC-45831xIC- - 133
220972 54| | 041 |* 0.27 x| .0.38 032 ||-041 [ 241 |*| | | 006 || 1799 |*[77|*
- - * * *
CASIC | 5.90[*| 049 |[*| 019 0.18 044 ||-027|| 075 | |155[,| 005 || 4054 |,2°;
|C-45831xIC- * 132
e 35| | 069 || -012 0.21 -106 || 041 |[139| (005 | 011 || 1781 |*[75%*
IC-45831%IC- * 20.6
5500 172| | 172 || 014 1.31 *| 042|040 || 036 | |L15[*| 0.00 || 27.92 |*[F°|
* * _ x| T |*
IC-45831xSel-4 |-3.88|*| 238 |.| -040 |, 0.08 003 |[-043||-034| |, ,[*| 0.20 1| 2037 |17,
: 6
* - -
_ _ * * ~ _ X N N -
IC-45831xPM  [-4.99|*| 257 |, 0.33 0.74 127 [1056 ||-038| | o6l | 007 [| 602 | |, 76
IC-45831xPK | 7.67 |.| 203 |.|  -029  |* 1.32 *| 119 M-1.04||0.75| |0.28| | -0.15 M 14.49 1?1'7
IC-45831xVRO-3( 358 | | 247 |,| 036  |*| 104 || 010 [|061||-064| [115/*| 003 || 1524 | |'¢?
* _ -
IC-45831xSel-10 | 5.95 |*| 154 |,| -032  |* 0.84 103 ||038]0.20 | | 5| | 008 || -1583 | |117
: 3
- - * * * *
I 458314XP“5aA 629, 205 || 023 |*| 141 |*| -016 |[-0.24||114 | [105| | 011 || 3672 |, 22'2 .
IC-45831xSB-8 [13.90(,| 1.66 |, 0.17 1.93 . 114 [[-099] 001 | |Loo| | 0.00 || 3332 |,[%" L
- - * * *
IC 23§§g§xlc 544 % 064 || -0.16 1.41 x| 041 ||065|| 134 [077| | 0.00 || 3282 |, 2‘;3 N
02022721 1240 | | 049 |5 009 120 |*| -083 ||-055|| 152 | [028| | 012 || 2499 |*['37
IC-282272%IC- * . - -
15802 6.57 .| 0.06 0.22 1.43 034 ||024 |[-041] | ol | 009 || -1016 | |,
* * * * 356 *
IC-282272xSel-4 | 6.90 |, | 2.11 |, 0.23 * 1.61 *| 114 |[-035 || 311 |, 0.39| | -0.02 || 4807 [,[5°,
* *
IC-282272xPM [355 | | 210 ||  -044 |, 0.25 036 ||-1.14M-067| |0.83| | -008 || 9.19 | |6.81
* _ x| _ |*
IC-282272xPK [-3.05| | 0.03 046 || -0.02 024 /009 |[-2.16|*| 7| | 008 || -3099 ||,/ .
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- - *

C-2022T2VRO 043 | | 083 || 033 |¢|  oes 080 || 003|| 039 | |o61 | 001 || 1876 |**30)
IC-282272xSel-10|-279| | 174 ||  -0.09 0.16 073 ||-015||-007| |02 | -007 || 747 | |,
IC-282272xPusa * * - §
o 11320 179 o] 0.00 160 [+ 100 || 111 |[-002] | | | 021 || 877 | |5
*
IC-282272xSB-8 | -5.18|*| 166 |.| 0.0 0,01 003 ||-096|| 116 | |063] | -011 || 2820 |**08)
- - *
CATSIC |ar2ls| or2 || 03 |+ 014 061 || 071|060 [020] | 001 || 1227 | [8:35
IC-43733IC- * * - 132
e 475|%| 095 1| 043 || -010 031 || 009 || 150 | | ol | 007 || 1787 |+|13
* * *
IC-43733xSel-4 |10.62|.| 101 |.| -043 || 073 032 ||-075||-057| |091| | -0.10 || 1168 | [8.65
* -
IC-43733xPM 152 | | 206 [,  -0.09 0.45 082 || 111{] 098] | 3,| | 013 || 948 | 702
* -

IC-43733xPK | 201| | 106 |.| -031  |* 051 054 ||-019|| 058 | | 36 | 002 || 228 | |169

IC-43733xVRO-3|-3.09| | 036 |*|  -0.19 0.37 035 |{009|[-020 | 70| | 008 || 197 |*|1az2>
: 0

* * * *| ° * 14.8 *
IC-43733xSel-10 | 4.18 || 131 |.|  0.06 157 Lo1 ||-009| 193 |*| ol | -002 || 2000 [**

- - * -
ICarSEuRaAM 7| | 121 | 02 || 083 042 ||-0.76||-025 |000| | -005 || 397 | |5,
IC-43733x5B-8 | 3.00| | 0.09 0.05 021 021 [[0.33]]035] [041] | 0.01 || 1268 | [9.39

IC-43750%IC- * - .

PP 459 |*| 120 5| 036 |*| 002 100 || 081|022 o) | 003 || 1926 |-|162~
- < 213
IC-43750xSel-4 |-083| | 085 |.| 045 ||  -0.41 079 || 044 [[011| [128*| 0.03 || 2878 [*|*13)
*
IC-43750xPM |-1.37| | 118 [1|  -0.02 0.64 015 ||-0.75||-0.74| |0.66| | 0.06 || 559 | |4.14
IC-43750xPK  |-4.12|*| 117 || 024 |*| 083 016 || 013 ||-073| |019] | -002 || 537 | |,
* -
IC-43750xVRO-3|-5.03|*| 128 |.|  -0.18 0.22 088 || 012||-064| |0.00 | -004 || 798 | | 5
*
IC-43750xSel-10 [ 313 | | 249 |.| 033  |*| 029 088 ||-032|| 080 | |050| | -006 || 2161 [*'20
No. Node at No. Pod
Cross Plant of which of 50% Pod Pod No. of | Edible Pod ield
Height| |branches/ 1st nodes/| |Flowering| |Length| |Weight| |pods/plant/maturity| |yield/plant y/ha
Plant flower | [Stem 4

IC-43750xPusa A4 -1.45| | 133 P+ 022 | [072]|] -060 || 052 || 191 |*| 027 | 007 1793 |*[13.28/*

IC-43750xSB-8 | 1054 /% 0.14 | | 018 | | 1511 076 || -033 || 1.82 |[*| -0.08 | 0.00 2197 |*|1627]*

IC-45802xSel-4 | 4.72 |*| 129 | -0.85 [ 049 || -0.84 || 0.23 || 0.83 0.7 | 0.09 1484 | 1099

IC-45802xPM | -1.64| | -026 | | 0.35 |*|-040]| -0.94 || -0.45 || -1.29 0.88 | 0.0 199 | |147

IC-45802xPK__| 6.37 | 234 [ -053 I 033 || 0.54 || -0.29 || -0.79 086 | 007 1172 | [8.68

IC-45802xVR0-3 | -049| | 0.11 | | 0.21 | | 0.86 || -0.50 || -0.44 || -0.69 123 | 041 || 2041 [*|15.12*

IC-45802xSel-10 | 3.22 | | 065 [ 0.24 |*| 079]| 036 || -L43 [ 0.05 026 | 0.04 644 | 477
IC-45802xPusa A4 3.15 | | 0.90 [ 012 | | 115 ¥ -0.63 || 053 || 3.36 [ 006 | -0.16 | 4846 3589/

IC-45802xSB-8 |-182| | 017 | | 0.27 |*| 121 ] 080 || 0.58 || 2.3 |[*| 061 | -0.04 || 49.85 3692

Sel-4xPM__ | 340 | | 100 ™ 0.29 |*| 057 || 089 || 017 || 0.01 0.90 | -005 || 2128 |*[15.76/*
Sel-4xPK__ | -333| | 092 P+ 027 |*|03L]|| -073 || 0.33 || -L13 0.10 | -003 || -1251 | |-926
Sel-4xVRO-3 | -1.66 | | 0.76 [ 040 4 043 || -111 || -021 || 0.2 089 | -008 || -11.71 | |-8.68
Sel-4xSel-10 | -4.90 || 0.7 0.25 || 050 | -0.78 || 0.15 || -0.21 048 | 003 772 | [5.72
Sel-4xPusa A4 | 092 | | 068 [~ -007 | | 126 { -0.91 || 0.35 || 0.70 026 | -007 353 | 261
Sel-4xSB-8 | 456 || 0.29 | | -0.06 | | 0.85|| -061 || 023 || -0.04| | 0.3L | 0.02 856 | |-6.34
PMxPK 128 | | -082 [ 001 | 142 -084 || 042 ||-116| | 005 | 000 || 1622 | |,
PMxVRO-3 | -415|*| 011 | | -027 || 0.04]| 038 || 1.09 || 0.02 038 | 005 || 705 | |52
PMxSel-10 | 279 | | -024 | | 049 [+ 067 || -115 [ 114 || -059 | | 034 | -003 || 1462 | |/ e
PMxPusaA-4 | 254 | | 047 |*| 013 | | 104 -00L || 0.93 || 055 012 | 013 P 1075 | |7.96
PMxSB-8 | -8.95 [+ 168 [ -0.26 |*|-064|| -0.71 || 0.64 || 0.14 086 | 004 || 1801 |*| S |*
PKiXVRO-3 |-479 |*| 215 [ 011 | |-053|| -033 || 0.49 || -181 |*| 016 | 006 || -193 || [*
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PKixSel-10 -7.33 [ 142 4 -0.24 |*| 0.27 -0.60 1.49 4 -1.23 0.40 -0.09 -5.43 -4.02
PKixPusa A-4 | -6.06 |*| -0.07 -0.35 |*|-0.03 -0.13 -0.30 | | -0.55 -0.24 0.01 -12.53 -9.28
PKixSB-8 0.48 2.08 [** 0.05 1.09 Y -0.90 -0.29 || -1.26 -0.66 -0.09 -31.07 **23j01**
VRO-3xSel-10 | 1.45 0.66 [** 0.08 119 -0.38 0.72 0.62 0.07 0.06 10.11 7.49
VRO-3xPusa A-4 | -2.26 0.91 [*4 -0.63 [**-0.64 -0.38 0.62 -0.26 0.33 -0.10 5.03 3.72
VRO-3xSB-8 | 4.22 |*| 0.38 |*| -0.49 ** 0.15 -0.88 1.21 4 -0.46 0.08 0.06 -3.91 -2.90
Sel-10xPusa A-4 | -0.31 -0.55 P -0.32 |*] 0.29 -0.98 0.07 -0.27 -0.10 014 M -561 -4.16
Sel-10xSB-8 3.65 |*| 0.12 -0.18 0.55 -1.08 0.64 1.20 -0.21 -0.03 10.31 7.64
Pusa A-4xSB-8 | -2.50 1.37 [ -0.16 -0.76 -0.07 0.17 3.01 |*| -0.49 0.00 2731 |*|20.23]*
C. D. Comparisons
Sij<>0at95% | 3.59 0.30 0.22 1.02 1.14 1.14 1.78 1.07 0.13 16.78 12.43
Sij<>0at99% | 4.77 0.39 0.29 1.36 1.52 1.52 2.37 1.43 0.17 22.30 16.52
Sij--Sik at 95% | 5.26 0.43 0.32 1.50 1.67 1.67 2.61 1.57 0.19 24.54 18.18
Sij--Sik at 99% | 6.98 0.58 0.43 1.99 2.22 2.22 3.46 2.08 0.25 32.61 24.16
Sij--Skl at 95% | 5.05 0.42 0.31 1.44 1.61 1.61 2.50 151 0.18 23.58 17.47
Sij--Sklat 99% | 6.71 0.55 0.41 1.91 2.13 2.13 3.33 2.00 0.24 31.33 23.21
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