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Abstract Thirty (30) genotypes from F1 were obtained from six soybean strains (Anjasmoro, Tanggamus, Argopuro,
Grobogan, Brawijaya 2 and Brawijaya 1) which the diallel cross scheme. These genotypes were used to analyze the
combining ability and maternal effect of physiological characters in soybean strains such asCO, exchange rates (CER),
intercellular CO, concentration (Ci), stomatal conductance (SC), transpiration (E), plant height, number of branch, fertile
nodes, filled pods, seeds per plant, weight of seeds per plant and weight of 100 seeds. The result showed that Tanggamus,
Brawijaya 2, Brawijaya 1 strains have positive general combining ability and significantly different from the other strains,
thus these strains have a good possibility to crossed with others. Brawijaya 2 (male) x Tanggamus (female), Brawijaya 2 x
Argopuro, Argopuro x Brawijaya 1, Brawijaya 1 x Grobogan, Brawijaya 1 x Brawijaya 2, and Brawijaya 1 x Argopuro were
the selected genotypes which have positive specific combining ability from most of character observed.
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1. Introduction

Soybean production in Indonesia has not been able to
fulfill the public requirement as a result of low productivity
and limited planting area. BPS data showed that from
554.132 ha planting area, yielded 807,568 ton and 14.57
cu.ha™ [1]. Low productivity of soybean can be caused by (i)
declining of planting area and yield, (ii) low productifity (iii)
competition between local soybean and imported comodities
and (iv) small number of soybean farmer land ownership [2].
The local soybean strains used still could not reach higher
yields. Therefore, it is necessary to improve the productivity
of local soybean plants.

The research to increase the local soybean yield has been
done and continues to do. Attempts to improve the soybean
yields can be done through genetic and non-genetic
improvement. This genetic improvement can be done
through crossbreeding and selection [3]. Diallel cross is
genetic cross experiment to separate genetic influences from
environment to control a quantitative character. Diallel cross
technique was developed to obtain information about genetic
mechanisms involved in the initial generation [4]. In diallel
cross also possible to choose the parental [5].

The combining ability experiment can be done with diallel
cross using cross combination between inbred strains exist
[6], and all of genotypes have the opportunity to crossed in
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all combinations [7, 8] stated that diallel analysis could be
used to understand general and specific combining ability
from parental used in crossing and using a number of
assumptions to determine the nature and genetic parameters.
A diallel cross also used to identify the potential parental of
general and specific combining ability [9]. Most of general
and specific combining ability were arranged in various roles
of genes. General combining ability variance consist of
variety of additives, whereas specific combining ability
variance consists of a variety of dominant [7, 10].

Some studies about diallel cross analysis on the nutritional
content characters of soybean as well as resistance to biotic
stresses such as diseases has been widely reported [11, 12,
13]. Production and seed vigor in soybeans were controlled
by the action of the additive and non-additive genes. The
effect of additive variance is greater than non-additive
variance on production and seed vigor [11, 14].
Tukamuhabwa ef al. [12] reported the diallel cross analysis
using half diallel population on broken pods character of
soybean. The result showed that there is an interaction
between genes locus (epistasis) which control the broken
pods character and it was partially dominant. The resistance
of red root disease caused by Fusarium solani f. sp. glycines
is over dominance and controlled by at least three dominant
genes. The narrow sense of heritability values for the red root
disease resistance ranges between 48.0-62.0%, and the broad
sense of heritability ranges between 90.0-95.0% [15].

This research aims to study the combining ability and the
influence of maternal effect on physiological character of
soybean, to provide the basic population and support the
effectiveness of selection activities.
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2. Research Methods

This research conducted in Research Station of Indonesian
Legumes and Tuber Crops Research Institute (ILETRI),
Kendalpayak, Malang on Mei—September 2013. The genetic
material used were 30 genotypes from F1 cross of 6 parental
strains (Anjasmoro, Tanggamus, Argopuro, Grobogan,
Brawijaya 2 and Brawijaya 1) which crossed diallelly in
method-3 [9]. The research design used was randomized
block design with 30 combination of F1 cross as treatment
with 5 times repetition for each plant (1 plant per repetition).

The seeds of each genotype were planted on 10 kg size of
polybag consist of 2:1 soil and manure fertilizer mixture,
with one seed per planting hole. After one week, 2/3 Urea
fertilizer doses with 50 kg.ha™; SP-36 100 kg.ha™ and KCI
100 kg.ha™ were given and 1/3 Urea fertilizer doses was
given after three weeks.

The maintenance until plants harvested was correspond to
optimum soybean cultivation techniques, including
irrigation, pest and disease control. Plants were harvested by
unplugged from medium after reaching physiological
maturity with characteristics of yellowing leaves as much as
90% and brownish colored pods.

CO, Exchange Rate (CER), intercellular CO,
concentration (Ci), stomatal conductance (SC) and
transpiration (E) were observed and analyzed at PAR 500
pumol.m™.s™ using LI-6400 Portable Photosynthesis System
of Li-Cor Biosciences, Inc. Lincoln, Nebraska, USA [16].
The observation were done for each plant at vegetative stage,
30 days after planted for plant height (cm), number of branch,
fertile nodes, filled pods, seeds per plant, weight of seeds per
plant (gram) and weight of 100 seeds (gram).

Data were analyzed using diallel cross analysis based on
Griffing Method-3 with statistic model as follows:

1
Xj=ptgtgtstrt

beY Y ejjki
Xij = mid value of population,
giand g; = general combining ability influence,
Sij = specific combining ability influence (s;j = s;;)
Tij = reciprocal influence / reverse
————— = error influence
bcE Y eijr
Total population variance was split into general

combining ability, specific combining ability, reciprocal and
error. The estimation of general combining ability for
parental, specific combining ability for crossing and
reciprocal as follows [17]:
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3. Result and Discussion

3.1. CO, Exchange Rate (CER)

Based on general combining ability analysis, parental
CER character was significantly varied (Table 1), means
potential parental with positive general combining ability if
crossed to other genotypes were founded. Two genotypes
which have positive general combining ability on CER i.e.

2.1. Data Analysis Tanggamus (TGM) and Brawijaya 1 (BRW1) (Table 2).
Tabl:e 1. Mean squares of crossing, general combining ability (GCA), specific combining ability (SCA) and reciprocal on physiological characters of F1
soybean
Physiological characters Influences
Crossing GCA SCA Reciprocal
CER 31'33 9.407** 2.271tn 8.465%*
SC 0,;16 0.03%* 0.02%* 0.04**
Ci 3564.26tn 464.85tn 696.41tn 805.39%*
E 8.45%* 0.63tn 1.17%* 2.35%*
Plant height 524.69%* 111.27%* 138.04** 248.89**
Branch 3.02%%* 0.99%* 0.61%* 0.47%*
Fertile nodes 98.78%* 40.81%* 10.48** 18.30**
Filled pods 1045.14%* 568.62%* 113.63%* 146.40%*
Seeds per plant 4181.47** 2266.62%* 451.53** 590.38%*
Seed’s weight per plant 19.17%* 12.85%* 1.63%* 2.15%*
Weight of 100 seeds 19.75%* 5.24%* 3.10%* 4.03%**

Notes : GCA = general combining ability, SCA = specific combining ability, * = significant & ** = very significant

* = different& **= significantly different
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Table 2. Influence of general combining ability and physiological characters of six soybean parentals

Physiological characters Parental
AIM BRW2 AGP GBG TGM BRW 1
CER 0.12a -1.26a -0.22a -1.08a 1.43b 1.01b
SC -0.02b -0.00b -0.11a 0.08¢c 0.02b 0.03b
Ci -0.79a 12.15a -6.00a 5.64a -2.85a -8.15a
E 0.07a -0.11a -0.47a -0.02a 0.37a 0.16a
Plant height -4.99a 3.11b -1.69a 3.33b 3.36b -3.12a
Branch -0.42a 0.43b -0.19a -0.32a 0.28b 0.21b
Fertile nodes -2.92a 1.08c -1.62b -1.02b 1.18¢c 3.28d
Filled pods -10.84a 9.23¢ -7.32b -3.97b 6.11c 6.78¢c
Seeds per plant -21.46a 18.42¢ -14.76a -8.03b 12.22¢ 13.62¢
Seed’s weight per plant -1.77a 1.52¢ -1.30a 0.70b 0.14b 0.72b
Weight of 100 Seeds -0.34a -0.16a 0.06a 1.57b -0.69a -0.44a

Notes : Values followed by the same letter in the same row show insignificant difference on clustered mean test of Scoot-Knott 5%.
AJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya.

Table 3. Effects of specific combining ability for character of photosynthetic rate (CER = Carbon Exchange Rate, pmol CO, m?s™) on crop F1 (above

diagonal) and F1 reciprocal (below diagonal) crossbred of soybean

M\F AIM BRW2 AGP GBG TGM BRWI1
0.73ns 0.30ns -1.28ns -0.25ns 0.49ns
AIM
a a a a a
-0.34ns -1.07ns 1.30* -1.38* 0.42ns
BRW2
c a a a a
0.11ns 1.80* 0.64ns 0.53ns -0.40ns
AGP
c d a a a
4.07* 1.65ns 0.83ns 0.47ns -1.13ns
GBG
e d c a a
-2.34% -4.82% -1.93* -1.02ns 0.62ns
TGM
b a b b a
0.73ns -2.43% 0.31ns -0.09ns -0.45ns
BRWI
c b c c c

Notes: ns: not significantly different; * : significantly different of specific combining ability using t- test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AIM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya

Variance of specific combining ability analysis showed
that the variance of 30 genotypes of F1 cross not
significantly different and reciprocal influence affects CER
character (Table 1). Reciprocal influences showed the
genotypes pair were affected by female parental. Six cross
reciprocal pairs were found affected by female parental
which control CER character, i.e. Argopuro (male) x
Brawijaya 2 (female); Groboganx Anjasmoro; Tanggamus x
Anjasmoro; Tanggamus x Brawijaya 2; Tanggamus x
Argopuroand Brawijaya 1 x Brawijaya 2. Grobogan x
Anjasmorowas known to have positive and biggest value of
specific combining ability (Table 3).

3.2. Intercellular CO, Concentration (Ci)

Based on analysis of variance, there are no significant
differences between 30 cross combination for intercellular
CO, concentration (Ci) character (Table 1), which showed
that each genotype has no difference on Ci performance.

Significant differences of parental specific combining

ability on Ci character of leaves were not founded which
means each genotype have the same effect when crossed
with others (Table 1). No significant difference on specific
combining ability variance and reciprocal influences means
there are no genotype pair which have positive Ci
performance of on leaves. This is also means that crossed
genotypes does not have genetic potential inherited from
generation to generation for intercellular CO,concentration
(Ci) character on leaves (Table 2) and there is no crossed pair
which controlled by female parental (Table 4).

3.3. Stomatal Conductance (SC)

Significant differences of stomatal conductance (SC)
character on 30 genotypes from F1 cross were founded
(Table 1). General combining ability of parental genotypes
on SC have a significant difference, which means there is
potential parental which can be crossed with others and will
show positive general combining ability (Table 1). Strain
Grobogan was founded as the genotype which have positive
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GCA (Table 2).

Significant differences of specific combining ability (SCA)
and reciprocal influence also founded in this character,
which means the genotypes pair have positive performance
on combining ability and affected by female parental (Table
1). Argopuro (male) x Brawijaya 1 (female) give a positive
performance and significantly different on SC character.
Genotypes reciprocal pair which have positive influence of
SCA is Brawijaya 1 (male) x Grobogan (female) (Table 5).

3.4. Transpiration (E)

Based on analysis of variance, significant difference was
founded from 30 genotypes for transpiration (E) character
(Table 1). Significant difference of GCA on transpiration
character of parental genotypes was not founded (Table 1),
which means crossing over between parental will generate

same genotypes and there is no genetic potential inherited
from generation to generation for transpiration (E) character
(Table 4).

From SCA analysis and reciprocal effect known that this
character is significantly different, which showed that these
genotype pairs has positive performance of combining
ability and affected by female parental (Table 1). Six pairs
with positive GCA of transpiration character were founded
i.e. Anjasmoro (male) x Grobogan (female); Anjasmoro x
Grobogan; Brawijaya 2 x Grobogan; Brawijaya 2 x
Brawijaya 1; Argopuro x Brawijaya 1 and Tanggamus x
Brawijaya 1, and three pairs of reciprocal crossing with
positive SCA also founded i.e. Argopuro (male) x Brawijaya
2 (female); Brawijaya 1 x Anjasmoro and Brawijaya 1 x
Grobogan (Table 6).

Table 4. Effects of specific combining ability for character of CO, internal (Ci) concentration (umol CO,.mol™) on crop F1 (above diagonal) and F1

reciprocal (below diagonal) crossbred of soybean

M\F AIM BRW2 AGP GBG TGM BRWI1
-0.64ns -9.99ns 14.86ns 2.69n -6.93ns
AIM
a a a a A
-4.50ns -2.44ns 8.51ns -3.16ns -2.28ns
BRW2
a a a a A
-15.51ns 11.34ns 7.99ns -20.85ns 25.28ns
AGP
a a a a A
-10.66ns -6.58ns 11.08ns 3.01ns -34.38*
GBG
a a a a a
4.00ns 16.25ns -4.25ns 21.42ns 18.30ns
TGM
a a a a a
27.58ns 15.00ns 12.41ns 58.94* -0.75ns
BRWI1
a a a a a

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya

Table 5. Effects of specific combining ability on character of stomatal conductivity (SC) (mol H,O m™?.s™) on crop F1 (above diagonal) and F1 reciprocal

(below diagonal) crossbred of soybean

M\F AIM BRW2 AGP GBG TGM BRW1
0.04ns 0.00ns 0.03ns -0.01ns -0.06*
AIM
b b b b a
0.06ns -0.06* 0.07* 0.01ns -0.06*
BRW2
b a b b A
-0.12* 0.12* -0.01ns -0.10* 0.16*
AGP
a c b a C
0.00ns 0.04ns 0.16* 0.03ns -0.11*
GBG
b b c b A
-0.03ns 0.05ns -0.08* 0.21* 0.07*
TGM
a b a d B
0.22% 0.02ns 0.09* 0.36* -0.04ns
BRWI1
d b b e a

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AIJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM: Tanggamus; BRW 1: Brawijaya.
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Table 6. Effects of specific combining ability for transpiration character (E) (umol H,O m™s™) on crop F1 (above diagonal) and F1 reciprocal (below
diagonal) crossbred of soybean

M\F AIM BRW2 AGP GBG TGM BRWI1
-0.26ns 0.21ns 0.62ns -0.30ns -0.26ns
AIM
a b b a a
0.26ns -0.87* 0.94* 0.03ns 0.17ns
BRW2
a a b a b
-0.05ns 1.53* -0.09ns -0.14ns 0.89*
AGP
a c a a b
GBG 0.95* 1.37* 0.77ns -0.13ns -1.34*
b b b a a
-0.59ns -0.94* -0.20ns 0.45ns 0.54ns
TGM
a a a a b
1.73* -0.61ns 0.72ns 2.53* -0.22ns
BRWI1
[ a b c a

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM: Tanggamus; BRW 1: Brawijaya

Table 7. Effects of specific combining ability for plant height character (cm) on crop F1 (above diagonal) and F1 reciprocal (below diagonal) crossbred of

soybean
M\F AIM BRW2 AGP GBG TGM BRWI
-2.47ns 5.63* -13.70%* 4.28* 6.26*
AIM
b c a c C
-2.40ns -2.47ns 4.21* 6.08* -5.35%
BRW2
b b c c C
-9.90%* -6.10* 2.81ns -11.32% 5.36%
AGP
a b b a C
2.20ns -2.80ns -1.60ns 6.96* -0.27ns
GBG
c b b [ C
-11.40%* 1.70ns 3.30ns -2.60ns -6.00%*
TGM
a c c b B
-0.90ns 8.20* -11.90* 9.10* -4.80*
BRW1
b d a d b
Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AJM: Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya
3.5. Plant Height i.e.Brawijaya 1 (male) x Brawijaya 2 (female) andBrawijaya

Plant height character of 30 genotypes from F1 cross
showed a significant difference (Tabel 1), which means
positive GCA for plant height character was founded and
these potential parental genotypes are good when crossed
with others i.e.Brawijaya 2, Grobogan and Tanggamus
(Table 2).

Based on combining analysis, plant height character have
significant differences on SCA and reciprocal effect (Tabel 1)
which showed these genotype pairs haspositive performance
of combining ability and affected by female parental. Nine
pairs were founded with positive SCA on plant height
character i.e. Anjasmoro (male) x Argopuro (female);
Anjasmoro x Tanggamus; Anjasmoro x Brawijaya 1;
Brawijaya 2 x Grobogan; Brawijaya 2 x Tanggamus;
Argopuro x Grobogan; Argopuro x Brawijaya 1; Grobogan x
Tanggamus; Grobogan x Brawijaya 1 and two pairs of
reciprocal crossing with positive SCA also founded

1 x Grobogan (Table 7).

3.6. Number of Branch

Branch number of 30 genotypes fromF1 cross showed a
significant difference (Table 1), which means positive GCA
for branch number character was founded and these potential
parental genotypes are good when crossed with others i.e.
Brawijaya 2, Tanggamus and Brawijaya 1 (Table 2).

From SCA analysis and reciprocal effect known that this
character has significant difference, which means these
genotype pair has positive performance of combining ability
and affected by female parental (Table 1). Brawijaya 2 (male)
x Tanggamus (female) was founded with positive SCA on
branch number character and four pairs of reciprocal
crossing with positive SCA also founded i.e. Brawijaya 2
(male) x Anjasmoro (female); Brawijaya 1 x Brawijaya 2;
Brawijaya 1 x Argopuro; Brawijaya 1 x Grobogan (Table 8).
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3.7. Fertile Nodes

Based on analysis of variance, significant difference was
founded from 30 genotypes of F1 cross for number of fertile
nodes character (Table 1) which means positive GCA was
founded and this potential parental genotypes are good when
crossed with others. Brawijaya 1 strain provides positive
GCA for fertile nodes number character (Table 2).

Significant differences of specific combining ability (SCA)
and reciprocal influence also founded in this character,
which means the genotype pairs has positive performance on
combining ability and affected by female parental (Table 1).
Anjasmoro (male) x Argopuro (female); Brawijaya 2 x
Tanggamus; Argopuro x Grobogan and Tanggamus x
Brawijaya 1 were founded with positive SCA on number of

fertile nodes character and Brawijaya 1 (male) x Brawijaya 2
(female) and Brawijaya 1 x Grobogan were also founded as
reciprocal crossing with positive SCA (Table 9).

3.8. Filled Pods

Significant differences of number of filled pods per plant
character on 30 genotypes from F1 cross were founded
(Table 1). General combining ability of parental genotypes
on filled pods have a significant differences, which means
there is potential parental which can be crossed with others
and will show positive general combining ability (Table 1).
Brawijaya 2, Tanggamus and Brawijaya 1 strains were
founded as the genotype which have positive GCA (Table 2).

Table 8. Effects of specific combining ability for numbers of branch character on crop F1 (above diagonal) and F1 reciprocal (below diagonal) crossbred of

soybean
M\F AIM BRW2 AGP GBG TGM BRWI1
AIM 0.35* 0.38* -0.40%* -0.40* 0.08ns
b b a a b
0.80* -0.18ns -0.55% 0.85* -0.48*
BRW2
d a a c a
-0.40* -0.10ns 0.48* -0.73* 0.05ns
AGP
b b b a b
-0.30ns 0.00ns -0.60* 0.20ns 0.28*
GBG
b b a b b
-0.90* -0.20ns 0.20ns 0.00ns 0.08ns
TGM
a b c b b
0.30ns 0.80* 0.50* 0.60* -0.20ns
BRWI1
c d d d b

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AIJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya

Table 9. Effects of specific combining ability for numbers of fertile node character on crop F1 (above diagonal) and F1 reciprocal (below diagonal)

crossbred of soybean

M\F AIM BRW2 AGP GBG TGM BRWI1
0.18ns 2.78* -0.72ns -1.22ns -1.02ns
AIM
b [ b b B
-0.70ns -0.42ns 0.18ns 1.48* -1.42%
BRW2
b b c B
-3.60* -1.40ns 1.58* -3.92% -0.02ns
AGP
b c c a B
-0.10ns 1.60ns -2.90%* 0.08ns -1.12ns
GBG
c d b b B
-1.20ns -2.50% -1.00ns 0.80ns 3.58*
TGM
c b c d C
1.30ns 5.30* -1.20ns 4.30% -7.20*
BRWI1
d e c e a

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya
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Table 10. Effects of specific combining ability for numbers of filled pod character on crop F1 (above diagonal) and F1 reciprocal (below diagonal)

crossbred of soybean

M\F AIM BRW2 AGP GBG TGM BRWI1
-3.69% -0.54ns 1.62ns 0.34ns 2.27ns
AIM
b c c c c
-4.60* 6.39* -7.16* 9.37* -4.91*
BRW2
a d b d b
-0.20ns 0.00ns 7.39% -14.39* 1.14ns
AGP
b b d a c
3.50ns 4.00ns -5.20* 0.67ns -2.51ns
GBG
b b a c b
-6.70* -7.40% -7.90* -0.30ns 4.02*
TGM
a a a b c
-4.50* 12.40% 18.70* 14.80* -10.80*
BRW1

a

c

c

C

a

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AIM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya

Table 11. Effects of specific combining ability for numbers of seeds character on crop F1 (above diagonal) and F1 reciprocal (below diagonal) crossbred of

soybean

M\F AIM BRW2 AGP GBG TGM BRWI1
-7.31ns -1.23ns 3.25ns 0.80ns 4.50ns
AIM
b c c c C
-9.20ns 13.00* -14.13* 18.42* -9.98*
BRW2
a d b d B
-0.30ns 0.00ns 14.65* -28.71%* 2.30ns
AGP
b a d a C
7.10ns 8.20ns -10.60* 1.27ns -5.03ns
GBG
b b a c B
-13.70* -15.20* -15.90* -0.60ns 8.22*
TGM
a a a b C
-8.80ns 24.80* 37.50* 29.30% -22.00*
BRWI1
a c c c a

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya

Significant differences of specific combining ability (SCA)

and reciprocal influence also founded in this character,
which means the genotypes pairs have positive performance
on combining ability and affected by female parental
(Table 1). Brawijaya 2 (male) x Argopuro (female);
Brawijaya 2 x Tanggamus and Argopuro x Grobogan were
given a positive performance and significantly different on
number of filled pods character. Genotype reciprocal pairs
which have positive influence of SCA are Brawijaya 1 x
Brawijaya 2; Brawijaya 1 x Argopuro and Brawijaya 1 x
Grobogan (Table 10).

3.9. Seeds Per Plant

Seeds per plant character of 30 genotypes from F1 cross
showed a significant difference (Table 1), which means
positive GCA for seeds per plant character was founded and
these potential parental genotypes are good when crossed
with others i.e. Brawijaya 2, Tanggamus and Brawijaya 1
(Table 2).

Based on combining analysis, seeds per plant character
have significant difference on SCA and reciprocal effect
(Table 1), which showed that these genotype pairs has
positive performance of combining ability and affected by
female parental. Three pairs were founded with positive
SCA on seeds per plant character i.e. Brawijaya 2 (male)
xArgopuro (female); Brawijaya 2 x Tanggamus and
Argopuro x Grobogan and three pairs of reciprocal crossing
with positive SCA also founded i.e. Brawijaya 1 x Brawijaya
2; Brawijaya 1 x Argopuro and Brawijaya 1 x Tanggamus
(Table 11).

3.10. Weight of Seeds Per Plant

Significant differences of cross combination on 30
genotypes from F1 cross were founded in weight of seeds per
plant character (Table 1). This character also showed
positive GCA and this potential parental genotypes
(Brawijaya 2) is good when crossed with others (Table 2).

Significant differences of specific combining ability (SCA)



120 Anna Satyana Karyawati ef al.:

Combining Ability Analysis for

Physiological Characters of Soybean (Glycine max L. Merrill)

and reciprocal influence also founded in this character,
which means these genotype pairs has positive performance
on combining ability and affected by female parental (Table
1). Anjasmoro (male) x Argopuro (female); Anjasmoro X
Brawijaya 1; Brawijaya 2 x Argopuro; Brawijaya 2 x
Tanggamus; Brawijaya 2 x Brawijaya 1; Argopuro X
Grobogan; Grobogan x Tanggamus were given a positive
performance and significantly different on weight of seeds
per plant character (Table 12). Genotype reciprocal pairs
which have positive influence of SCA are Grobogan (male) x
Brawijaya 2 (female); Grobogan x Argopuro; Brawijaya 1 x
Brawijaya 2; Brawijaya 1 x Argopuro; and Brawijaya 1 x
Grobogan (Table 12).

3.11. Weight of 100 Seeds

Based on analysis of variance, weight of 100 seeds per
plant character of 30 genotypes from F1 cross showed a
significant difference (Table 1). This character showed
positive GCA and Grobogan genotype is a good potential
parental when crossed with others (Table 2).

Specific combining ability (SCA) and reciprocal effect
also has a significant difference in weight of 100 seeds
character (Table 1). These genotype pairs has positive

performance of combining ability and affected by female
parental i.e. Brawijaya 2 (male) x Brawijaya 1 (female) and
Argopuro x Tanggamus and two pairs of reciprocal crossing
with positive SCA also founded i.e.Grobogan (male) x
Argopuro (female) and Tanggamus x Argopuro (Table 13).

4. Conclusions

1. Tanggamus, Brawijaya 2, Brawijaya 1 strains has
positive general combining ability (GCA) and
significantly different with the other strains, also have
a good possibility to be paired with other strains.

2. All of physiological characters observed not only
controlled by nucleic genes, but also cytoplasmic
genes.

3. Crossing over between Brawijaya 2 (male) x
Tanggamus (female), Brawijaya 2 x Argopuro,
Argopuro x Brawijaya 1, Brawijaya 1 x Grobogan,
Brawijaya 1 x Brawijaya 2, and Brawijaya 1 x
Argopuro are selected genotypes which have positive
specific combining ability (SCA) from most of
characters observed.

Table 12. Effect of specific combining ability for character weight of seeds per crop (g) on crop F1 (above diagonal) and F1 reciprocal (below diagonal)

crossbred of soybean

M\F AIM BRW2 AGP GBG TGM BRWI1
AIM -0.28ns 0.16ns -0.32ns -0.00ns 0.44ns
b c b b c
_ * % _ * %
BRW2 1.21 0.89 1.45 0.13ns 0.70
a [ a c [
N - * N * N
AGP 0.02ns 1.21 0.52ns 0.97 0.59ns
b a c a b
_ % % % ~
GBG 0.01ns 1.07 0.83 1.33 0.08ns
b [ [ [ b
N * N N * N
TGM 0.06ns 0.98 0.01ns 0.81 0.48ns
b a a a B
_ * * * % _ *
BRWI 1.35 1.03 1.60 1.76 1.12

a

C

C

C

a

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya

Table 13. Influence of specific combining abilityon weight of 100 peas per plantcharacter in soybean crossing

M\F AIM BRW2 AGP GBG TGM BRWI1
AIM 0.44ns 0.19ns -0.10ns -0.40ns -0.12ns
b a A a A
-0.61ns -0.50ns -0.44ns -1.19* 1.69*
BRW2
a a A a C
- * | * | *
AGP 0.01ns 1.26 0.87ns 2.13 0.95
b a a c A
-1.28* 0.41ns 2.54%* 0.74ns 0.66ns
GBG a b d b B
* _ * | - *
TGM 1.41 0.02ns 3.26 0.89ns 1.28
c b d a a
_ - * _ * _ %
BRWI 0.91ns 1.30 1.30 1.55 0.16ns
a a a a b

Notes: ns: not significantly different; * : significantly different of specific combining ability using T test 5%. Values followed by the
same letter on crop F1 (above diagonal) and F1 reciprocal (below diagonal) show insignificant difference on clustered mean test of
Scoot-Knott 5%. AJM : Anjasmoro; BRW 2: Brawijaya 2; AGP : Argopuro; GBG : Grobogan; TGM : Tanggamus; BRW 1: Brawijaya
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