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ABSTRACT: This study was mainly aimed to estimate stability parameters
for ten promising yellow maize topcrosses. These crosses along with two
commercial yellow check hybrids; SC 155 and SC 3084 were evaluated in
2006 growing season under different environmental conditions at Sakha,
Gemmeiza, Sids, and Mallawy Agricultural Research Stations to estimate
stability parameters for grain yield, days to 50% silking, plant height and ear
height. These topcrosses were developed at Gemmeiza Research Farm and
constituted in 2005 summer season. Randomized complete block design with
four replications was used. Results obtained showed that two single crosses,
i,e. SC Gm-1302 x Gm 1021 and SC Gm-1304 x Gm 1021 significantly
outyielded the commercial check hybrid SC 155 by 0.41 and 1.56 ard/fad,
respectively. Meanwhile, these two crosses were as earlier as the check
hybrid SC 3084 and were medium in plant and ear height. Highly significant
genotype x environment interaction was detected for all studied traits. A
larger portion of this interaction was accounted for the linear regression on
the environmental means. The magnitude of non linear components was
considerably small. Stability parameters indicated that five single crosses,
i.e. SC Gm-1302 x Gm 1021, SC Gm-1303 x Gm 1021, SC Gm-1304 x Gm 1021,
SC Gm-1308 x Gm 1021, and SC Gm-1310 x Gm 1021 possess high yielding
- potential and earliness, as well as medijum in plant and ear heights. These
hybrids were more responsive to a wide range of environments. In other
words, these hybrids could be the most stable hybrids across all locattons
since they had small and insignificant deviations from linearity. These five
hybrids would be recommended as stable, high yielding hybrids and/or
incorporated as breeding stocks for further use.
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INTRODUCTION

Developing high yielding yellow single crosses is considered among the
main target of national maize program to fulfill the wide spreading of yellow
maize hybrids across Egypt. The new hybrids must be tested in muiti-
location trials which play an important role in plant breeding and agronomic
research. Therefore, the new hybrids must show high performance for yield
over a wide range of environmental conditions. Crossa (1990) stated that the
main objectives of these trials are to accurately estimate and predicted yieid
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based on limited experimental data and determine yield stability and the
pattern- of response of genotypes across environments. The terms
phenotypic stability, yield stability and adaptation are often used In quite
different senses. Different concepts and definitlons of stability have been
described by several workers (Lin et al, 1986; Backer and Léon, 1988).

However, Heinrich, et al, 1983, Lin et al, 1986 and Backer and Léon, 1988)
reported that a stable genotype possesses an unchanged performance
regardiess of any variation of the environmentai conditions and the superior
hybrids have to be highly stable and possess a great yield potential. The
instability of genotype under different environments is due mainly to high
genotype environmental interactions (GEl). In yellow hybrid maize breeding,
the choice of a suitable hybrids is subject to two considerations, (1) high
grain yield across a wide range of environments, and (2) consistency of
performance over environments. Consistency of performance is dependent
mainly on the genotype x environment interaction (GEl). Hybrids, which show
less GEIl are described as more stabie or well buffered. Stability of yield is
defined as the ability of genotype to avoid substantial fluctuations in yield
over a range of environments (Freeman, 1973; Francis and Kannenburg,
1978; Fernandez, 1991 and Hohls et al, 1995).

Evaluation of new maize hybrids under different locations or
environments would provide maize breeders with important information
about the performance of these hybrids and whether they behave similarly or
differently to different environments. Plant breeders are more interested in
hybrids that are not affected much by environment to environment
variations, i.e. the stable hybrid(s). Some hybrids, however, show their best
performance at certain locations. Evaluation of these hybrids on the average
basis over different locations would underestimate their productivity of such
hybrids were-grown -at their best performing environments.--Although the
phenotype of an individual is determined by both genotype and environment,
these two effects are not always additive (Perkins and Jinks, 1968 and Hohls
et al, 1995).

The regression deviation method was first proposed by Eberhart and
Russell (1966) and Perkins and Jinks (1968). This analysis generates both a
A-value, which corresponds to the b-value and the deviation value, s’d..
However, Freeman (1973}, Lin et al, (1986), Baker (1988) and Becker and Léon
(1988) mentioned that stability analysis provides a general summary of the
response patterns of genotypes to environmental changes. The main type of
stability analysis, termed Joint regression analysis invoives the regression of
genotype means on an environmental index. Joint regression analysis
provides a means of testing whether the genotypes have characteristic linear
responses to environmental change. It also has been widely used and
reviewed by many investigators (Finlay and Wilkinson, 1963; Eberhart and
Russel, 1966; Perkins and Jinks, 1968; Shukla, 1972, Hardwick and Wood,
1972; Freeman, 1973; and Hohls et al, 1995), However, Freeman and Perkins
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(1971), Hill (1978), Westcott (1986), Crossa (1988), Ragheb et al (1993 a & b),
Abd El-Aziz (2000) and Mahmoud and Atia (2005) have pointed out that
stability parameters determined for a given entry will vary according to the
mean performance of the genotypes with which the entry is compared. On
the other hand, many investigators proved that the environmental variation
can be classified into predictable and unpredictable variations (Allard and
Bradshaw, 1964; El-Nagouly et al, 1980; and Mead et al, 1986). The
predictable ones caused by more permanent features, while the
unpredictable variations are caused by year to year fluctuations in weather,
insect infestation and disease infection. On the other hand, George et al
(1966), Dhillon and Singh (1977), Francis and Kannenberg (1978), suggested
that the environmental variations can be minimized by grouping the locations
into regions of similar environmental conditions to reduce the magnitude of
genotype x environment interaction within region,. They obtained a highly
significant genotype x environment interaction, even after grouping the
environments into regions of similar climatic conditions. Eberhart and
Russel (1966) stressed that the most important stability parameters was the
deviation from linear regression mean square because all types of gene
action were involved in this parameter. Lin et a/ (1986) reported that a
particular genotype may be considered to be stable if (i) its deviation among
environments variance is small, (ii) its response to environments is paraliel
to the mean response of all genotypes in the trial or (iii) the residual mean
square from regression model on the environmental index is small. However,
in highly heterogeneous environments subdivision may be necessary to
maximize performance (and genetic gain) in each environment. The stability
analysis can be a powerful tool to examine the regional variation and to
divide regions into sub-regions.

... The objective of this study was to estimate stability degree of some
promising yellow maize top (single) crosses for grain yield, days to 50%
silking, plant height and ear height at different environments.

MATERIALS AND METHODS

Ten promising yellow maize single crosses were developed at Gemmeiza
Research Station, ARC by crossing the highly GCA common parent inbred
line "Gm 1021" with 10 promising yellow maize inbred lines derived from
different heterotic groups, i.e. Gm-1301, Gm-1302, Gm-1303, Gm-1304, Gm-
1305, Gm-1306, Gm-1307, Gm-1308, Gm-1309 and Gm-1310 respectively.
These hybrids were constituted in 2005 growing season, The resultant 10
single crosses along with two commercial yellow check hybrids; SC 155 and
Pioneer SC 3080 were evaluated in replicated yield trials conducted at four
locations (environments), i.e. Sakha (Env-1), Gemmeiza (Env-2), Sids (Env-3)
and Mallawy (Env-4) Agricultural Research Stations, ARC, Egypt in 2006
growing season. Randomized complete block design with four replications
was used. Plots were consisted of two ridges, 6 m long and 80 cm apart.
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Planting was done In hills spaced 25 cm along the ridge. Two grains were
planted per hiil and thinned to one plant/hill before the first irrigation, giving
a plant density of 22000 plants per faddan (Faddan= 4200m2). Nitrogen
fertilizer in urea form, 120 kg Nifad was splitted into two equal doses and was
applied before the first and second irrigation. Phosphorus and potassium
were broadcasting at the rate of 30 kg P,Os and 24 kg K,O for all plots before
sowing irrigation. All other cultural practices for maize production were
applied as recommended. Ears were harvested at maturity, weighed and
about 5 kg/plot were taken for measuring moisture percentage. Grain yield
was adjusted to 15.5% moisture content and -recorded in ardab/faddan
(ard/fad), where one ardab=140 kg. Data were recorded for adjusted grain
yield in ard/fad, number of days to 50% sliking, plant height and ear height.
The four studied tralts were statistically analyzed for each location and
combined (Steel and Torrie, 1980). Stability analysis for these traits across all
locations was performed according to the following model of Eberhart and
Russel (1966):
Y" =+ B)lj + 0y
Where:
Yy = variety mean of the 2 variety at the /2 environment (location).
U, = mean of the /2 variety over all environments.
B, = regression coefficient that measures the response of the " variety
to varying environments.
lj = environmental index obtained as the mean of all varieties at the
environment j minus the grand mean.
oy = deviation from the regression of the o variety at the /& environ-
ment. :

RESULTS AND-DISCUSSION

Test of homogeneity of the error mean squares across all locations was
not significant indicating that selection of these locations was not biased.
Hence, the combined analysis was performed in this study. It is worth noting
that the locations used provided a wide range of environments (Table 1).

Resuits obtained In Tables 1 and 2 Indicate that the average grain yield
(ard/fad), days to 50% silking, plant height and ear height for the ten maize
hybrids and two checks differed greatly and significantly from one location
to another. Based on the combined data across all locations, it ranged froin
23.07 to 29.33 ard/fad, 59.2 to 61.4 days, 254.3 to 273.5 em and 140.9 to 158.0
cm for grain yield, silking date, plant height and ear height, respectively.
Coefficient of variation (CV%) were below 10% for all experiments. Allard and
Bradshaw (1964), brahim et al (1984), Ragheb et al (1993 a & b) and Abd Ei-
Aziz (2000) observed that the differences in mean performance of a particular
set of genotypes are considered to be mainly due to the use of those new
improved varieties or hybrids and the differences among locations can be
mainly attributed to the farmer factor, as well as the variation in soil fertility
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and varied cultural procedures. The environmental index for all traits was
calculated as the difference between the location mean and the mean over all
locations. For the four studied traits, the indices covered a wide range and
displayed a good distribution within this range. Therefore, the assumption
for stability analysis is fulfilled as suggested by Perkins and Jinks (1968) and

Eberhart and Russell (1966).

Table (1): Mean squares and degrees of freedom for grain yield and other
maize hybrids evaluated under different
environmental condition.

agronomic traits

Days to

Grain o Plant Ear
S.0.v. DF yield s?lﬁiﬁg height hgight
__________________________________________ Combined
Environments(Env) 3 472.6** 817.6** 7088.8** 4043.1**
Rep (Env) 12 5.7 41 214.9 191.6
Genotypes (G) 11 45.0** 8.4* 431.8* 412.6*
G x Env 33 29.9* 3.2* 114.1* 83.6™
Pooled error 132 4.6 1.6 60.5 35.4
CV% 7.77 212 2.96 391
________________________________________ Sakha(Env-1)
Rep’s 3 37 5.2 3351 521.4
Genotypes (G) 11 11.2 5.7 -330.0** 297.7*
Error 33 6.6 4.3 140.1 71.2
CV% 8.35 3.16 4.29 5.26
_____________________________________ Gemmeiza (Env-2)
Rep's 3 1.99 114 54.41 7.63
Genotypes (G) 1" 78.87** 3.20** 195.52** 254.23**
Error 33 1.54 0.44 18.38 9.47
CV% 4.34 1.20 2.01
_________________________________________ Sids(Env3)
Rep’s 3 9.67 8.22 231.80 76.25
Genotypes (G) 11 10.14** 0.70 224.43** 68.54**
Error 33 4.27 0.49 43.19 24.89
CV% 8.86 117 2.00 3.59
_______________________________________ Mallawy (Env-8)
Rep’s 3 7.391 1.639 238.188 161.361
Genotypes (G) 1" 34.621** 8.265** 74157 42.856
Error 33 6177 1.336 40.339 36.134
CV% 8.77 1.90 2.47 3.86

* ** indicate significant at 0.05 and 0.01 levels of probability, respectiveiy
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Table (2): Average grain yield {(ard/fad), days to 50% silking, plant height (cm)
and ear height (cm) of twelve elite new maize hybrids evaluated
under four environments, 2006 growing season.

ENV ENV ENV ENV Mea ENV ENV ENV ENV Mea
Entry -1 -2 -3 4 n -1 2 -3 -4 n
Grain yield (ard/fad) Days to 50% silking

SC Gm-1301xGm1021 29.0 276 245 304 27.88 650 543 60.0 60.8 600

SC Gm-1302xGm 1021 334 279 226 308 2868 645 558 603 58.8 598

SC Gm-1303xGm 1021 29.3 291 228 308 2801 67.0 558 603 60.3 603

SC Gm-1304xGm 1021 31.2 291 27.5 315 29.83 660 560 61.0 61.0 61.0

SC Gm-1305xGm 1021 28.7 314 21.3 261 26.89 67.0 555 60.3 61.3 610

SC Gm-1306xGm 1021 31.5 301 24.6 286 28.70 875 548 60.0 60.3 60.6

SC Gm-1307xGm 1021 28.8 306 20.7 257 2644 660 573 60.3 623 614

SC Gm-1308xGm 1021 30.0 312 226 296 2836 648 550 593 593 596

SC Gm-1309xGm 1021 30.7 311 226 301 2862 640 645 598 585 59.2

SC Gm-1310xGm 1021 327 150 23.0 216 23.07 643 553 603 59.0 59.7

SC 155 306 297 239 288 2827 653 543 603 61.0 602
Pioneer 3080 30.1 300 259 258 2795 645 563 60.5 63.3 611
“‘Mean 305 286 233 28.3 2768 655 554 602 60.5 604
LSD 0.05 369 178 297 35 149 ns 095 ns 166 09
0.01 495 239 398 479 194 ns 128 ns 223 141
Entry Plant height {cm) Ear height (cm)

SC Gm-1301xGm1021 282.8 266.8 2520 1758 2644 1071 1143 1143 936 1559
SC Gm-1302xGm1021 282,8 267.8 2480 1468 263.4 1560 1420 1404 88.0 153.9
SC Gm-1303xGm1021 275.8 268.0 256.3 160.5 265.9 123.0 1149 1144 894 1516
SC Gm-1304xGm1021 291.8 280.3 262.5 1485 273.5 133.0 1414 1385 839 158.0
SC Gm-1305xGm1021 278.0 270.3 250.0 1423 266.2 126.2 127.8 118.0 922 1558
SC Gm-1306xGm1021 270.3 260.0 234.0 162.0 2543 121.9 104.7 1152 86.7 145.0
SC Gm-1307xGm1021 274.3 2558 243.8 1628 2568 108.8 1055 101.9 93.2 1498
SC Gm-1308xGm1021 258.8 276.5 241.0 1625 2575 1081 1036 988 84.0 1505
SC Gm-1309xGm1021 264.5 266.3 244.3 1468 2578 119.0 117.6 1154 96.6 155.2
SC Gm-1310xGm1021 285.5 271.3 2548 174.3 267.6 151.5 1357 131.7 94.3 1571

SC 155 2740 2778 2488 1488 2653 995 1054 97.0 81.2 1519
Pioneer 3080 2740 2688 248.0 1668 261.3 995 1000 100.6 83.9 140.9
‘Mean 2760 2691 2486 1581 2628 1214 117.7 1155 88.9 1521
LSD 0.05 170 615 107 103 539 121 44 7.2 86 442
' 0.01 228 826 127 122 704 163 59 96 116 6.23
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Based on the combined data, the ten maize hybrids differed significantly
with respect to all studied traits across all locations (Table 1). Considering
grain yield, the obtained data in Table (2) showed that the yellow single cross
hybrid; SC Gm-1304 x Gm 1021 produced the highest grain yield (29.83
ard/fad) and significantly outyielded the commercial yellow check hybrid SC
155 and SC 3084 by 1.56 and 1.88 ard/fad, respectively. Moreover, five single
crosses of lines G-1302, Gm-1303, Gm-1306, Gm-1308 and G1309 x Gm 1021
produced high grain yield and did not significantly differ from the highest
check hybrid SC 155 (Table 2). Respecting days to 50% silking, four single
crosses, i.e. Gm-1302 x Gm-1021, Gm-1308 x Gm-1021, Gm-1309 x Gm-1021
and Gm-1310 x Gm-1021 exhibited the lowest number of days to 50% silking
and were insignificantly earlier than either the two check hybrids. However,
three of them produced high grain yield. For plant height, the four crosses of
between Gm 1021 and each Gm-1306, Gm-1307 Gm-1308 and Gm-1309
possessed the shortest plants (254.3, 256.8, 257.5 and 257.8 cm, respectively.
These crosses were also significantly shorter than either of the two check
hybrids. However, the first three crosses exhibited the lowest ear placement.

Results obtained in Tables (1 and 3), reveal that the genotypes x
environment interaction (GEIl) for grain yield and other studied traits was
highly significant. In this regard, Eberhart and Russell (1966), Freeman and
Perkins (1971), El-Nagouly, et al (1980), Ibrahim et al (1984), Ragheb et a/
(1993 a & b) Abd EI-Aziz (2000) and Mahmoud and Atia (2005) stated that the
basic cause of the differences among genotypes in their yield stability is the
wide occurrence of genotype x environment interaction (GEl). Such
significant interactions encourage maize breeders to develop high yielding
and more uniform hybrids under varied environmental conditions. High yield
potentiality and average stability are due to most attributes involved in

- determining the wide adaptation of a new variety or hybrids (Eberhart and
Russell, 1966 and Crossa, 1988).

The significant linear effect of environments (Table 3) for grain yield and
other three studied traits revealed that locations (environments) differed
remarkably in their effects on the performance of evaluated genotypes, and
all hybrids responded differently within the specific range of varied locations.
Significant pooled deviation, on the other hand, was obtained for grain yield
ear and plant height. This means that the deviation of all genotypes from
linearity was significant and more obvious. These results are in the same line
with those obtained by Shukla (1972); Vasil and Milas (1984) and Abd El-Aziz
{2000).

Estimates of various stability parameters for all studied genotypes (10
new single cross hybrids as well as two checks) with respect to grain yield,
days to 50% silking plant height and ear height are presented in Table (4) and
Figure 1. These parameters are 1. average of different genotypes over all
environments, 2. regression coefficient (b) of the average performance on
environmental indices, and 3. squared deviation (S’d) of the average from
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regression. According to the definition of Eberhart and Russell (1966), a

stable preferred hybrid would have approximately b=1, $’; = 0 and a high
mean performance. However, Johnson, et al (1955), Paroda et al (1973) and
Lin et al (1986) considered the squared deviation from regression as a
measure of stability, while the regression was regarded as a measure of
response of a particular hybrid to environmental indices.

Table (3): Stability analysis of variance for grain yield, days to 50% silking,
plant height and ear height of 10 promising yellow single cross

hybrids and 2 check hybrids evaluated under different
environmental conditions, 2006 season.
's.0V DF | Grain | PISiO | plant Ear
yield silking height height
Total 47 | 15.433* | 14.039* | 161.336* | 103.330*
Genotypes (G) 11 11.260** 2.088* 120.461** 103.161**
Env+GxE 36 16.708** 17.690* 173.826** 103.381**
Env. (linear) 1 354.442* | 610.682** | 5316.563** | 3032.339*
G x E (linear) 11 1.476 0.9291* 13.346 11.949
| Pooled deviation | 2 | seter | oseds | saoser | 2azas
SC Gm-1301x Gm 1021 2 2,971 0.430 25,738 §.702
SC Gm-1302x Gm 1021 2 2,791 0.897 14.696 10.752
SC Gm-1303x Gm 1021 2 4.506** 0.511 3.320 12144
SC Gm-1304x Gm 1021 2 2,053 0.026 51.127 29.784
SC Gm-1305x Gm 1021 2 8.738* 0.166 19.420 8.917
SC Gm-1306x Gm 1021 2 0.404 0.378 19.134 9.193
SC Gm-1307x Gm 1021 2 6.893* 0.797 38.128 37.946*
SC Gm-1308x Gm 1021 2 3.821 0.144 152.767* 21.244
SC Gm-1309x Gm 1021 2 3.000 0.619 18.952 13.855
SC Gm-1310x Gm 1021 2 71.673* 0.610 19.013 14.527
SC 155 2 0.372 0.501 31.991 19.608
Pioneer 3080 2 8.174* 2.897* 2.890 95.301**
LPooled error 144 1.182 . 0.461 18.343 12,109
lcve 7.77 2.12 2.96 391 |

*, * indicate s1gn|f|cant differences at 0.05 and 0.01 levels of probability, respectively.

210



ellow maize.......

ising y:

‘KjoAndadsas ‘Apiqeqold jo S|9Ad) LO'0 Pue G0°0 Je sadualeyip Juedyiubis ajesput ,, ‘.

Phenotypic stability parameters for some prom

~6L'E8 | SO8'Z| 6°0FL| SPSE-| L6EO| €192 | «¥FZ | 808°Z| 1L'L9 | «66'9 | 629 | 89°8Z 080€ Joauold Zi
052 | €2Z'v| 6'lSH| SOEL | LZEV| €G9Z | $OO [ €HO'L| Z'09 | 180 - | 185°0 | L28Z S51 08 L1
VT | S60°L) VISL| 290 BL0'L| 9292 | S1'O | ISL'L| 269 | w6VOL | 982 | L0°CZ | LZ0L WOXOLEI-WO IS “0F
SLL | 0L0°L| ZSSL| 190 9L0'L| 8252 910 | 09LL| Z6S | Z8L | €651 | Z9'8Z | 1Z0I WOXGOEL-WD IS 6
PL'6 | SZEL| SOSL| wZU¥EL | 988°Z| §LSCT | ZE0- | 0950 9'6S | ¥9Z | 86L'L | 9€'8Z | LZOL WOXBOEL-WO IS '8
SHBGZT | OLLL| 86FL| 6L6F | Z¥v'L| 8'9SZ | ¥EO | OLEL| ¥'U9 [ wbl'S | ¥V | ¥POZT | LZOL WOXLOEL-WD OS ‘L
T6'Z- | 1280 O'SVL| 6L0 120°'L| €VSZ | 80°0- | L06°0| 909 | 820 - | §85°0 | 0L°8Z | LZOL WOXQOEL-WO IS ‘9
6i'c- | 858°0) 8'G5L| 801 620'L| 2992 | 620- | 009°0( 019 [ w85°L | 8LLT | 68°9Z | LTOL WOXSOEIL-WD IS 'S
89°ZL | 895°L| 0°8SL( 8LZE | 09'L| S'€LZ | €¥O- | 6€Z0| O'}9 | 180 | BIEL | €C'6Z | 1ZO WOXPOLL-WO OS ¥
$0°0 | LOO'L| 9'4GL| 20'SL- | SZY'O| 6'S9Z | S0°0 | €50°L| 8'09 | w2ZE'E | ZG6'L | L0'BT | LZOL WOXEOEL-WO IS ‘€
9€'L- | Zv6'0| €'€SL| S9C - | 968°0| ¥'E9T | PO | S6€L| 865 | 1971 | 9E5°L | 89'8Z | LZOL WOXZOEI-WO O T
iwe- | 989°0} €95L| OV s8L'L| vvez | €0°0- | £96°0] 008 | 61 | S8S'L | 88°LZ | LZOL WOXLOEL-WD DS L
W9 rw_wu S q .wwu " | 9 || °S 4 Mwu sedfiouss
wbiay se3 wbey Jueld Bupiiis % 0§ 0} skeq (pey/pae) plof utetn

UOSEas 9007 ‘SUOIJIPUOD |RJLUBWUOIAUD JUBIBYIP
dapun pajenjesd spuqAy 98y z pue spuqAy ssold 3jBuis mojeA Buisiwolrd ()
jo ybiay ied u:m&sm.m; jueid ‘Bunjiis %0 03 sAep ‘pialA uresb 10} siajawesed Ajjiqes “(v) aiqel




A. A. Barakat and A. M. M. Abd EL-Aal

- == :Gm-1302 x Gm-1021 = s :Gm-1304 x Gm-1921 ——p= =Gm-1306 x Gm-1021
—m= Gm-1308 x Gm-1021 —X= = Gm-1309 x Gm-1021
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Fig (1). Response of new yellow maize single crosses to different
environmental conditions.

The regression analysis (Table 4), shows that each hybrid had a (b) value
equal to one indicating their linear response to environmental indices (Fig 1).
On the other hand, the highly significant pooled deviation for grain yield and
plant and ear height indicated that some of the studied hybrids differed
significantly with regard to the deviation from their respective average linear
response. According to Paroda and Hayes (1971) and Lin et a/ (1986), the
hybrids SC Gm-1301 x Gm 1021, SC Gm-1302 x Gm 1021, SC Gm-1304 x Gm
1021, SC Gm-1308 x Gm 1021and SC Gm-1309 x Gm 1021 would be
considered the most stable hybrids with respect to grain yield, since the
regression coefficient values of the average of these crosses on the
environmental index are approximately equal one, and their deviations from
linearity are small and insignificant (Table 4). For days to 50% silking, all
studied crosses, except the four single cross hybrids of inbred lines Gm-
1304, Gm-1305, Gm-1308 x Gm-1021 as well as Pion 3084 were considered to
be the most stable hybrids (towards earliness) across all locations, since it
possessed small and insignificant deviations (-0.03, 0.44, 0.05, -0.08, 0.34,
0.16, 0.15 and 0.04, respectively). With respect to plant height (Table 4), six
out of the ten studied single cross hybrids, i.e. Gm-1301 x Gm-1021, G-1305 x
Gm-1021, Gm-1306 x Gm-1021, Gm-1309 x Gm-1021, Gm-1310 x Gm-1021 and
Gm-1311 x Gm-1021 would be considered the most stable hybrids across all
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locations, since they had small and insignificant deviations. However, all
hybrids which had significant deviations were considered to be unstable
across all locations. For ear height, another six single cross hybrids, i.e. Gm-
1302 x Gm-1021, Gm-1303 x Gm-1021, Gm-1305 x Gm-1021, Gm-1306 x Gm-
1021, Gm-1309 x Gm-1021, Gm-1310 x Gm-1021 were considered stable
genotypes across all locations, since It possessed low and insignificant
values of deviation and the values of regression coefficlent were around one
(Table 4).

Generally, six single crosses, i.e. Gm-1302 x Gm-1021, Gm-1303 x Gm-
1021, Gm-1304 x Gm-1021, Gm-1306 x Gm-1021, Gm-1308 x Gm-1021 and
Gm-1309 x Gm-1021 produced high gain yield (28.68, 28.01, 29.33, 28.70,
28.36, and 28.62, respectively). It were earlier in silk appearance and medium
in plant height with low ear placement as compared to the commercial check
hybrid SC 155 and Pion 3084. These hybrids were more responsive to a wide
range of environments and could be the most stable hybrids, since they had
small and insignificant deviations, and had the highest yielding potentiality.
These six hybrids might be recommended to be released as stable high
yielding resistant hybrids and/or incorporated as breeding stock for further
use. -
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