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ABSTRACT

Maize is a cereal crop essential to fulfill the need for food and support global food security programs. Maize hybrid varieties play a very significant role in
increasing maize production. Objectives of the research were to obtain a tester, which is consistent in identifying inbred lines with a high specific combining
ability, and to obtain prospective crossed-hybrids that have the potential assembling to be maize hybrid varieties. The grain vield showed that the specific
combining ability values ranged from -3682.2 to 5251.7. Crosses that have high and positive specific combining ability included lines of |G-11,]G-18,]G-34,
JG-01,]G-40, JG-BO, JG-18, and JG-02 with a tester of JG-TOG; lines of JG-20, JG-01, JG-03, JG-42, |G-02, |G-46, and tester of JG-T14; lines of JG-24, )G-08,
JG-23,JG-26,]C-21,)G-07, and JG-06 with a tester of JG-T15; lines of JG-38, JG-40, JG-35,)G-36,)G-01,)G-51,JG-17,]G-BO, and JG-08 with tester of |G-T2¢;
and lines of JG-07, JG-01,]G-26, JG-24, and JG-18 with tester of JG-T37. There were combinations of 9 crosses between inbred lines and the best testers,
including JG-06X]G-T15, JG-51X]G-T22, JG-49X|G-T22, JG-BOX|G-T22, JG-35X]G-T22, JG-38X|G-T22, JG-17X|G-T22, JG-36X|G-T22, and JG-49X]G-37,
which are potential as prospective maize hybrids that have high productivity.
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ABSTRAK

Jagung (Zea Mays L,) merupakan tanaman serealia yang sangat penting untuk memenuhi kebutuhan pangan dan mendukung program ketahanan pangan
global. iarietas jagung hibrida sangat berperan dalam peningkatan produksi jagung. Tujuan penelitian ini adalah untuk mendapatkan penguji yang konsisten
dalam mengidentifikasi galur inbrida yang memiliki daya gabung khusus yang tinggi dan mendapatkan calon hibrida yang memiliki sifat ungqul, dan
mendapatkan penquji yang konsisten dalam mengidentifikasi galur inbrida yang memiliki daya gabung khusus yang tinggi. Hasil pipilan kering menunjukkan
bahwa nilai daya gabung khusus berkisar antara -3682,2 sampai 5251,7. Persilangan yang memiliki daya gabung khusus tinggi dan bernilai positif antara
lain galur inbrida sebagai berikut: |G-11, JG-18, JG-34, |G-01, JG-40, |G-B0, JG-19, JG-02 dan penguiji |G- TOG; galur inbrida: |G-20, JG-01, JG-03, JG-42, JG-02,
JG-46 dan penquji |G-T14; galur inbrida: |G-24, |G-08, JG-23, JG-26, |G-21, |G-07, dan JG-06 dengan penguji JG-T15; galur inbrida: JG-38, |G-40, |G-35, |G-
36, /G-01, JG-51, JG-17, JG-BO, JG-08 dan penguji |G-T22; galur inbrida: |G-07, |G-01, JG-26, JG-24 dan JG-18 dengan penguji |G-T37. Terdapat kombinasi
9 persilangan antar galur inbrida dan penquji terbaik, seperti; |G-06X|G-T15, |G-51X|G-T22, |G-49X|G-T22, |G-BOX|G-T22, |G-35X|G-T22, [G-38X|G-T22,
JG-17X|G-T22, |G-36X|G-T22, dan |G-49X]G-37, yang berpotensi sebagai calon hibrida jagung yang memiliki produktivitas tinggi.

Kata kunci: Analisis, Hibrida, Lini; Jagung; Penguji

INTRODUCTION

Corn breeding aims to develop superior hy-
brid variants. The first step involves germplasm
collection, which should possess the high genetic
variability necessary for establishing new inbred
lines. Subsequently, genetic engineering, selection,
and identification of new superior inbred lines are
carried out through molecular marker analysis and

testcross. The following steps include establishing
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new superior hybrids based on diallel analysis and
multi-location tests to determine hybrid stability
and adaptability to specific environments, followed
by hybrid release and commercialization (Gedil &
Menkir, 2019).

Maize breeding has faced some problems and

obstacles that must be solved. Besides limited
genetic resources, hybrid maize breeding requires
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much time. The process was made by preparing
inbred lines and testing their combining abilities.
Estimating the combining ability is very important
in hybridization breeding to obtain crosses with a
high combining ability (Ali et al., 2019; de Faria
etal., 2022). Combining ability comprises general
combining ability (GCA) and Specific Combining
Ability (SCA). General combining ability (GCA)

relates to the parent and results from the additive

gene’s effect. Specific combining ability results
from non-additive gene effects, such as dominance,
epistasis, and the impact of genotype x environ-

ment (Sprague & Tatum, 1942; Yadesa et al., 2021).

The combining ability test was done through

diallel crosses by establishing cross combinations
among the available inbred lines. The significant
number of inbred lines requires more cross com-
bination, causing the method to be ineffective
because the number of inbred lines is very high.
To overcome the problem, it needs a test cross
by crossing the inbred lines and the tester. The
tester’s parents are identical for each inbred line,
so each inbred line may only have one crossing.
The potency for many inbred lines may be tested
by testcross. Tester can also be used to determine
the genetic variability of the emerged inbred lines
on the result of the crosses (Murtadha et al., 2018).

The technique, which has been used by the

maize breeders in selecting parents of the inbred

lines, is through testcross by testing the general
combining ability (GCA) and specific combining
ability (SCA). The combining ability is the relative
ability of an inbred line crossed with other inbred
lines to produce excellent traits as desired. Infor-
mation on general combining ability (GCA) plays
a significant role in evaluating the inbred lines. In
contrast, the specific combining ability (SCA) plays
arole in determining the best crosses on maize hy-
brid development. The identified populations with

excellent General Combining Ability may have a

chance to produce high specific combining ability
(Choudhary et al., 2018; Murtadha et al., 2018).

Line x tester mating scheme is an effective

method to estimate general (GCA) and specific
(SCA), combining ability effects and recognizing
the appropriate parents (Kamara et al., 2021). The
combining ability of inbred lines of maize and the
classification of inbred lines provide information
on their usefulness for developing productive hy-
brids. The potential of inbred lines to hybridize is
passed on to their progenies and is referred to as
combining ability. Studies on combining abilities
are invaluable for designing hybrid breeding pro-
grams and comparing the performance of hybrids
derived from inbred lines. Information on the
combining ability of inbred lines in hybrid combi-
nations is necessary for a successful maize hybrid

improvement (Oluwaseun et al., 2022). Evaluation

of early-generation inbred progenies in testcross has
been the primary method in maize breeding for
developing inbred lines (Ur Rehman et al., 2018).

General combining ability (GCA) and specific

combining ability (SCA) may have positive and
negative effects. Positive means that the inbred
lines or the hybrids are better than the negative
ones (even have the same traits), while negative
means that the inbred lines or the hybrids, with the
same characteristics, are inadequate in comparison
with the positive ones (Karim et al., 2018; Natol,
2017; Rani etal., 2018). The problem in assembling
maize hybrid varieties is the proper selection of
inbred lines. The selected inbred line should be
a hybrid cross pair with superior characteristics

such as high yielding. The assembly of superior
varieties of hybrid maize is mainly determined by
a selection of inbred lines used to be parents. In-
formation on a specific combining ability is used
to select suitable inbred lines for creating hybrid
varieties. This research aimed to estimate general

combining ability (GCA) and specific combining



ability (SCA) and to obtain prospective hybrids
that could assemble new varieties. The specific
combining ability (SCA) testing is used to identify
pairs of inbred lines capable of producing the best
hybrid varieties. Another objective was identifying
inbred lines that could produce a superior hybrid

when crossed with other inbred lines.

MATERIALS AND METHODS
Inbred Lines Selection

Inbred line in the experiments selected from
140 F1 crosses, 28 lines, and 5 testers, and derived
from open pollination for 2 seasons among several
original maize local and commercial varieties in In-
donesia. Genotype S1 was derived from selfing and
sibling mating from a primary population. Geno-
type S2 was derived from selfing and sibling mating
from genotype S1 up to a generation of genotype
S6, derived from selfing and sibling mating from
genotype S5. In the generation of genotype-6 (S6),
33 inbred lines were selected, which were used in

the research. Inbred lines that were used include
Table 1. The observed traits

JG-01, JG-02, ]JG-03, JG-04, JG-05, JG-06, JG-08,
JG-11, ]JG-13, JG-14, ]JG-15, JG-17, JG-18, JG-19,
JG-20, JG-21, JG-23, ]G-24, ]JG-26, ]JG-34, ]JG-35,
JG-36, JG-38, JGA40, ]G42, ]G-44, ]G-46, ]G-49,
JG-51, JG-BO, and inbred lines that were used as
testers, including JG-T00, JG-T14, JGT15,]JGT22,
and JG-T37.

Experimental Design

The experiment was conducted from July to
November 2017 at Kandangan, Kediri, East Java.
The experiment was done by planting F1 (crosses),
28 lines, and 5 testers arranged in a Randomized
Block Design (RBD) with 2 replications. The spac-
ing used was 75 cm x 20 cm. The 1st fertilization
was given at 0 DAP (days after planting) with a
100 kg NPK/Ha. The 2nd fertilization was given
at 21 DAP with 100 kg NPK/Ha and 50 kg Urea/
kg. The 3rd fertilization was given at 45 DAP with
100 kg NPK/Ha and 50 kg Urea/kg dose. Weed-
ing and hilling were done simultaneously with the

second and third fertilization manually. Irrigation

Traits Observation
Plant high (cm) mﬁﬁsstgegde from the soil surface to the base of the panicle (flag leaf), which was carried out after the kernel
Ear height (cm) measured from the soil surface to the base of the panicle, which was carried out after kernel milk stage.

Width leaf (cm)

Tassel length (cm)
Days to tasseling (dap)
Days to silking (dap) counting the day silks come out

Days of maturity (dap)

measured at the middle of the leaf under the ear
measured from the flag leaf to the tip of the panicle

counting the day of tassels come out, days after planting

counting the number of days of the plant is ready to be harvested with an indication that ears have dried up

Corn husk weight plant* (kg)
Weight of wet ear plant™ (kg)
Grain yield plant™ (kg)

Ear diameter (cm)

Ear length (cm)

Number of rows ear’
number of kernel row!
Moisture content (%)

Weight of 100 kernels (g)
Grain yield (kg/ha)

scaling the weight of cornhusk per ear

scaling the weight of ears after peeling

scaling the weight of kernel per plant

measure the center of ear using a caliper

measure the length from base to tip ear

counting the number of rows per ear

counting the number of kernels per row

measure the moisture content on wet kernels with a corn moisture tester
scaling the weight of 100 wet kernels

counting the grain plot then conversion yield per ha




Planta Tropika
Vol. 11 No. 2 / August 2023

109

was done 7 times, starting at 10 DAP of age and
every interval of 10 DAP. Pest control was carried
out using emamectin benzoate at 100 g ha -1.

The observed traits (Jahangirlou et al., 2021;
Kartahadimaja & Syuriani, 2021) are presented
in Table 1.

Data Analysis
Data of the observation results on the whole
tested genotypes were analyzed using analysis of

variance. The linear additive model of the RCBD

is as follows:

Xi;’kl =nt gijk * bl +ijkl’ (1)
Remarks:
X = value of the observed traits at the-ijk

ikl
genotype, the 1% group,

u = effect of the median value of the popula-
tion from the observed traits
&= effect of the-ijk genotype on the observed
traits,
b= effect of the 1* group on the observed
traits
)= effect of the experimental error on the-

ijk genotype at the-i group.

An F-test was conducted to study the effect of
genotype. Analysis of Line x Tester used quantita-
tive genetic analysis by SCA criteria as follows: (1)
positive and high if SCA is positive and equals/
more than one of its standard error, (2) negative
and high if SCA is negative and equals/more than
one of its standard error, (3) positive and low if
SCA is positive and less than once of its standard
error, and (4) negative and low if SCA is negative
and less than once of its standard error (Akula et
al., 2016; Bhusal & Lal, 2020; Natol, 2017; Rani
et al., 2018; Yadesa et al., 2021).

RESULTS AND DISCUSSION
Line x Tester Analyzed

Combined analysis of variance against the
observed traits showed that the traits, including
plant height, ear height, leaf length, tassel length,
days to tassel, days to silking, days of maturity, the
weight of wet ear plant’, the weight of wet kernel
plant!, ear diameter, ear length, number of rows

ear’,

number of kernels row!, moisture content,
the weight of 100 kernels and grain yield, showed
significant differences among the tested genotypes
on F-test at level 5%. Meanwhile, leaf width and
cornhusk weight plant! showed insignificant differ-
ences among the tested genotypes by the F-test at
level p=0.05. It indicated that the used populations
have significant genetic variability. Results of the
F-test at level p=0.05 showed that all observed traits,
except leaf width and cornhusk weight plant?, had
significant differences (Table 2).

Based on the parent x-tester analysis, partition
against the genotype component in the next compo-
nent can be done if the genotype has a significant
effect. Partition of the genotype component into
the parent crosses, and the parent x crosses are
presented in Table 3. Table 3 shows that the parent
component significantly affects all observed traits
except the cornhusk-weight plant?. The cross com-
ponents significantly affect almost all traits except
leaf length, leaf width, cornhusk weight plant!,
and weight of 100 kernels. Meanwhile, the parent
X cross-component significantly affects almost all
traits except leaf width, cornhusk weight plant!,
and moisture content during harvest time. The re-
sults of the analysis of variance on cross-component
partition into lines, tester, and lines x testers are
presented in Table 4.

Table 3 shows that the line component signifi-
cantly affects all of the observed traits except leaf
width, cornhusk weight plant?!, and weight of 100
kernels. The tester component shows a significant
effect on all traits of the plant except leaf length,

and the component of line x tester shows a signifi-



Table 2. Mean Square and F-count from Randomized Block Design (RBD) for the observed traits

MS F-count

Traits r t e R t

DF 1 172 172 1 172

PH 60.0 663.7 159.0 04 Ns 42 *
EH 2145 4421 97.2 22 Ns 45 *
LL 174.9 115.8 87.7 20 Ns 13 *
LW 4.8 1.0 0.9 53 * 1.1 ns
TL 36.8 29.6 8.5 43 * 35 ¢
DA 0.3 325 1.5 0.2 ns 215 %
DS 0.3 33.7 4.0 0.1 ns 84 *
DM 0.1 49.3 9.7 0.01 ns 51 *
w 5.1 0.0 0.0 0.01 ns 05 ns
WC 0.0 0.0 0.0 398 * 9.0 *
WK 0.0 0.0 0.0 393 * 84 *
CB 0.0 0.2 0.1 04 ns 24 %
CL 18.9 5.6 1.1 171 * 51 *
NR 0.3 33 1.0 03 ns 32 %
NK 874 26.2 8.7 100 * 30 %
MC 0.3 4.5 2.5 0.1 ns 18 *
WK 0.0 0.0 0.0 185 * 16 *
GY 18033219.8 11934357.1 1144547.7 158 * 104 *

Remarks: MS: Mean Square, DF: Degree of freedom, r: replication, t: genotype, e: error, ns= Non significance at p=0.05 level; *: Significance at p=
0.05 level. PH: Plant height, EH: Ear height (cm), LL: Leaf length (cm), LW: Leaf width (cm), TL: Tassel length (cm), DA: Days to tasseling, DS: Days to
silking , DM: Days of maturity, CW: Cornhusk weight (kg) plant”, WC: Weight of wet ear (kg) plant?, WK: Weight of wet kernel (kg) plant, CB: Ear
diameter (cm), CL: Ear length (cm), NR: Number of rows ear!, NK: Number of kernel row ', MC: Moisture content (%), WK: Weight of 100 kernels
and GY: Grain Yield (kg/ha)

Table 3. Mean Square Values and F-count of Genotype Treatment Partition into Parent x Crosses for the observed traits

Mean square F-count
Traits P C PXC P C PxC TxP
DF 32 139 1 32 139 1
PH 545.4 421.9 38045.2 34 ¢ 27 * 2393 *
EH 577.4 332.8 11305.9 59 * 34 ¢ 1163 *
LL 195.1 76.1 3107.5 22 ¢ 09 ns 354 %
Lw 1.7 0.8 0.3 1.9 * 09 ns 0.3 ns
TL 54.1 215 369.7 63 * 25 ¢ 433 ¢
DA 55.9 26.2 153.5 370 * 174 * 1015 *
DS 75.8 233 129.4 188 * 58 * 321 ¢
DM 57.5 46.6 1743 59 * 48 * 180 *
cw 0.0 0.0 0.0 09 ns 04 ns 23 ns
WC 0.0 0.0 0.2 41 * 58 * 6056 *
WK 0.0 0.0 0.2 38 * 48 * 657.1 *
B 0.2 0.1 8.6 24 ¢ 1.7 * 101.3 *
CL 2.8 4.2 303.7 25 * 38 * 2746 ¢
NR 4.0 3.1 4.0 38 * 30 * 39 ¢
NK 31.2 19.4 813.1 36 * 22 ¢ 929 *
MC 7.5 3.8 7.4 30 * 15 * 29 ns
WK 0.0 0.0 0.0 20 * 1.2 ns 499 *
GY 7485856.5 5352512.1 1069162835.3 65 * 47 * 9341 *

Remarks: P= parent, C= Crosses, Df: Degree of freedom, r: replication, t: genotype, e: error, ns= Non significance at p=0.05 level; *: Significance
at p= 0.05 level. PH: Plant height, EH: Ear height, LL: Leaf length, LW: Leaf width, TL: Tassel length, DA: Days to tasseling, DS: Days to silking, DM:
Days of maturity, CW: Cornhusk weight plant”, WC: Weight of wet ear plant”, WK: Weight of wet kernel plant”, CB: Ear diameter, CL: Ear length,
NR: Number of rows ear?, NK: Number of kernel row, MC: Moisture content, WK: Weight of 100 kernels and GY: Grain Yield
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Table 4. Mean Square Values and F-count on Analysis of Line x Tester for observed traits

Mean square F-count

Traits Line Tester LxT Line Tester LxT

DF 27 4 108 27 4 108

PH 331.9 6546.6 159.0 21 F 412 * 14 *
EH 273.4 5280.5 164.4 28 * 543 * 17 *
LL 147.0 148.3 55.6 17 * 1.7 ns 06 ns
Lw 1.0 48 0.6 1.0 Ns 52 ns 0.7 ns
TL 45.8 74.9 135 54 * 88 * 16 *
DA 47.2 3923 74 312 F 2595 * 49 *
DS 40.2 347.7 7.0 100 * 863 * 17 *
DM 1013 3734 20.8 105 * 386 * 21 %
cw 0.0 0.0 0.0 04 Ns 32 ns 03 ns
WC 0.0 0.0 0.0 48 * 116.0 * 19 *
WK 0.0 0.0 0.0 41 * 936 * 1.7 *
CB 0.2 1.1 0.1 19 * 126 * 13 *
CL 5.2 515 2.1 47 * 466 * 19 *
NR 5.3 22.2 1.9 51 * 215 * 18 *
NK 29.9 155.9 1.7 34 F 178 * 13 *
MC 6.5 28.8 22 26 * 15 * 09 ns
WK 0.0 0.0 0.0 15 Ns 47 ns 1.0 ns
GY 6538253.8 33150531.4 4026520.4 57 * 290 * 35 ¢

Remarks: DF: Degree of freedom, LxT: line x tester, ns= Non significance on F-test at p=0.05 level, *: different on F-test at level 5%, PH: Plant height,
EH: Ear height, LL: Leaf length, LW: Leaf width, TL: Tassel length, DA: Days to tasseling, DS: Days to silking , DM: Days of maturity, CW: Cornhusk
weight plant?, WC: Weight of wet ear plant”, WK: Weight of wet kernel plant”, CB: Ear diameter, CL: Ear length, NR: Number of rows ear!, NK:
Number of kernel row', MC: Moisture content, WK: Weight of 100 kernels and GY: Grain Yield

cant interaction effect on almost all traits except
leaf length, leaf width, cornhusk weight plant!,
the moisture content in harvest time, and weight

of 100 kernels.

A specific combining ability and Prospective
Crossed-Hybrids

The Specific combining ability (SCA) comprises
positive and negative values. The analysis results on
the specific combining ability (SCA) effect showed
differences among the observed crosses and traits.
The specific combining ability (SCA) values on
grain yield are presented in Table 5.

The specific combining ability in grain yield
ranged from -3682.2 to 5251.7. There were com-
binations for 9 crosses between inbred lines and
the best testers, consisting of JG-06X]JG-T15,
JG-51X]G-T22, JG-49X]G-T22, JG-BOX]G-T22,
JG-35X]G-T22, JG-38X]G-T22, JG-17X]G-T22,
JG-36X]G-T22, and JG-49X]G-37, found to be

potential as prospective hybrid varieties that have
high productivity. Crosses that have positive and
high specific combining ability were lines of JG-11,
JG-18, JG-34, JG-01, JGA40, ]JG-BO, JG-19, JG-02
and the tester JG-TOO0; lines: JG-20, JG-01, ]JG-03,
JG42,]G-02, and JG-46 with tester of JG-T 14; lines
of ]JG-24, ]JG-08, JG-23, ]JG-26, ]JG-21, JG-07, and
JG-06 with tester of JG-T15; lines of JG-38, ]G40,
JG-35,]G-36,]G-01, JG-51, JG-17, JG-BO, and JG-08
with tester of JG-T22; lines of JG-07, JG-01, JG-26,
JG-24, and JG-18 with tester of JG-T37. The grain
yield showed negative and high specific combining
ability on crosses of lines of JG-36, ]G-44, JG-08,
JG-06, JG-46, and JG-01 with a tester of JG-TOO;
lines of JG-18, JG-BO, ]JG-26, ]JG-35, ]G-24, ]JG-08,
JG-36, JG-23 and JG-17 with a tester of JG-T14;
lines of JG49, ]JG-44, ]JG-11, ]JG-04, JG-03, and
JG-02 with a tester of JG-T15; lines of JG-20, JG-
18, ]G-24, JG-19, JG-26, ]G-21, JG-42, and JG-07
with tester of JG-T22; and lines of JG-19, JG-06,



Table 5. Specific Combining Ability Values of the Grain Yield (kg ha-1)

Specific Combining Ability (SCA)

Grain Yield
T T T T T
L _— L L E— L L

JG-T00 JG-T14 JG-T15 JG-T22 JG-T37
JG-02 2388.0 JG-46 5251.7 JG-06 2910.2 JG-08 2162.0 JG-18 1440.2
JG-19 2202.9 JG-02 1617.3 JG-07 1710.3 JG-BO 1938.2 1G-24 1275.6
JG-BO 1722.2 1G-42 1411.5 JG-21 1594.8 1G-17 1898.3 JG-26 1036.7
JG-40 1107.1 JG-03 1188.0 JG-26 1256.6 JG-51 1631.0 JG-01 768.6
JG-04 1065.2 JG-01 1026.3 JG-23 1159.6 JG-01 1522.9 JG-07 744.2
JG-34 831.4 JG-20 887.2 JG-08 976.9 JG-36 1488.3 JG-20 710.6
JG-18 808.6 JG-07 739.4 JG-24 938.2 JG-35 1429.8 JG-49 706.5
JG-11 788.7 JG-13 697.1 JG-35 752.4 JG-40 981.8 JG-17 627.6
JG-13 664.4 JG-44 580.7 JG-36 639.8 JG-38 883.4 JG-44 616.8
JG-26 381.1 JG-21 505.0 JG-38 290.9 JG-44 581.3 JG-23 507.3
JG-23 295.2 JG-38 413.5 1G-42 247.8 JG-04 534.7 JG-03 482.3
JG-42 294.5 JG-11 106.9 JG-13 162.6 JG-03 506.3 JG-11 432.7
JG-24 264.1 JG-19 75.7 JG-34 -6.0 JG-49 386.6 JG-04 401.9
JG-21 -28.4 JG-06 -103.5 JG-17 -39.5 JG-13 127.9 JG-51 396.4
JG-49 -53.4 JG-49 -182.1 JG-19 -105.9 JG-23 58.0 JG-02 270.2
JG-17 -138.7 JG-04 -332.8 JG-20 -182.3 JG-11 -301.8 JG-42 248.9
JG-38 -299.3 JG-34 -412.1 JG-BO -249.5 JG-34 -367.6 JG-21 1121
JG-03 -325.9 JG-40 -603.1 JG-01 -283.0 JG-02 -593.3 JG-36 109.5
JG-20 -360.9 JG-18 -709.0 JG-46 -354.4 JG-06 -675.7 1G-34 -45.7
1G-07 -451.6 JG-51 -778.9 JG-18 -407.2 JG-46 -695.9 JG-35 -516.6
JG-35 -569.1 JG-B0 -871.1 JG-51 -505.0 JG-20 -1054.6 JG-08 -655.0
JG-51 -743.4 JG-26 -1001.1 JG-40 -547.4 JG-18 -1132.7 JG-19 -868.6
JG-36 -767.9 JG-35 -1096.5 JG-49 -857.6 1G-24 -1203.0 JG-06 -907.8
1G-44 -904.8 1G-24 -1274.9 JG-44 -873.9 JG-19 -1304.1 JG-40 -938.5
JG-08 -1186.1 JG-08 -1297.7 JG-11 -1026.5 JG-26 -1673.3 JG-38 -1288.5
JG-06 -1223.3 JG-36 -1469.7 JG-04 -1669.0 JG-21 -2183.4 1G-46 -1475.7
JG-46 -2725.7 JG-23 -2020.1 JG-03 -1850.7 1G-42 -2202.6 JG-13 -1652.1
JG-01 -3034.7 JG-17 -2347.7 JG-02 -3682.2 JG-07 -2742.3 JG-BO -2539.8

Standard error SCA: 756.5

Remarks: L: Line, T: Tester, SCA: Specific Combining Ability
]G40, JG-38, JG-46, JG-13 and JG-BO with tester
of JG-T37.

The research results showed that the values
of grain yield were positive and negative. Positive
means that the crosses (hybrids) are better than the
negative ones (even have the same traits). A negative
value means that the crosses (hybrids), which have
the same traits, are inadequate compared to the
positive ones (Bucheyeki et al., 2017; Choudhary
et al., 2018; Khan et al., 2020).

The specific combining ability values in plant

height ranged from -35.1 to 19.6. These results were
similar to the research by Dufera et al. (2018) and
Liu et al. (2018), in which the line x-tester analysis

on plant height was negative and positive. Mean-
while, the specific combining ability values in ear
height ranged from -26.6 to 17.4. These results were
similar to the research by Rahman et al. (2013), in
which the effects were negative and positive. If the
plant height is too high, it will quickly collapse.
Also, if the ear is too high, it will not only easily
collapse but also bring pressure on the plant during
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seed development and ear maturity process due

to the position of the ear being far from the soil

surface (Andavani et al., 2018; Assefa et al., 2017).

from -0.008 to 0.011. These results conformed to
the research by Andayani et al. (2018) and Assefa
et al. (2017), in which the specific combining abil-

Therefore, optimal condition is required. It may
become a consideration in utilizing SCA value,
such as using inbred lines with high negative SCA
to obtain low plant height and ear, while high posi-
tive SCA can be used to assemble variety that has
a more elevated position of ear and plant height
(Dufera et al., 2018; Konaté et al., 2017).

The specific combining ability values in leaf and
tassel length ranged from -12.1 to 18.4. and -7.7 to

7.9, respectively. Meanwhile, in days to tasseling,
the specific combining ability values went from -5.1
to 5.5. These results were similar to the research

by Andayani et al. (2018) and Assefa et al. (2017),

in which the general combining ability values were

positive and negative on days to tassel. The specific
combining ability values in days to silking ranged
from -4.4 to 5.4. These results were similar to the
research by Assefa et al. (2017), in which the general

combining ability values were positive and negative
on days to days to tassel. In days of maturity, the
specific combining ability values ranged from -6.2
to 9.1.

The specific combining ability values in ear
diameter and length ranged from -0.7 to 0.8 and
-2.3 to 2.9, respectively. These results conformed
to the research by Assefa et al. (2017), in which

the specific combining ability values were positive

and negative. Meanwhile, the specific combining
ability values in the number of rows and kernels
ear! ranged from -2.2 to 2.6 and -10.6 to 5.5, re-
spectively. These results conformed to the research
by Andayani et al. (2018) and Assefa et al. (2017),

in which the specific combining ability values were

positive and negative.
The specific combining ability values in mois-
ture content at harvest ranged from -3.0 to 1.8,

while those in the weight of 100 kernels ranged

ity values were positive and negative. The specific
combining ability values in the weight of wet ear
plant! ranged from -0.05 to 0.04, while those in the
weight of wet kernel ear! ranged from -0.03 to 0.03.

CONCLUSIONS

The specific combining ability values in grain
yield ranged from -3682.2 to 5251.7. Crosses that
have positive and high specific combining ability
values were lines of JG-11, JG-18, JG-34, JG-01,
JG-40, JG-BO, JG-19, and JG-02 with a tester of
JG-TOO; lines of JG-20, JG-01, JG-03, ]G-42, ]JG-02,
and JG-46 with a tester of JG-T14; lines of JG-24,
JG-08, JG-23, ]G-26, ]JG-21, JG-07, and JG-06 with
tester of JG-T15; lines of JG-38, ]G40, JG-35, JG-
36, ]JG01, JG-51, JG-17, JG-BO, and JG-08 with
tester of JG-T22; lines of JG-07, JG-01, JG-26,
JG-24, and JG-18 with tester of JG-T37, which are
potential as prospective hybrids that have high
productivity at maize seed production in the com-
pany system. There were combinations for 9 crosses
between inbred lines, and the best testers, includ-
ing JG-06X]G-T15,]G-51X]GT22,]JG-49X]G-T22,
JG-BOX]G-T22, ]JG-35X]G-T22, JG-38X]G-T22,
JG-17X]GT22, JG-36X]G-T22, and JG-49X]G-37,
which are potential as prospective hybrid varieties
that have high productivity when planted by farm-
ers. Other traits, both vegetative (plant height, ear
height, days to tassel, days to silking, and days of
maturity) and generative components (weight of
wet ear plant!, the weight of wet kernel plant!, ear
diameter, ear length, number of rows ear!, and
number of kernels row?) that have the positive high
specific combining ability can be used to determine

the selected maize hybrids.
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