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ATTRIBUTES - IN DIFFERENT ENVIRONMENTAL
CONDITIONS OF SOME MAIZE HYBRIDS
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Agronomy Department, Fac. of Agric., Tanta University, Egypt

ABSTRACT

This investigation was carried out at the Experimental Farm, Fac. of Agric.,

Kafr El-Sheikh, Tanta Univ. during the two seasons 1998 and 1999 to evaluate five

single cross of hybrids corn (Zea mays L.) namely, S.C. 10, S.C. 122, S.C. 123, S.C.

124 and S.C. 125 and three, three-ways cross namely T.W.C. 310, TW.C. 320 and

TW.C. 321 under different levels of plant densities of 20 (D1), 25(D2) and 30 (D3)

thousand plants/fed., and nitrogen fertilization (80, 120 and 160 kg/fed) to estimate

the phenotypic and genotypic stability parameters for grain yield under different
environments. %
The analysis of variance for each experiment separately relative to 1998 or

1999 seasons was conducted then the combined data of both seasons was also done

for the grain yield and yield components. The data were analyzed by Eberhart and

Russell (1966), Tai (1971) and Pinthus (1973) procedures to estimate phenotypic and

genotypic stability parameters for grain yield.

The results could be summarized as follows:.

1)  For plant densities the number of days to 5C% silking as well as plant and ear
heights were increased as the plant density increased, in both seasons and
combined data, number of ears/plant was not significantly affected by increasing
plant densities, ear length, ear diameter, number of rows/ear, number of
kernels/row and 100-grain weight decrease as plant density increased. The
highest grain yield was obtained with 25,000 thousand plant/fed.

2) Increasing nitrogen rate from 80 to 160 kg Nifed. lead to delaying silking,
increasing plant and ear heights, ear length, ear diameter, number of rows/ear,
number of kernels/row and 100 grain weight. The highest average of grain yield
was obtained with 120 kg. N./fed.

3) The highest yielder variety was S.C. 10 (34.94 ard./fed.) followed by S.C. 124
(33.69 ard.ffed.) and S.C. 122 (31.61 ard./fed.) while, the least yielder varieties
were S.C. 123 (28.45 ard./fed.) and T.W.C. 320 (27.94 ard./fed.).

4) The crosses S.C.123. S.C.124 and T.W.C. 321 exhibited the lowest number of
days to 50% silking toward earliness.

5) The hybrid varieties S.C. 122 and S.C. 124 would be the most stable varieties
with respect to grain yield because they have values of "bi" around unity with
small and insignificant deviations from regression.

6) The analysis of genotypic stability using Tai's method (1971) showed that both
linear and deviation from linearity were highly significant. The distribution of
varieties according to their values of «, and ’ showed that all varieties were
unstable under studied environments. S.C. 124 was the nearest variety to the
average stability. T.W.C. 320 was the worst with respect to its average and its «;
and A

7) The varieties S.C. 122 and S.C. 124 had high values for coefficient of
determination 0.95 and 0.92, respectively.
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INTRODUCTION

Successful new hybrids and varieties of maize (Zea mays L.) crop
must show high performance for grain yield and other essential agronomic
traits under wide range of environmental conditions. The growth and yield of
maize depend on many factors. From the major factors are genotypes, plant
population density, and nitrogen fertilization. The optimum level of these
factors widely varied according to soil fertility, water supply, day length and
planting patterns, Duncan (1972).

Growth and yield of maize plants are influenced by genotype environment
and genotype x environment interaction. Optimum rates of nitrogen and plant
density provide better environment and consequently, high grain yield.

Nitrogen fertilization is among the most important cultural practices which
control maize production (Balko and Russel, 1980 and Ahmed, 1999).

Increasing plant density within certain limits increased plant height
(Shaheen, 1985; Younis et al., 1989 and Ahmed, 1999), but decreased
number of kernels/ear and number of ears/100 plant (Faisal, 1989 and
Younis et al., 1990). However, increasing plant density up to 27 thousand
plants/feddan increased number of days to 50% silking, but tended to
decrease plant height and grain yield (Bishretal., 1976 and Galal and El-
Zeir, 1990). Several investigators stated that the grain yield increased as the
plant densities or nitrogen level increased (Younis, 1985; El-Agamy et al.,
1986: Younis et |., 1990; Ahmed, 1999 and El-Absawy, 2000).

Developing and releasing high yielding and more stable maize hybrids is
among the main objectives of the Egyptian Maize Research Program. Many
high yielding single and three way cross hybrids were developed and
released during the recent few years. Estimate of the genotypic stability of
new hybrids was needed in any successful breeding program. In this respect,
Freeman and Perkins (1971) stated that the basic cause of the differences
between genotypes in their yield stability is the wide occurrence of genotype
x environment interaction (G x E interaction).

Stability in performance is one of the most desirable properties of a
genotype to be released as a variety for wide cultivation, where the new
cultivar should have stable performance and broad adaptation over a range
of environments, in addition to high yield potential (Allard and Bradshaw,
1964).

Breeding for stable cultivars has received much attention. Several
methods have been proposed for determining the stability of potential varieties
when they tested over a series of environments. Eberhart and Russell (1966)
proposed the use of two statistics, a regression coefficient (b) and the deviation
from regression (S%d) to examine stability. They defined a stable cultivar as one
having a regression coefficient of unity (b = 1) and minimum deviation from
rwmwm(§d=m+mosmmmmmmwaammmmuwnnmmmm
that r* is used instead of deviation mean squares to estimate stability of
genotypes, because P is relative measure of association between the actual
mean and the predicted mean, so when the value of  is high, the value of S*d is
less in the model of Eberhart and Russel (1966). Also, Schmidt et al. (1973) and
Pinthus (1973) used the coefficient of determination () to measure cultivar
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response. Genotypic stability analysis was proposed by Tai (1971), using 2 model

that measures the linear response of genotypes to environmental effects («;) and

the deviation from the linear response (1,). He defined perfectly stability cultivar

as one that has (a;, &) = (-1,1). A cultivar of average stability has («, 1) = 0, 1).

The objectives of the present investigation were:

1. Evaluation of eight hybrids corn (Zea mays L.) under three plant
densities combined with three nitrogen levels.

2. The estimation of the phenotypic and genotypic stability parameters to
identify the stable maize genotypes for grain yield under different
environments.

MATERIALS AND METHODS

This study was conducted at the Experimental Farm, Faculty of
Agriculture, of Kafr EI-Sheikh, Tanta University during the two seasons, 1998
and 1999. The varieties included in this study were five single crosses
namely, S.C. 10, S.C. 122, S.C. 123, S.C. 124 and S.C. 125 and three, three-
way crosses namely TW.C. 310, TW.C. 320 and TW.C. 321. In each
experiment a split-split plot design with three replications was used in both
years, where plant densities were located at the main plots, nitrogen fertilizer
levels, represented the sub plots and the hybrids were located in the sub-sub
plots.

The plot size consisted of 2 rows, 6 meters long and 70 cm a part.

Three plant population densities of 20 (D,), 25(D;) and 30 (D;)
thousand plants/fed., the distance between plants within row were 30, 24 and
20 cm. for Dy D, and D; respectively. Three nitrogen levels of 80, (N;), 120
(Nz2) and 160 (N2) kg N/fed. were randomly arranged to the sub-plots, the
nitrogen fertilization were divided into two equal parts, added before the first
and the second irrigation. The other agronomic field operations were
practiced as usual with ordinary field maize cultivation.

At harvest, weight of the harvested ears/plot, shelling percentage and
grain moisture were recorded. These data were used to calculate the grain
yield in ardab/fed (one ardab = 140 kg) adjusted to 15.5% moaisture.

The collected data concerning the adjusted grain yield per feddan as
well days to 50% siiking, plant and ear height, ear length, ear diameter,
number of rows/ear, number of kernels/row and 100-kernel weight were
statistically analyzed according to the procedure outlined by Snedecor and
Cochran (1967) and the mean values were compared by Duncan’s multiple
range test (Duncan, 1955).

Stability analysis of grain yield (Ardab/fed.) of the hybrids:

Statistical analysis, for each of the eighteen environmental conditions
and the comparison between means were done using Gomez and Gomez
(1983). Bartlett test (1937) was used to test the homogeneity of error mean
squares of the 18" conditions, and incase of the homogeneity, combined
analysis of variance over 18 environments was done for grain yield.
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Phenotypic stability analysis for grain yield were performed according
to the following Model of Eberhart and Russell (1966).

Yi=Ui+Bili+S;
Where:
Y, = The variety mean of the i variety at the J” environment.
U, = Mean of the i" variety at the Jw environment.
B, = Regression coefficient that measures the response of the 1* variety to varying

environments.
Environmental index obtained as the mean of all varieties at the J"
environment minus the grand mean.
Si = The deviation from regression of the i" variety at the J" environment.
Genotypic stability analysis was calculated as proposed by Tai
(1971) who used a model that measures the linear response of genotypes to
environmental effects («;) and the deviation from the linear response (1,). He
defined a perfectly stability cultivar as one that has (o), A,) = (-1, 1). A cultivar
of average stability has (o, 1) = (0, 1)
Coefficients of determination (rz) as suggested by Pinthus (1973) was
also used to estimate stability.

Iy

RESULTS AND DISCUSSION

Data from each experiment was statistically analyzed separately and
combined for the two years.
The data in Table (1) which indicates the mean performance of the
hybrids of either each plant density (D) or each nitrogen fertilization (N) in
separate years and the combined data will be discussed as follows:

1. Mean performance:
a. Effect of plant density:

Data of Table (1) indicated that the number of days to 50% silking as
well as plant and ear heights increased as the plant density increased in both
seasons and combined data. This may be due to more competition between
maize plants for nutrient, moisture and light penetration which push the plants
to grow up and subsequently ear height increased at such density rate,
beside delaying the physiological interaction which push the plants to flower.

Number of ears/plant was not significantly affected by increasing
plant densities. On the other side, the higher density rate 30.000 plants/fed.
caused significant decreases in ear length, ear diameter, number of rows/ear,
number of kernels/row and 100-grain weight. With regard to the mean of
grain vyield ard./fed. of 1998 was (31.71 ard./fed.) compared with 29.51
ard/fed. for 1999 year with a difference of (2.2) ard/fed. with an average of
30.83 ard./fed. for the two years. The mean performance of grain yield were
increased gradually from 20.000 plants/fed. up to 25.000 plants/fed. and then
tended to decrease with the plant density of 30.000 plants/fed. in both
seasons and combined data. Similar results were obtained by Abou-Khadrah
(1984), Nawar et al. (1992), Younis et al. (1994), Soliman et al. (1995),
Ahmed (1999) and Mohamed (1999).

3650




1s9) abues ajdnnw s,ueasunq o} Buipioaoe |aAs] %, ayl e Jualajp Auesyiubis Jou aie SUWN|Od LIYIMm Jap1e] awes ay) Aq pajeubisap suealy

yueayubs jou g'N "Ajeapoadsal ‘Kjigeqoad jo s|aAa) LO'0 PUe 50°0 18 Jueaybls ',

S'N p e S'N = i S'N S'N * SN ¢ ANGA
' i g SN = = . = o) . : 5 S'N = & ANA
v < g S'N = = S'N = g - 3 " ve : ¥ AQA
S'N M = S'N T W S'N 2 s S'N . = . - = NOA
S'N SN SN S'N S'N SN S'N S'N e SN S'N . . SN v ANG
™ - " S'N SN SN SN SN . S'N S'N v " SN . AN
o " w S'N SN S'N SN S'N ve v S'N v ww - e »m
. . S'N S'N S'N S'N S'N S'N S'N S'N S'N S'N S'N S'N . NG
w .y - S'N L ¥ v T s S'N o E . o al NA
SN J & S'N # = s = * . * 7 - - = aAi
uoIoBIBU|
e . e L e e - . v L ww v e Ly v 1s8)-4
2098L| 9681 [ BZ8L [ OF#0'L | QEO'L [ A90'L | 92°/9L | BP'ZLL | O0'E9) | 20°EBZ | AV E0E | POZIC | J¥P'EQ | JLL'PO | PLZO 1Z€ DML
q866L| 9G6L | 9961 298 S0°'L| A¥0'L | A90'L | B99LL | BB'TLL | BY 08l | BY'E6Z | BL'BOE | BL'BLZ | PP6'E9 |2QEE'GY| @PG'E9 | 02 DML
B /002| BSOZ | 2661 (29GS0} | AE€0'L |GB L0'L | 9€'89L | 28'89L | AL°Z9) | 92728 [ 2L'00€ | 9£'G9Z | 29¥ ¥9 | B99'GY | O€'E9 0LE DML
206'8L| AS6L | BrLL Q290 k| arOL (9B 60'L| ®Z€9L | PG99l | PR'ESL | PS'6LZ | 95'682 | AP'69Z | 20L'E9 | PI6'¥9 | o929 6L '0S
POLBL| PO8L | JLLL |QB 0L QE0'L | BOL'L | JG'Z9L | OL'89L | ®2'9GL | ®L°LLZ | PL'GEC | @C'09Z | JOG'E9 [QELG'SO| P'L9 #Zl ‘IS
PEL'BL| @89 | O¥61 |8 90°L| AZO'L | BOL'L | PS¥OL |2G¥'69L | PO'6GL | GZ'98Z | BY'O0E | 28'GIZ | IPP'E9 | @SSP | 8€'29 £cl V'S
POE8L| 998l | @61 |2qB 90} e GE'L | g8 L0} | AE'69) (B6'0LL| 9L L9) | JB'69Z | PL¥6Z | JO'GHZ | AL6 P9 | 2GEE'G9]| aAb'¥I 2zl ‘IS
BEL'0C| e€0Z | 2664 | 80'L | BLO'L | 2OL'L | 99691 {GER'OLL| AE'BOL | 9298 | ER'B0EC | 29'¥9Z | BCZ'GY |POLL'G9| BE'G9 ﬁ>mm=o....._mm>
- s s SN SN S'N e we s e o ax " xs e 1591-4
BG6L | E66L | BL6L | /0L | EBv0OL | B60'L | BOOLL | BO'ELL | BEBOL | B6'GBZ | B6 VOE | 1 L9Z | B2.%9 | e8G9 | eg'cd | ‘PayN by 091
96¢L | 916l | 928l |e90L | BYL | €201 | Q€29 | 90'69L | G9'GOL | G8'Z8Z | GO'LOE |BS vOEZ| alZ'v9 | 41’69 | 4Z'€9 | "PayN B3 0zl
o8l | 9€8L | A¥8L | BSO'L | BEO'L | BZ0L [21°G9L | GO'89L | 2L°2Z9L | 95'8.Z | 99'962 | 9E'09Z | OLE€'E9 | 929 | 9£'29 | 'PayN B3 08
(N) uonezijiua
L1] xx L1 W.Z wz W.Z w w e T e » e . . 1s9l-4
09/1L [ 9621 | 0€LL (B0l | BGO') | 6O} | BB'VLL | BOGLL | BS'PLL [ BL/BZ | BE'BOE | BL'LOZ | BLO'GO | BY'L9 | BLED 000°0€
qo6L (9qZ6L | A28l | 290l | 2€0'L | B6O'L [AE'L9L | 9569) | AL'GAL | A6'Z8Z | AZ'Z0E | 9S'€9Z | AEL'¥9 | 40'G9 | GZ'E9 000°52
ezoc | ecoZ | eL0c| eSOL | Bv0L | BOOL | Op'L9L | Op'99L | OF'OGL | 2992 | O8'L6C | €192 | 26V 29 | 2L¢C9 | 229 ( mmm%moo
a) Aiisu
‘quoD | 6661 8661 | 'qwoD | 6661 | 8661 | qwo) | 6661 8661 | 'qWoD | 6661 8661 | 'QWOD | 6661 8661 |suonoeiajul pue
{wo) ybuaj jeg juejd/sies jJo ‘ON {w2) ybray sJeg {wo) ybiay yueld (Aep) ayep Bupjiis S10949 uiey

J. Agric. Sci. Mansoura Univ., 27(6), June, 2002

‘peuIquiod pue 6661 "8661 Ul S|aAa| uaboujiu pue Ajisuap
uone|ndod jueld Aq pa2auanjjul se spugAy aziew awos jo syes) olwouocibe 1ayjo pue pjaiA uiesb jo suealy :() aiqel

3651



Katta, Y.S. and M.S. Abd EI-Aty

SN = - - - e v T s SN y C . Y - ANGA
- . c - A ? e : . S'N - = S'N 5 = ANA
SN 2 - e g i % = = e 4| = S'N = i1 AQA
. = o v n 3 SN = % S'N ¥ i " = 3 NGA
SN S'N S'N . v v v SN o SN . S'N S'N e S'N ANO
SN SN SN v - . e o . SN o SN " .- SN AN
. .y v LEd e LE . e e v - Ll ww Ll v >D
s = - LR i hs . 'l - e ® = -y - i >>
w e . s .- o w S'N . SN SN SN . v S'N NO
-~ . - . = - S'N % = o = = . 3 - NA
. & 2 . & g - * # . = * v - = aa
uonoeIA|
e e ww v s s v s s o e % e e s aﬁﬂu.m |
pPEg6Z| @21 8Z|P6PIE|AELGY| QL8Y | 9GIY [ PSEY pGEy | 292Zy ([PEOECL| BOEL | 297CI 9Ly elv qe'v 12€ OML
J¥6lZ |uBSSZ|2LE0C (2Pl VY| PBYY | BLVY o¢ky | D€V | POPY |@29G2L| O6CL | 227¢C1 qge9v | A9V ag'v 0Z€ OM'L
agggz|ooziz|icebz |oErby| PLYY [ BZYY | AEOK | AESY 26bp |269CL| ALEL | 2€CL | AEIY | 26 2LV 0LE DML
pPz86z|PIE6Z|OEE0C|JEYBE | JL0V | J69E | PLEY pler | @62y |(BOEVL| BLEL | BEVL | D vsvr | PPV 2% GZL 'S
qeoec|asszelaesve|@9s0v| 6oy | 2 LIy | PYEY | PVEY | D 6vr |aogcL| e2cL | Aoyl | BGLY | BLY qg'v pel '0'S
agpgz|lzele |bLe8Z|o8rOr| 962K | @1LBE | 998E | @ 98¢ | agor |oecer| algr | aLeL | agov | A9P q8v £CE D8
2191 |oe0e|ov8zeE|PPIER| 296Gy [ QLOV | PSEY | P Gev | PLEP |@262ZL| POTZL | 261 | 265V | PP 2Lt ZZl ‘D8
egepc|eLOvE|ROEGE|RBEOY| BV GY | AEEY |[BESLY| B gl | er i |d2LEL| @021 | 222k | 489F | 2GS 6V 01 'O'S
(A) sansuep
= % " - & - - - = - . SN @ o - | #d
eclo0c|eivez|ae L2 IE[eLLvr| BEOY | BELY |ELOGY| BGSY e/Gh |[BJCEL|BESEL|BIZEI| BGLY | BOY egv | payN DYool
eizoc|ecoez|aosie|lalogr| acvy | A0y 405 PR QLYY qovy |9co€L|acoEL|BZ0EL| GBIV | B9V egv | PayN DY 0ZL
qgecoc|asiez|azole|2€zey| 2€Er | ALY |21G2P| 26 v | o1er |o622L|2892L [ BOGZL| €SP | AV a9t ‘pay/N 6% 08
(N) uoneziipay
- .y e e e e e . .wz mz -y e ww v e dmwann‘—
Qe 0c(a6962|086LE|ABICY| 2GEY | BE6 LY 2GZEp| o9y | BL¥P [QGEZL| BOEL | ABCL | DLEW ov'y 22V 0000
egoze|essocleocee|avbey| A8vy | QO0F |AEO VY qgey | ecvb [BGLEL| BLEL | BZEL | Q0LYV | AGY q0§ 00062
2g6'82| 0808z |08L6Z|BEBEY| BGSY | BYEY | B vesy| BLOV | BOVY |BGLEL| A8ZL | BGEL | B 06y | BLY elG 00002
(g) Aysuag
Suo1oeIdjul
‘quio) | 6661 8661 | 'qwoD | 6661 8661 | QoD | 6661 8661 | ‘qwod | 6661 8661 | ‘qwoDd | 666} 8661 .u:m
‘pajiqepie pjolA uies9 Bom uiesb-00L MO1/S|aUlaY JO 'ON 1Ba[SMOJ JO "ON {wia) 1aj0weip Je3y $109}40 UL |

‘panunuo) :(}) alqeL

3652



J. Agric. Sci. Mansoura Univ., 27(6), June, 2002

B. Effect of nitrogen fertilizer:

Data in Table (1) also indicated that the increasing nitrogen rate from 80
to 160 kg N/fed. increased the number of days to 50% silking. The high rate
of nitrogen application increased highly significant plant and ear heights, ear
length, ear diameter, number of rows/ear, number of kernels/row and 100-
grain weight. However, no. of ears/plant slightly increased by increasing
nitrogen fertilization. On the other hand, it was noticed that the effect of
nitrogen rates did not differ from year to year. Concerning grain yield
(ardifed.), it increased as the nitrogen rate increased up to 120 kg
nitrogen/fed. and then tended to decrease with the nitrogen rates of 160 kg in
both years and combined data. These findings are in good agreement with
what mentioned by Abou-Khadrah (1984), Katta et al. (1976), El-Agamy et al.
(1986), Ahmed (1999) and Mohamed (1999).

c. Varietal differences:

The results in Table (1) indicated that maize hybrids showed significant
differences for all the studied characters. Moreover, it is clear from the same
table that the highest yielder variety was S.C. 10 (34.99 ard.) followed by S.C.
124 (33.69 ard.), S.C. 122 (31.61 ard.) and T.W.C. 321 (29.83 ard.) while the
least yielded varieties were S.C. 123, TW.C. 310 and TW.C. 320. The
higher yields of the best varieties were obtained from the higher nitrogen
rates as well as the medium density of populations (160 kg N and 25,000
plants/fed.) The same trends were obtained for the studied yield components
except that of ear diameter and number of rows/ear which tended to
decrease by increasing plant density and decreasing nitrogen levels.

The crosses S.C. 123, S.C. 124 and T.W.C. 321 exhibited statistically
the lowest number of days to 50% silking toward earliness. The highest plant
and ear heights were obtained from S.C. 10 and T.W.C. 320.

It could be concluded that the varietal differences among the maize varieties
might be attributed to the genetical differences among them and their
interaction with the different environmental conditions such as density and
fertilizer. These results are in harmony with Khalifa ef al. (1984), Soliman et
al. (1995), El-Zeir et al. (1998) and Ahmed (1999).

d. Interactions:

The interaction among the experimental factors, i.e. density (D), nitrogen
levels (N) varieties (V) and years are shown in Table (1). As long the
significant interaction between two or more treatment means that the
response of a treatment in its different levels produces changes in the
different levels of the other treatments. So, according to this definition all the
possible interactions among the three factor presented in the experiment (D,
N and V) as well as their interaction with the two years are presented in Table
(1) for all the studied traits. For example when (D X V) interaction is
significant it means that the varieties respond differently in their ranking from
density to another. On the other hand, the non significant interaction between
them means that the different levels of density did not affect the ranking
performance of the varieties or on the other words the varieties respond
similarly in the different plant density. For example and with regard to silking
date trait in the combined data (Table 1), the first and second orders of
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interactions of the varieties by years, density and nitrogen as well as their
combinations were significant and this means that the varieties responded
differently with the different levels of D, N and their combinations in the two
years except that of YNV interaction which showed no statistical significant.
Also. the YDNV show no significant interaction, so, the later two interactions
could be negligible. However, all the possible interactions for all the traits as
well as their significant tests are presented in Table (1) and by similar way all
the interaction present in the Table can be interpreted.

2. Phenotypic and genotypic stability:

The data in Table (2)indicated that the overall means grain yield of
the eight maize hybrids under study varied among the 18 environments with a
range from 27.49 ard./fed. for the environments No. 10 (Y2D;N;) to 33.45
ardab/fed. for the environment No. 6 (Y;D2Na).

The wide range of environmental index (I) for grain yield =3.12 to
2.84 ardab indicated significant variation between the environments. The
phenotypic index (l) covered a wide range and displayed a good distribution
within this range. Therefore, the assumption for stability analysis is fulfilled
(Russell and Pirior, 1975 and Backer and Leon, 1988). Similar results were
observed with respect to S.C. 122, S.C. 124, TW.C. 310, TW.C. 320 and
TW.C. 321 which considered as the most desired varieties occupies the
most areas cultivated by high productive maize varieties. However, the
T.W.C. 320 had the widest range of environmental index (-3.22 to 7.44), while
the S.C. 125 had the closest one (-1.54 to 1.18) as shown in Table (2).

The wide and moderate ranges of the indices of the varieties
responded in their yielding ability differently with the different environmental
conditions. In other words, each variety responded well in some conditions.
Similar results were obtained by Shalaby (1996) and Ahmed (1999).

The environmental indices were mostly negative for all environments
which contain low plant density (20,000 plants/fed.) in both seasons and the
higher plant density (30,000 plants/fed.) only in season 1999.

However, the second level of plant density (25.000 plants/fed.)
showed few number of negative indices. This would indicate that low and/or
high plant density were a less favourable conditions for grain yield production
of maize. So, the suitable plant density was 25,000 plant/fed (Table 2) with
the second dose of N fertilization (120 kg N/fed) followed by the third dose of
N (160 kg N/fed) and finally by the first dose of N fertilization (80 kg N/fed).

These results agreed with Younis et al. (1994) who studied the
response of three maize single crosses to four plant densities (24, 27, 30 and
34 thousand plant/fed). They found that the highest grain yield was obtained
with 24 and 27 thousand plant/fed. Also, Soliman et al. (1995) studied the
response of four hybrids to three plant densities (20, 25 and 30 thousand
plant/fed) and they found that plant densities had significant effects on grain
yield per fed. which increased by increasing plant densities from 20 to 30
thousand plant/fed. In the same way Al-Agamy et al. (1986) studied the
response of some maize varieties and hybrid to three plant densities and
three nitrogen levels. He reported that the highest grain yield was obtained at
24,000 plant/fed and at the application of 120 kg Ni/fed.
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Analysis of variance for phenotypic stability (Table 3) revealed that,
highly significant varieties x environment interaction was obtained for grain
yield which encourages maize breeders to develop high yielding and more
uniform hybrids under varied environmental conditions.

Table (3): Analysis of variance for stability for grain yield (ard./fad.) of
eight maize hybrids evaluated under different environmental
conditions.

S.0.V D.F. M.S
Varieties 7 120.55™
Environmental + (varieties x envir.) 136 4.11™
Environment (Linear) 1 423.63*
Varieties x Environment (Linear) 7 4.85*
Pooled deviation 128 0.803
Variety-1 16 1.294*
Variety-2 16 0.239**
Variety-3 16 D475
Variety-4 16 0.316**
Variety-5 16 0.213*
Variety-6 16 1.147"*
Variety-7 16 1.882*
Variety-3 16 0.856**
Pooled error 288 0.062

*, ** significant and high significant, respectively.

The linear effect of environment was highly significant. This means
that a large portion of the interaction of varieties x environment was
accounted by the linear regression on the environmental means. The
magnitude of nonlinear components was considerably smaller than that of
linear components. These results are in accordance and El Sheikh and El-
Shamarka (1994), Shalaby (1996) and Abd Eil-Hamid (2001). They found that
the linear component was more important than the nonlinear one.

Eberhart and Russel (1966) defined the desired variety with that of a
high mean performance (X), unit regression coefficient (b = 1_ and deviation
from regression as smaller as possible (8%d = o). Considering the three
criteria of the ideal cultivar recognized by Eberhart and Russel (1966) single
cross 122 and S.C. 124 would be the most stable varieties with respect to
grain yield because they have values of b around unity (D122 = 1.2, and byzs =
1.03) with small and insignificant deviations from regression (0.178) and
(0.255), respectively (Table 4). However, all varieties which had significant
regression coefficient (b > 1 or < -1) as well as deviations were considered to
be unstable across all environments. In spite of some of the studied varieties
exhibited the highest yielding potentiality, which produced yield, they were
unstable over a wide range of environments. This instability can be
overlooked by excess improvement of the stability of the inbred lines parents
through the evaluation of these inbred liens under a wide range of
environmental conditions.

Pinthus (1973) proposed the use of coefficient of determination (@)
instead of deviation mean squares to estimate stability of genotypes, because
(rz) is relative measure of association between the actual mean and the
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predicted mean. The (%) values ranged from 0.68 to 0.95 for grain yield
ardab/fed. As shown in Table (4) S.C. 122, S.C. 124 and T.W.C. 321 would
be the most stable varieties with respect to grain yield, since it had high
values for coefficient of determination.

The analysis of variance for genotypic stability are shown in Table
(3). Partitioning of the varieties x environments interactions, into linear
responses and deviations from Linearity showed that both components were
highly significant. Estimates of genotypic stability parameters o, A; of studied
varieties are shown in Table 3.

In addition, the distribution of these varieties with respect to their a4
and &, values are presented in Table 4 and Fig. 1. Data revealed that the
varictias varied in their estimation of o, and ; parameters. With regard to o; =
zero and ; = 1 according to Tai's model (Tai, 1971), it could be ncticed that
the lowest values near to zero were obtained by TW.C. 310 (-0.002) but its A
was 21.28 (a large value far from 1). The second lower value of o was
recorded by S.C. 124 (0.050) which was near zero and its » was 5.58 which
was the nearest to one. The most favourable balanced values for both a=0
and =1 was obtained from S.C.124. However, this hybrid was the most
stable relative to the other hybrids, where they failed to produce balanced
values between a=0 and %=1. This result was appeared in figure (1) which
indicated that the nearest hybrid to the average stability was S.C.124 which
had fallen in the acceptable area (P-=0.90) in figure (1). T.W.C. 320 was the
worst with respect to its o4 (0.358) and A, (21.52). These results suggested
that the best performing high yielding genotypes were not necessarily the
best stable ones. According to Tai's model in the present investigation
S.C.124 is most desirable hybrid variety (Table 4 and Fig. 1) because its
mean yield is high, its o; value is zero and its deviation from linearity is small,
(5.58) which indicating its yield stability

Table (4): Estimates of stability parameters for grain yield for some
hybrids under different environmental conditions.

Coefficient of |
varieties |Mean | g isE || a | a | bu [222MS) determination
(X) MS EIR (r;}
S.C.10 34.98 | 0.914+0.155 [1.233*"|-0.076 27.84|-0.075| 26.08 0.68
SC. 122 31.61 | i.2057+0.066| 0.178 | 0.217 440] 0.215 3.29 0.95
S.C123 28.44 | 0.760*+0.0094{0.414"" -0.231|7.94]-0.230| 7.37 0.80
S.C. 124 33.68 | 1.039+0.076 | 0.255 0.050 {5.58| 0.049 519 0.92
i S.C. 125 29.82 | 0.424**+0.063| 0.151 |-0.560 409(-0566| 3.64 0.74 "
| TW.C.310 | 28.54 |0.889+0.146 |1.085"" -0.002 |21.28{-0.002| 19.74 0.74 ‘
| TW.C.320 | 27.94 |1.317+0.187 [0.820""| 0.358 21.52| 0.356 | 20.80 0.76 !
{ TW.C. 321 29.83 | 1.306°+0.126 [0.795**| 0.317 [16.50] 0.316 14,48 0.87 |
[ Overall mean | 30.61 |

* **significant and high significant, respectively.

ro=1 P =0.90
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Fig. (1): Distribution of stability parameters of eight maize hybrids in 18

environments.
(A) Region of average stability
(B) Region of above average stability.
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