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ABSTRACT: Fourteen yellow maize inbred lines derived from different hetrotic group were
used in this study. In 2011 growing season the fourteen inbred lines were topcrossed to each of
two narrow base inbred testers i.e. Gz.650 and Mall 5013. In 2012 season, 28 topcrosses along
with two commercial check hybrids i.e. SC 162 and SC 168 were evaluated in replicated yield
trails conducted at Sakha and Mallawy. Data were recorded for days to 50% silking, plant and
ear height (cm), ears per 100 plants, resistance to late wilt and grain yield.

Combined analysis over the two locations showed that mean squares due to crosses and
lines were significant for all the studied traits. Mean squares due to lines x testers were
significant for days to 50% silking, ear height. Ears / 100 plants and grain yield, indicating that
differed in their order of performance in crosses with each of the testers. Mean squares due to
crosses X location and lines x location interaction were significant for all the studied traits,
except no of days to 50% silking. Testers x location interaction were significant for the studied
traits, except days to 50% silking and resistance to late wilt%. Mean squares due to lines x
testers x locations interaction was significant for plant height, ear height and ears/100 plants.
The magnitude of 02 GCA was larger than that obtained for 2 SCA for days to 50% silking,
plant height, ear height and ears per 100 plants. The magnitude of 02 SCA exceeded that of 02
GCA for grain yield. For grain yield, two crosses i.e. (L-9 x Mall.5013) and (L-11 x Mall.5013)
outyielded the check hybrid SC 162.

The best GCA effects were obtained from L-2, L-5, L-10, L-11 and L-12 for grain yield
exhibited positive and significant GCA effects. The topcrosses L-5, L-10, L-13 and L-14 x
Gz.650 and L-4, L-6 and L-9 X Mall.5013) had positive and significant SCA effects.
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INTRODUCTION

Maize (Zea mays L.) is one of the three
most important cereal crops in the world
together with wheat and rice. The topcross
procedures suggested by Davis (1927)
were used to evaluate the combining ability
of inbred lines to determine the usefulness
of the lines for hybrid development. Line x
tester analysis is an extension of this
method in which several testers are used
Kempthorne (1957). Line x testers analysis
provides information about general and
specific combining ability of parents and at
the same time it is helpful in estimating
various type of gene action Singh and
Chaudhary (1985). The concepts of general
combining ability (GCA) and specific
combining ability (SCA) defined by Sprague
and Tatum (1942) have been used
extensively in breeding of several economic

crop species. For maize yield, they found
that GCA was relatively more important
than SCA for non selected inbred lines,
whereas SCA was more important than
GCA for previously selected lines. Rojas
and Sprague (1952) compared estimates of
the variances of GCA and SCA for yield
and their interaction with locations and
years. They stressed that the variance of
SCA includes not only the non-additive
deviations due to dominance and epistasis
but also a considerable portion of the
genotype x environment interaction. The
concepts of GCA and SCA became useful
for characterization of inbred lines in
crosses and often have been included in
the description of an inbred line Hallauer
and Miranda (1988). Jayakumar and
Sundaram (2007) reported that the specific
combining ability variances were higher
than the general combining ability variances
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for days to 50% silking, number of grains
per row and grain yield. Abd El-Maksoud et
al. (2003), Almanie et al. (20086), Todkar
and Navale (2006), Dar ef al. (2007) and
Abd El-Moula and Abd EIl-Aal (2009)
reported similar results.

The main objectives of this study were
(1) identify the best inbred lines for general
combining ability, (2) identify the best
crosses regarding the specific combining
ability for grain yield and other traits and (3)
determined the different types of gene
action involved in manifestation of grain
yield and other studied traits.

MATERIALS AND METHODS

Fourteen yellow maize inbred lines
derived from different hetrotic group
through selection in disease nursery field at
Mallawy Agricultural Research Station were
used in this study. In 2011 growing season
the fourteen inbred lines were topcrossed to
each of the two narrow base inbred testers
i.e. Gz. 650 and Mall.5013 at Mallawy
Agric. Res. Station. In 2012 season, 28
topcrosses along with two commercial
check hybrids i.e. SC 162 and SC 168 were
evaluated in replicated vyield trails
conducted at Sakha (Kafr EISheikh
governorate) and Mallawy (El-Minia
governorate) Agric. Res. Stations. A
randomized complete block design with four
replications was used in each location at
normal season. Plot size was one row, 6 m
long and 80 cm apart and hills were spaced
25 cm along the row. All cultural practice for
maize production was applied as
recommended. Data were recorded for
days to 50% silking, plant and ear height
(cm), number of ears per 100 plants,
resistance to late wilt disease% and
adjusted grain yield at 15.5% grain moisture
and converted to ardab per fed (ardab =
140 kg). Analysis of variance was
performed for the combined data over
locations according to Steel and Torrie
(1980). Procedures of Kempthorne (1957)
were performed to obtain valuable
information about the combining ability of
lines and testers as well as their
topcrosses.

RESULTS AND DISCUSSION

Analysis of variance:

Combined analyses of variance over two
locations for 28 topcrosses for the studied
traits are presented in Table 1. Results
showed highly significant differences
between the two locations for all traits.
These results revealed the presence of
clear variations among the two locations in
climatic and soil conditions. Mean squares
due to crosses, lines and testers were
significant or highly significant for all the
studied traits except for late wilt resistance
% of testers. Mean squares due to lines x
testers were significant for days to 50%
silking, ear height, No. of ears/100 plants
and grain yield, indicating that differed in
their order of performance in crosses with
each of the testers. Similar results were
obtained by Castellanos et al. (1998),
Soliman and Sadek (1999), Soliman (2000),
Venugopal et al. (2002), Amer ef al. (2003),
Abd El-Moula and Abd El-Aal (2009).

Mean squares due to crosses x location
and lines x location interaction were
significant for all the studied traits except for
days to 50% silking. Mean squares due to
testers x location interaction were
significant or highly significant for plant and
ear height, no. of ears/100 plants and grain
yield. Mean squares due to lines x testers x
locations interaction were significant for
plant height, ear height and no. of ears/100
plants. These results are in good
agreement with obtained by Shehata et al.
(2001) they found that the interaction of
lines x testers x locations was insignificant
for No. of rows per ear. Mahmoud and Abd
El-Azeem (2004), Abd El-Moula and Abd
El-Aal (2009) found that the interaction of
lines x testers x locations was highly
significant for grain yield.

The magnitude of mean squares due to
testers were higher than of lines for all the
studied traits, except late wilt resistance%,
indicating that the tester contributed much
more in the total variation for most the
studied traits. Also the mean squares due
to testers x locations were higher than of
lines x locations for all the studied traits,
except days to 50% silking and late wilt
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resistance%, indicating that the testers
were more affected by the environmental
conditions than the lines. These results are
in agreement with obtained by Gado ef al.
(2000), EI-Morshidy ef al. (2003), Abd EI-
Moula and Ahmed (2006) and Abd El-
Moula and Abd EI-Aal (2009).

Mean performance:

Mean performance of the 28 topcrosses
for all the studied traits are presented in
Table 2. For days to 50% silking all crosses
were significantly earlier than the two check
hybrids. The earliest crosses were L-1 x
Mall.5013, L-13 x Mall.5013, L-14 x
Mall.5013, and L-14 x Gz.650. While the
latest crosses were L-2 x Gz.650 and L-6 x
Gz.650. In general, the crosses involving
inbred lines Mall.5013 as tester significantly
flowered earlier than those involving tester
inbred lines Gz.650. Regarding plant
height, ranged from 238.8 for cross L-1 x
Mall.5013 to 268.4 cm for cross L-12 x
Gz.650. There were 18 crosses significantly
shorter than check hybrid SC 168. For ear
height, ranged from 127.8 for cross L-1 x
Mall.5013 to 157.4 cm for cross L-2 x
Gz.650. There were 7 crosses had
significantly lower ear height than the check
hybrid SC 168. The crosses involving the
inbred tester Mall.5013 had short plant and
low ear height comparing with the crosses,
which involving the tester inbred lines
Gz.650. Concerning No. of ears per 100
plants, two crosses i.e. L-4 x Gz.650 and L-
6 x Gz.650 significantly increased than the
check hybrid SC 162.

Also, result showed that the crosses
involving the tester Gz.650 tended to have
higher No. of ears per 100 plants than
those of the tester Mall.5013. For
resistance to late wilt disease, generally all
crosses had high resistance to late wilt.
Concerning grain yield, results showed that
the crosses involving Mall.5013 as a tester
tended to have higher values of grain yield
than those of Gz.650 as a tester. Grain
yield ranged from 16.3 for cross L-6 x
Gz.650 to 36.7 ard/ fedd. For cross L-9 x
Mall.5013. There were two crosses i.e. L-9
x Mall.5013 (36.7) and L-11 x Mall.5013
(33.3) outyielded the check hybrid SC 162.

One of them (L-9 x Mall.5013) significantly
out yielded the check hybrid SC 162. The
two crosses were not significantly different
with the check hybrid SC.168.

General and specific combining
ability effects:

General combining ability effects are
presented in Table 3. For days to 50%
silking there was 6 inbred lines had
significant GCA effects. Out of these inbred
lines there were L-13 and L-14 exhibited
negative and highly significant GCA effects.
These inbred lines are considered best
inbred lines for earliness. Concerning plant
height, the inbred lines No. 1, 5, 8 and 14
manifested negative and significant GCA
effects. Regarding ear height, only one
inbred line L-1 had negative and significant
GCA effects. For ears per 100 plants, L4
and L 6 had positive and significant GCA
effects. Only one inbred lines L10 had
positive and significant GCA effects for
resistance to late wilt disease. Five inbred
lines i.e. L-2, L5, L-10, L-11 and L-12
possessed positive and significant or highly
significant GCA effects for grain vyield,
indicating that they have favorable genes
and are best combiners for grain yield.

Results showed that the tester inbred
lines Mall.5013 were more favorable effect
than inbred line Gz.650 for earliness, plant
height, ear height and grain yield. The
tester inbred line Mall.5013 had positive
and highly significant GCA effects and
could be considered as good combiners for
grain yield.

Specific combining ability effects of 28
topcrosses for all the studied traits are
presented in Table 4. Results showed that,
four crosses (L-7 x Gz.650 and L-14 x
Gz.650 and L-6 x Mall.5013) for days to
50% silking, had negative (desirable) and
significant SCA effects. One cross (L-5 x
Mall.5013) for ears/100 plant. For grain
yield, there are seven crosses (L-5, L-10, L-
13 and L-14 x Gz.650 and L-4, L-6 and L-9
X Mall.5013) had positive and significant or
highly significant SCA effects with values of
2.355%, 3.004**, 2.850*, 2.776*, 3.604**
5.536™" and 7.003**, respectively.
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Table (3). General combining ability effects for grain yield and the other studied traits,
data are combined over two locations in 2012 season.

e | S| et | Eenett | EesiO0 | citarey | G ek
silking %
L-1 -0.437 -4.026* -3.683* -3.306 1.755 -1.153
L-2 0.937* 10.973* 8.691** 0.965 0.736 1.483*
L-3 -0.125 -2.526 -1.620 -3.416 0.667 1.301
L-4 0.937* 1.598 2.192 6.063* 0.667 -1.819*
L-5 -0.375 -4.401* -3.120 -2.510 1.817 2.078*
L-6 0.750™* 0473 1.817 10.021* -1.182 -3.838**
L-7 0.437 -3.089 -0.620 -2.827 2.724 0.302
L-8 -0.375 -5.901* -3.495 -5.459* 1.273 -0.834
L-9 1.125* 6.098* 4.004* 0.660 -0.926 -0.185
L-10 -0.312 -2.526 -3.308 -0.450 4.892* 2.067*
L-11 0.062 3.598 2.066 0.099 1.773 2.065*
L-12 0.062 7.598** 4.254* 1.482 -1.489 2.016™
L-13 -0.562* -0.776 -3.370 -1.839 -1.770 0.136
L-14 -2125** -7.089** -3.308 0.518 -10.938** -3.619**
SE (9i) 0.276 2.054 1.872 2.017 1.865 0.756
SE(gi-gi) 0.390 3.753 2.648 2.852 2.637 1.069
Testers
Gz.650 1.446* 4.75* 5.013* 3.219* 0.009 -2.089**
Mall.5013 -1.446** -4.75** -5.013* -3.219* -0.009 2.089*
SE (9i) 0.104 1.003 0.707 0.768 0.704 0.285
SE(gi-gi) 0.147 1.141 1.001 1.078 0.996 0.404

* ** significant at 0.05 and 0.01 levels of probability, respectively.
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Variance components:

Estimates of combining ability variances
02GCA for lines, 02SCA for line x tester and
their interactions with environments are
presented in Table 5. The results showed
that, 02GCA-T was higher than c2GCA-L for
days to 50% silking, plant and ear height,
resistance to late wilt disease and grain
yield, indicating that most of GCA variance
was due to testers for these traits. The
magnitude of c2GCA (average) was larger
than that obtained for 02SCA for days to
50% silking, plant height, ear height and
ears per 100 plants, indicating that the
additive gene action played an important
role in the inheritance of these traits. The
magnitude of 02SCA exceeded that of
02GCA (average) for grain yield, indicating
that the dominance gene action played an
important role in the inheritance of grain
yield. Jayakumar and Sundaram (2007)
reported that the specific combining ability
variances were higher than the general
combining ability variances for days to 50%
silking, number of grains per row and grain
yield. Abd El-Maksoud et al. (2003), Almanie

Table (5). Genetic

et al. (2006), Todkar and Naval (2006), Dar
et al. (2007) and Abd EI-Moula and Abd EI-
Aal (2009) reported similar results.
Furthermore, the magnitude of 02 GCA x E
interaction was higher than 2 SCA x E for
plant height, ear height and grain vyield,
indicating that the additive type of gene
action was more affected than the additive
type of gene action by environment in these
traits. These results are in a good
agreement with those obtained by El-ltriby et
al. (1990), El-Zeir et al. (2000) and Soliman
et al. (2001). On the other side, the
maghnitude of 02SCA x E interaction was
higher than 02GCA x E for ears per 100
plants indicating that the additive type of
gene action were more affected by
environment than additive ones. These
results are in a good agreement with those
obtained by Sadek et al. (2000), Soliman et
al. (2001), Abd El-Moula ef al. (2004) and
Amer and EI-Shenawy (2007). They found
that the magnitude of 02SCA x E interaction
was higher than that of 02GCA x E
interaction.

parameters for grain yield and the other studied traits of 52

topcrosses and two testers over the two locations.

Parameters Dgéfbto heigflﬁ rz::m) Ear(:mei)g ht E;r::tgo rle_:iiamge (331‘ireallc?
silking % (ard/fed)
0’ coad 0.388 9.534 -1.398 7.448 -6.800 -7.040
o%ccat 4463 9.799 9.883 -1.374 -0.217 3.558
0° G (average) 3.920 9.764 8.379 38.829 -1.095 2.145
0’sca 0.536 -16.371 0.381 1.978 2734 19.688
0% GoAL xE 0.021 24.926 18.004 0.393 34.541 2.028
0% GoaTxE -0.010 75.495 86.173 44743 -0.396 8.564
SZGCA (average) x -0.005 68.752 77.080 -0.198 4262 7.692
0% scAxE -0.140 31.855 15.528 16.578 -8.703 -0.903

All negative estimates of variance were considered equal zero.




Combining ability analysis of some new yellow maize (zea mays I.) inbred lines

REFERENCES

Abd El-Maksoud, M.M., G.A.R. EI-Sherbeny
and A.H. Abd El-Hadi (2003). Evaluation
of some exotic yellow maize inbred lines
for combining ability using local open-
pollinated testers. J. of Agric. Sci,,
Mansoura Univ., 28 (10): 7273-7280.

Abd El-Moula, M. A., A. A. Barakat and A. A.
Ahmed (2004). Combining ability and
type of gene action for grain yield and
other attributes in maize (Zea mays L.).
Assiut J.of Agric. Sci., 35 (3): 129-142.

Abd El-Moula, M.A. and A.A. Ahmed (2006).
Evaluation of new yellow maize inbred
lines via line x tester analysis. Minia J. of
Agric. Res. & Develop. Vol. 26 No. 3:
265-284.

Abd El-Moula, M. A. and A. M. M. Abd EI-
Aal (2009). Evaluation of some new
yellow maize inbred lines Via top cross
analysis. Egypt. J. of Appl. Sci., 24 (12A)
: 148-166.

Alamnie, A. M. C. Wali, P. M. Salimath and
R. C. Jagadeesha (2006). Combining
ability, heterosis and per se performance
in maize maturity components. Karnataka
J. of Agric. Sci., India. 19(2): 268-271.

Amer, E. A., A. A. EI-Shenawy and A. A
Motawei (2003). Combining ability of new
maize inbred lines via line x tester
analysis. Egypt. J. Plant Breed. 7 (1):
229-239.

Amer E.A. and A.A. El-Shenawy (2007).
Combining ability for new twenty one
yellow maize inbred lines. J. of Agric.
Sci.,, Mansoura Univ., 32 (9): 7053 -
7062.

Castellanos, J.S., A.R. Hallauer and H.S.
Cordova (1998). Relative performance of
testers to identify elite lines of corn (Zea
mays L.). Maydica 43(3): 217-226. [C.F.
Pl. Breed. Abs. 1999, 69(4): 420].

Dar, S. A., A. Gowhar, A. C. Rather and M.
N. Khan (2007). Combining ability for
yield and maturity traits in elite inbred
lines of maize (Zea mays L.).
International J. of Agric. Sci., India, 3 (2):
290-293.

Davis, R.L. (1927). Report of the plant
breeding. Ann. Rep., Puerto Rico Agric.
Exp. Stat., P: 14-15.

El-ltriby, H. A., H.Y. El-Sherbieny, M.M.
Ragheb and M.AKK. Shalaby (1990).
Estimation of combining ability of maize
inbred lines in top crosses and its
interaction with environments. Egypt. J.
Appl. Sci., 5(8): 354-370.

El-Morshidy, M.A., E.A. Hassaballa, Sh.F.
Abou-Elsaad and M.A. Abd El-Moula
(2003). Combining ability and type of
gene action in maize under favorable and
water strees environments. Proceed. PI.
Breed. Con, April 26, 2003: 55-57.

El-Zeir, F.A., E.A. Amer, A.A. Abdel Aziz and
A.A. Mahmoud (2000). Combining ability
of new maize inbred lines and type of
gene action using top crosses of maize.
Egypt. J. Appl. Sci. 15(2): 116-128.

Gado, H.E., M.S.M. Soliman and M.AK.
Shalaby (2000). Combining ability
analysis of white maize (Zea mays L.)
inbred lines. J. Agric. Sci. Mansoura
Univ., 25:3719-3729.

Hallauer, A.R. and J.B. Miranda Filho
(1988). Quantitative Genetics in Maize
Breeding. 2" ed. lowa State University
Press., Ames, IA.

Jayakumar, J. and T. Sundaram (2007).
Combining ability studies for grain yield
and other yield components in maize
(Zea mays L.). Crop Res. (Hisar), India.
33 (1/3): 179-186.

Kempthorne, O. (1957). An introduction to
Genetic Statistics. John Wiley and Sons
Inc., NY, USA.

Mahmoud, A. A. and M. E. Abd El-Azeem
(2004). Estimates of general and specific
combining ability of some yellow maize
inbred lines using top-crosses. Annals of
Agric. Sci., Moshtohor, Zagazig Univ.,
42(2): 427-437.

Rojas, B.A. and G.F. Sprague (1952). A
comparison of variance components in
corn yield trails Ill. General and specific
combining ability and their interactions
with locations and years. Agron. J. 44:
462-466.

Sadek, E.S., H.E. Gado and M.S.M. Soliman
(2000). Combining ability and type of
gene action for maize grain yield and
other attributes. J. Agric. Sci., Mansoura
Univ., 25 (5): 2491-2502.



Mostafa

Shehata, A.M., K.I. Khalifa, A.A. Abdel-Aziz
and A.A. Mahmoud (2001). Performance
and combining ability estimates of
topcrosses in maize. J. of Agric. Sci.,
Mansoura Univ., 26 (2): 687-702.

Singh, R.K. and B.D. Chaudhary (1985).
Biometrical Methods in Quantitative
Genetic Analysis. Kalyani Publishers.
New Delhi, 3" Ed., P.39-68.

Soliman, F.H.S. (2000). Comparative
combining ability of newly developed
inbred lines of yellow maize (Zea mays
L.). Egypt. J. Appl. Sci., 15 (7): 87-102.

Soliman, F. H .S. and S. E. Sadek (1999).
Combining ability of new maize inbred
lines and its utilization in the Egyptian
hybrid program. Bulletin of Faculty of
Agriculture, Cairo University, 50 (1): 1-20.

Soliman, M.S. M., A.A. Mahmoud, F.A. EI-
Zeir, A. A. |. Gaber and F.H.S. Soliman
(2001). Utilization of narrow base tester

for evaluating combining ability of newly
developed maize inbred lines (Zea mays
L.). Egypt. J. Pl. Breed., 5: 61-76.

Sprague, G.F. and L.A. Tatum (1942).
General versus specific combining ability
in single crosses of corn. Jour. Amer.
Soc. Agron., 34: 923-932.

Steel, R.G. and J. Torrie (1980). Principles
and Procedures of Statistics. Mc Graw-
Hill Book Company, New York, USA.

Todkar, L.P and P.A. Navale (2006).
Selection of parents and hybrids through
combining ability studies in maize. J. of
Maharashtra Agric. Univ., India. 31(3):
264-267.

Venugopal, B., Y. Chandramohan, N.V. Rao
and V.S. Reddy (2002). Combining ability
analysis for quality and grain vyield in
maize (Zea mays L.). National J. of Plant
Improvement, Hisar, India. 4 (2): 50-55.

s hiall Aualidl B0 opa Bauaall CASLL (ary & Gl e 5yaal) Jutas

(sihas Ul 4e agaaa
e —Ae il Gl S5e —Alial) Jualadll Cisng dgre —Aulall )0 Sy and

sl padldl

ssler oo l)3U isand) Adasey A3lahs 353 Slajpe ol juall Apalll) 5)30 (10 A 14 Gy (g £ha] &
o oa® Cnd 28 ani 2 2011 ase 035013 (55l 5650 sin Al AL (e 5o (8LES as
& esley B eyl Gipall has 8168 )il (aaells 162 (c)dl (aael) Loas 455080 (pina
il gl 5 sl e %50 Hreds Jia ALY e Glia e el 30 5.2012 e bl sl
(¥ 2Yl) sl Jsanas Halial Jodll (ajel daslially <l 100 JS8 3l aae s 5<lis

b LS LAl Jae cilicall JSE NS craell o datl A sine oA} @l pidall Jadaill ek
Fling, shall e % sels i ALY e Cliial dgiee iR LIS o L Jeli ol
X O, Gaddh o S o del@l s S, Ggnll Jganas <l 100 JS0 5 2ae 550
Jeld (la Sy sl 50 %50 seds Jia oLV dae ddaa e Lo cliiall xead Uysins o5l
e %50 seks in ALY dae ddia faele bl Jae cliiall JS0 dally Lygine a8l sall X 8L

10



Combining ability analysis of some new yellow maize (zea mays I.) inbred lines

A a8 pally B L Gy el Jelal) el L AU Jedl jayd dasladly el
c b 100 J< sl axe s 580 g L)) el o ) cliial dygine
lia e cliall ppen 3 Gl o dalall 5yl s e 8 Gl e Adall 55080 ol oS
Aia 6l o 3l 508 s e o8 Gl e 3alall 308 i IS L cagnd) Jsaana
5(5013 (gole X O-ADLU) 25162 A5l (paa o lad Lina (338 sl Jyians
llalh e ddle 508 Jundl 12 511 510 55 52 cysiud ay el (5013 gsle X 11-200LL)
caed cyedal as Gl e dalal) 50l dandll W giall Jgeans ddia 8 dasines duage CuilS Cun
il (5013 sle X 9 56 5 4-3DLull) aglls (650 53 X 14 513 510 55 —abLll) Ll

Agsinag doage

11



Minutiya J. Agric. Res. Vol.39 No. 1(1): 131 - 141__(2014) "http:/lwww.mujar.net"

12



Minutiya J. Agric. Res. Vol.39 No. 1(1): 131 - 141__(2014) "http:/lwww.mujar.net"

13



mnes

(Zea mays L.) inbred |

i1ze

is of some new yellow mai.

IS O

bility analys

ining a

Comb

‘Aloaipoadsal 'Aljigeqold Jo s[eAs] L0°0 PUB 60°0 1e Jueoyublis ,, ..

180l 188 6s’. AN 0c'y z6'lL %AD
GL'6 99'GS 0lL's9 Z21'9s LL el el 29l lol3
¥s'S le'ie «L6'LClL «€2'8LL «CL°0¥Z 99'0 ¢l 007 X I9)se) X saul
««/8'0SY Zlo = 19'8¥¥C «« LT 665Y «L8°G9LY 9lL'0 l 007 X slo)se)
«9.'1¢C «»¥9'L6¢C «b1'6Cl «x92'29¢ VS’ 6EY €80 €l 007 X saun
«78'6¢ =B85 '€GL xG9'60C PG €GE «»P3'L8Y Zlo LZ 007 X 888019
«»V0'€9lL gl'ey «BL'LE1 «8Z°LCl 9L'60L ««G6'Y ¢l dul x Isyss}
«L€'8.6 200 «»B¥'12¢€C «70'0€98 ««00'¥S05 «79°89¥ l si8yse |
xxC9'99 «=«110LC «60°09C «xG6'C¥C L 19P »EC L1 €l seun
««C8 9L ~Pe'cel «»GG'LLC «x68'€8¢€ «x9.°19¥ ««61'GC LZ $8s8s0lI9
60°ce Zl'v0lL 0S'9¢ 6.°12S L9's¥0L 08'L 9 "00|/doy
«»B6.'8G11 «C9'9¥Pe ««8618EY 1 C'GEO0Y 1021129 «91°98¥ l (007) uopeoo]
(payp.ie) o,90URISISal sjued (wo) (wo) Bunjjis L
plalk ulelo JIm e 00l/sieg Wby ie3 | wbleyeld | %osorskeq | 39 NO'S

"UOSEDS Z10Z Ul SUOI}ED0| OM] JI9AO0 SISAjeue paulquiod 10j ‘s)iel) palpnjs 1ayjo ay) pue p|aik uieab 1o satenbs ueapy (1) ajqel




mnes

(Zea mays L.) inbred |

i1ze

f some new yellow mai.

IS O

bility analys

ining a

Comb

62 s 7 062 vel ovol 301 %S00 S
eLze 1'26 1ZShl 00°8vl 00822 059 291 95
ygce L6 05111 00 ¥l 51°00¢ 5129 891 98 99UD

6862 | z/'Sz | 8186 | S1'86 | LSOl | S8'60L | @€l | g'svl | 0givz | 0025z | ves | zes uea|y
662 | Svz | 126 | S26 | Lv€ol | €O'LLL | osel | veeL | ozvz | euvz | €€ | £ pL-1
ziz | Lsz | 656 | 066 | lzcol | 2590l | @62k | Lol | owvz | vesz | 9€s | 648 £1-1
g0c | @8z | 86 | 86 |0L20L | 2Ll | LSl | oSt | vz | veez | 0SS | S Z1-1
gec | c9z | <86 | ¥66 | 0520l | 9L'LLL | 9Tyl | Lewl | owsz | Lisz | oss | oss L1
69z | go0c | <66 | 000L | 8L10L | 820LL | 60SL | LwvL | oSy | svsz | 0ss | o8s 011
roe | 8L | g8 | 26 |zovoL | 9r0Ll | oesh | 00sl | o€sz | ez | 99 | 069 61
¢z | Loz | ves | o066 |scool | 00zoL | g€ch | 60vL | swvz | o'gvz | 095 | €8 81
€9z | 6.z | <66 | 686 | LL'¥OL | 0L'€0L | 9'8EL | @bl | £€vz | L'ssz | 985 | £69 .1
ole | o | g6 | o096 |sssoL | eevzL | o8el | govl | 9z | 6.5z | €55 | £09 o1
o6z | zoc | 066 | 066 | 9290 | 80'Z0L | O¥EL | vubL | sSvz | 00sz | 09 | 98S 1
s1e | coz | se6 | 126 | 9svoL | €o'lzh | gucL | covl | sevz | €8sz | 99 | €69 1
voe | 18z | 696 | ¥86 | LL'zol | 2owOL | s€sk | 6wvL | Levz | vosz | oss | oes &1
o0c | 08z | 066 | ¥ | 6L'S0L | 0Z0OLL | 9LbL | ¥iSL | vloz | L'sez | £S5 | 009 -1
sez | evz | 696 | 066 | 86%66 | 28'00L | /2L | Sovl | s'ecz | gusz | €vs | o8s 11

£10C 1B 059ZD [£10S BN 05925 [cL0S eI 05925 [E10S 11BN 05920 [£105 B 05920 [SL0g BN 05929

c_AwM\F_w_NW A o | Swedoolsies | (wo)wbeyse3 | (wo)wbeyed | om:nw__%mo seull paiqul

$19]S9] OM] pue Saul] paiqul §] U99M]a( SOSSOID dY} JO S)ied) paipnis Jaylo pue pIaIk uielb o) asueuuouad ueay *(z) ajqel

"SUOIIED0] OM] 9Y} 1910 (S 10S IIEIN PUE 059°ZD)




mnes

(Zea mays L.) inbred li

is of some new yellow maize

IS O

bility analys

ining a

Comb

‘Alonioadsal 'Alljigeqold Jo s[eAs| L0'0 pue 60°0 1e Jueoyubls ,,

Ar3) 0sL'€ pe0'E svLe 80€' 2950 s e
690'1 1£9Z 2582 8v9° gcL' 06€°0 s 35
L9/€7 | .98 | €080 | €0S0-| 8550~ | 8550 | 8€9C | 8€9t- | L81Z | [8LZ- | .1280 |.lz80-| wi-
0587 | 0887 | 825 | 825'€ | v6S'L | ¥6S'L- | ¥.92 | v.97 | Sevz- | Sevz | 99c0- | 9gg0 | €1
2,0k | z.0L | o06L'L |06L'L-| o6zZ- | 062z | vzez- | veez | osre- | osse | eogo- | 99g0 | zb-
sez'L | 8z'l- | vesl- | ves'L | zhlb- | zuiL | €osv | €9Lv- | oose | 005'€- | 8000 | 80000 | bL-T
wP00'E- | P00 | 820'L- | 820°L | L8Z'L- | 18ZL | LL9'L- | Llo'b | 0000 | 0000 | e€L0 | 6EL0- | 0L
We002 | #9941 opg0 | oveo- | tsio- | bsko | wbo- | viL0 | sze0- | szeo | ovbo | owvo- | 6
9oLk~ | 99L'L | vevo- | vavo | zevz | zevz- | osv'L |osvl-| seie | szie- | owvo | ovbo- | 8
cog'l- | cog'L | £0L'L |€obM-| geve | ceve- | osv'e |osve- | Zsvh- | ls1L | .veg0 | .b880-| 27
W0e5s | #9595 | cop1- | covL | ssev- | ssev | 88e0 | 8890 | S/€0- | S0 | .8260- | L8260 | O
LSSE'T | SSEZ | 6000 | 600°0- | .695'S | .685G- | S29L | Seel- | 297 | S29z- | ovvo | ovvo- | &
Whooe | *Y99€ | yeie | s61e-| elos | €10s | oszo- | eszo | sze0 | sze0- | soo0 | soo0- | v
190k | Lo0'L | v860 | ¥e60-| S0z | sloz- | vlo0- | ¥290 | sigh- | szl | esso- | €560 | €
58,0~ | S820 | £50°b |€S0°b-| ¥izo | w0~ | Legz | egz | siez | siez | eogo- | eeg0 |z
ovZ0- | 9vZ0 | £5000- | €500 | 6220 | 6220 | Lo€¥ | Logw | oS | 0S¥ | 910~ | 9le0 | b
£L05IeW] 05920 | €L05IEW | 05929 €105 11BN | 05920 | €10 11BN | 05929 [e108 I | 05929 |elogliew | 0s9zo | o
c_Aww,\th [ sweid ool/sieq | (wo) by seg | (wo) wbiey wueld o om:nw__%mo paiquy

"UOSEasS ¢0Z Ul SUOIJEIO] OM)

JO paulquiod ale ejep ‘sjiel) paipnls 1aylo ayj pue pialA ulelb uoj) sassold doy gz Jo s1oayd Aujiqe Buluiquiod siuoads (y) 91qel










