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Abstract

Tw sice creases (HR2824-B-3-2-3 x Sekba 101] and (GZ 5310-20-3-3 x Sakhe
101} end sheir six popuintion (P;, Py F,, F, BC, and BCy) were svaiuated for some
aprenensic characters, Mast reaction aud stem borer under two nitrogen fertilizer levels;
A0 and 30 snity feddaw L, and L, Highly significamt positive values of heterasis were
Jomad for gruin yickd/plaxt, panicle length and primary branches in cross at L, and L,
mud kiph neguiive beterotic effects were detected for Wast reaction at both nitrogen
levels, sirvw bover % ot L, in cross L Hiphly significant ncgative values for inbreeding
depression werre sbduined for siewm borer % and blast reaction in both crosses at L, and
L. Fighly sigmificesst positive veixes (Id) were found for grain yisld/plant, panicle length
wnd prisayy brasches st the two nitrogen levels and both crosses. Overdorminance, over
toe bigher parent, was found for grain picld/plant, panicle lengtlh and primary branches
i cress | af otk witregen levels, spikelels/ panicle apd primary branches in cross I at L,
i L, proim picld/plont and panicle lengeh in cross I a1 L;, and harvest index % for the
smtur cress &t Ly QOverdowsinence, over the lower parent, was recorded for plant height in
causs | st L, eud L, plant height and days 1o Aeading ot L, in cross II. Partial
dosninencr, fewards the beiter parent, was found for spikeiets/panicle and panicle length
i croys [ ot L, and |, harvest index % at L; in the same cross. Absence of dominance
wes fosnd for stem bover % in cross 1 of Ly, The additive gene effects (a) were foind to
e leiphly sipuificesst for il traits in both crosses and both nitrogen levels except for blast
rewclion ssd primary branches in the crass I at L, stem borer % and harvest index % in
cwss Il ot I; sud spikelerty/ panicie in the same cross at L, Dominance gene effects (d)
weve deatecied te be Lighly significant for most of the studied characters except for plant
height i croxs | at L,, panicle length in cross 1 at L; and L,, days to heading and grain
yiekiiplomt ot L in cywss I and spikeicts/ panicie in the same cross at L,. Significant
addifive x addiive (au) episiatic types were exhibited for all studied traits except for
spikeiets/ paicle im crwss | gt L; snd primary branckes st L; in the same cross but, blast
roncligw in croas Il af L, and L;, plent height and stem borer % at L; in the same cross.
Hiph hevitabilily cxtimates in browd semse were detecied for all traits studied in both
cregves ot L, and I, High cxtimetes of narvow sense hertability were found for days to
henling of L, awd L; in both crosses, primery branches in cross I at L, and L; and
panicle length smd fortility % ot L; and L, in cross I, prein yicld/plant, harvest index %
el pamicle \ewgth in cross [ ot L,, Must reaction in crosses I and II. Genetic advance
amler sefecion Ay % was found to be high in mugnitude for stem borer % and blast
rewcliow in fhe tww craxses ot L, and I, spikelets/ pamicle in cross I at Ly and L,, penicle
Loyt im crenses o amd I at L. Relatively, moderate penctic gain was observed for
hewves index % wud priseary branches in cross | st L,. Low genetic gain was detected for
e rest of the siudlied characters under L, and L; in both crosses. Grain yield/plant wos
sigwmificont positively corretaied with feriilily %, panicle lemgth, no. of primary branches,
Barvest index % and no_ of spikelets/ panicie in cross | af both nifrogen levels. Stem borer



% the significant negatively correlated with grain yield/plant in both crosses for bath

nitrogen levels, but blast reaction was variable under the two crosses at both nifreges

levels.
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INTRODUCTION

High yielding rice (Oryza sativa L.) cultivars resistant to biotic
stresses could be achieved by introducing well adapted genes, or through
hybridization and selection for one or more of its major yield components
with resistance to biotic stresses such as stem borer and blast, (Harmmoud
2004). Information about the type and magnitude of genetic variation and
the relative importance of additive and non-additive gene action types and
correlation coefficient for rice characters would assist rice breeders im
carrying out the most suitable breeding program for rice improvement of
yield and resistance to biotic stresses. Accordingly, the maximum progress
in character improvement would be expected in a selection program when
the additive gene action was the main component of genetic variance.
Whereas, the presence of non-additive gene action might suggest the use of
hybridization program (E!-Hosary et al 2001). The performance of local and
introduced rice cultivars with respect to yield potential and other important
traits can help rice breeders to select the most genotypes to biotic stesses.
These elite genotypes could be used either as new varieties or donors for
one or more of the related yield traits for incorporation into the local
adapted cultivars (Aly and Shaalan 1984, El-Hity and El-Keredy 1992 and
Hammoud 2005). Therefore, breeders need information about nature of gene
action and correlation coefficient for these traits i.e, heterosis, inbreeding
depression, potence ratio, heritability and predicted genetic gain from
selection for resistance to stem borrer and blast reaction, also, eardiness.
dwarfiness, yieid and vield components Hammoud (2004), (2005) and
Sprague (1963) listed three major factors to be considered that may limit the
progress in the analysis of quantitative genetic variation; the number of
genes involved, type of gene action and genotype-environment interaction
(G x E).

In the current study, six populations, i.e. P), Py, F,, F2, Bc; and Bes
were used for partitioning the genetic components, using the methods of
Mather (1949), Gamble {1962), Hayman and Mather (1955) and Mather and
Jinks (1971). The main objective was to study heterosis, inbreeding
depression, potence ratio, nature of gene action, heritability, genetic advance
and correlation coefficient to select the best elites for yield component, earty
maturity and resistance to stem borer and blast disease.

564



MATERIALS AND METHODS

The local cultivar Sakha 101 has high yield potential (12 T/h) and
resistance to stem borer (Chilo agamemnon Bles), but recently, it has
become susceptible to blast (Pyricularia grisea) (race 1G-1). However, the
local line (GZ 5310-20-3-3) and foreign one (HR5824-B-3-2-3) are resistant
to race IG-1 but susceptible to race [B-45 under field condition (El-Wahsh
and Hammoud 2007). The experiments reported herein were carried out
during three successive growing scasons; 2004, 2005 and 2006 at the
experimental farm of Rice Research and Training Center, Sakha, Kafr El-
Sheikh, Egypt, using two nitrogen fertilizer levels; 40 and 80 N/fed. The
nitrogen fertilizer levels urea were added in two equal splits 14 and 28 days
after transplanting. The six rice populations ie. Py, P3, Fy, F3, BC, and BC;
were derived from two crosses, i.¢. cross I (HR5824-B-3-2-3 x Sakha 101)
and cross II (GZ5310-20-3-3 x Sakha 101). These parental rice cultivars
represent a wide range of genetic diversity in the studied traits. A brief
description of these cultivars is presented in Table (1).

Table 1. The names, pedigree and origin of parental cultivars

No. |Emtry ll:m Origin
1 11 ira 17/ Milyssg 79 Egypt
2 |czs310.283-3 ZIM74-2 2GZAS-T1-1 Egypt
3 [HRS5814-B-3-2-3 i 310 IRRI

* IRRI = Intcraationsl Rice Rescarch [nstitute (Philippiors)

In 2004, rice growing season, cross 1 (HR5824-B-3-2-3 x Sakha
101) and cross H (GZ5310-20-3-3 x Sakha 101) were carried out to produce
hybrid seeds. In 2005, 30-day old seedlings of the three parents as well as
F\s were individually transplanted in the field. At heading, some of resultant
F; plants were backcrossed with each parent to produce Bc, and B¢, while
the rest were maintained (selfed) to produce F> seeds. In 2006 season, two
experiments, arranged in a randomized complete block design (RCBD) with
three replications, were conducted. Each experiment included Py, P,, Fy, Bc,
and Bc; of each cross. Each plot consisted of seven rows, 3-meters long and
20 x 20 cm between plants 10 rows for F,, Bc, and Bc, and 30 rows for F,
population.
Bioti
Blast reaction .

Leaf blast reaction, were scored under condition at the vegetative

siuge according to scale of stardarg ¢vaiuation system for nce (IRRI. 1996).
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Stem borer %

Stem borer, was observed and recorded at maturity stage by
counting the number of white head per plant according to the method which
adopted by standard evaluation system of (IRRI 1996).

Statistical and genetic analysis

The t-test was used to examine the existence of genetic variance
between parental means, A one tail “F” ratio was used to examine the
existence of genetic variance within the F» population as follows:

_-Pl - T:;z VF2 VP, + VP, + VF,
T= : F= where VE =

\WPl - \]VP; VE . 3
Where =P, = Mean of first parent, P> = Mean of second parent,

VP, = Variance of first parent, VP, = Variance of second parent.

_ VF1= Variance of F,, seeds ‘
Heterosis (H): was expressed as percent increase of the F; mean
performance above the respective better parent according to Wynne er af
(1970) as follows : Heterosis = F, - BF/BP x 100
Inbreeding depression (Id): was measured as the average percent decrease
of the F> from the F,
Id = (F; — F,)/F; x 100
Potence ratio (PR): which can be defined as the average dominance of the
whole gene set of one parent or the other (Peter and Frey 1966) as follows.
pR= F, - MP

HP - MP
where: HP refers to the mean value of the higher parent
Type of gene effects: were estimated according to Gamble (1962). S.E.:
The standard error of a (additive), d (dominance), aa (additive x additive),
ad (additive x dominance} and dd (dominance x dominance) was calculated
by taking the square root of respective variance. T: values were caiculated
by dividing the effects of a, d, aa, ad and dd by their respective standard
error. —

The genetic parameters indicating heterosis over the better parent,
inbreeding depression and heritability in broad and narrow sense were
estimated according to Mather (1949), predicted genetic gain from selection
(Ag) was calculated according to Johanson er al (1955). Phenotypic
correlation was done according to Mather (1949), Johansen er af (1955) and
Mather and Jinks (1971).
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RESULTS AND DISCUSSION

The validity of the variety differences and the genetic variance within
F, population of each cross for some agronomic traits, stern borer % and
blast reaction were evaluated under different nitrogen fertilizer levels. T. test
for the differences between parents and F-test of significance of the genetic
variance in the F2 population for afl studied characters were found to be
highly significant in the two crosses at the two nitrogen fertilizer levels;
(Tables 2 and 3). Mean performance and variance of the six populations, i.e.
Py, 3, Fi, F3, Bey and Be; for all traits studied in the cross | and cross 11
under the (L, and L,) are presented in Tables (4 and 3). High the significant

Table 2. Differences between parents and genetic variance in F, population for

agronowmic, biast reaction and stema borer percentage characters in
the cross (HR 5824 x Sakha 101) at the two nitrogen fertilizer levels.

T-Test F-Test

Character 40 unit/ied, | 80 unit/fed. | 40 unit/fed. [ 80 unit/fed.
Plant height (cm) 24.64%* | 242.75%* | 3.14** 3.79*
Days to hesding (day) | 423.44%* | 116.67** | 935** | 4355+
Grais yield/plant (g) 75.62%* | 2888+ | 13.00%* 4.29%+
Stem borer % 6455 | 10433 | 957a+ 4.72%%
Blast reaction 145.00%* | 3BTS | 6T | 19.64*+
Spikelets/panicle’ 1445 | 2456+ | 284« | 149.51%«
Harvest index (%) 2041 | 18174 | 639+ 4.03**
Paaicle length (cm) S04.50** | 240.00%* | 6.19+* 2.29
Primary branches 9.66%* 9.07+* | 7.67** 6.02%*
Fertility % 245.80** | 248.30** | 4.78** 6.88**

= and ** significant at 0.85 and 0.01 probability levels, respectively.

‘Table 3. Differences between parents and genetic variance in F» population for
agronomic characters, biast reaction and stem borer percentage in
the cross (GZ 5310 x Sakha 101) at the two nitrogen fertilizer levels.

T-Test F-Test
Character 40 unit/fed, | 80 unit/Ted. | 40 unitifed. | 80 unit/fed.
Plant height (cm) 2507+ | 5433+ 2.45 6.0
Days to heading (day) | -96.4%* | 33.5++ 6.41 32.42
Grain yield/plant () | 112.52¢* | 50.1%+ 2.93 3.74
Stess borer % 25.04** | 11L.16%* 3.19 3.13
Blast reaction 1731 | 11964+ 5.99+ 911
Spikelets/panice 15254 | 63.05%+ 482 3.16
Harvest index (%) 250.00** | 821+ 8.00 1.41
Panicle length (cm) S4T | 16.054 432 9.62
Primary branches 74505 | 3540% 632 3.15
Fertility % 1325 | sesars | 3766 363

* and ~* gigmificant a2 0,05 sad 0.01 prebubility fevels, respectively.
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Table 4. Mean (X} and variances (V) of the agronomic characters for Py, P,,

F,, F;, BC,, BC, populations of cross (HR5824 x Sakha 101) at the
two, nitrogen fertilizer levels.

Character | ™M™ HRssze) | (Sakhe 101) B F BC, oG
Varmace] L [P P N N S T
e T DT B P PR PR
T Nl VY ol
Grain vieplam )| ¥ B33 S Bk HSA O B B B Bosy bros berr ﬁ’.ﬁ"
stem diameter (men)| X P5T6 P 0[] e g e b e hass ko ba
CTR B ol 0 Sl S P
Spikelewpamicle | ¥ B B0 vt Bor.sa o038 [ 5,42 oto.da oz 24 b73 0 ifl‘ﬁf"""ﬂm
Harvestindes% | § pog vl el el el el
T S e i s B e
e B S T il A Tl P T P A TR T
CETEIN I J F il vl vl
X .73
v

Harvest index %

6.55 21 M6.55 157 94 .96 p9.87 ps.ol pr.3s ]
.76 .22 l.6s .58 14.33 U716 (11,22 |9.36&
* and "* significant at 0,05 and 0.01 probability tevels, respectively al:tordmg to T-lgst.

1., = nitrogen level 40 kg Nifeddan
Ly = nitrogen level 80 kg N/ feddan

Table 5. Mean (X) and variances (V) of the agronomic characters for P, P>,
F,, F:, BC,, BC; populations of cross (GZ 5310 x Sakha 104) at the

two, nitrogen fertilizer levels.
P P,
Characeer Mean (GZ _r,l;w) {Sakha 10t L] F; BC, BC;
Varianeel Lo | Lo | L T 1L [ | L L |Lw]GL]L ]G

104.32[107.32[89.00 2,65 (109.87(112.35[p9.87 PB.74 PO32 [102.35P4.25 w547
.36 [3.26 46 |43 o4 24 1458 ps.es Doz pr3s 13.25 pisE
105.62 m.s'fm.u 115.23)117.32 [108.36 [104.32 [1 1035 [104.51 [112.47 {109 S41E17 =5
95 bis 0.58 .64 047 1564 1524 P53 pas las b
.15 Pa.os [59.38 K895 1532 6532 M2.35 55.97 MBS [1.47 [0.10 [F1.59
la2s biss Bo1 psa7 ks psaz lisza [1a2.s8l0.25 22350421 pazsd
t3.25 1569 123 P3s [196 |55 BT WsSI 35 Pls p.se P

10.23 {1123 .36 )i0.a4 p.53 [10.53 Pa.se 3358 [19.21 Bi1.66 [17.34 1
|.|m 21 30 B2i e Ror (.54 [88 PS8 3z S24 Ex
1.25 098 B85S PS4 US4 P35 (.25 kes 35 bas kar b

120.40[133.21 [141.60(145.36 |165.40{169.541144.10 [145.23 [130.50 )1 56 32 1 36.71 n.:ul
14016 155.21 1109,11159.87131.10201.34 161160 1544.36 ja11.351399.65 455,50 w123

Plant height (cm)

Days to heading (day)
Grain yield/pfant (g)

Stem borer %

Blast reaction

Spikelets/panicle

Harvest index %

e . R S B S R S o )

36.55 D6.55 H0.55 L5854 M6.62 B804 l7.73 l42.08 73 B9 ﬂo.ls 13

1.25 o1 .33 W65 |59 99 |11.25 P6.31 [7.65 éﬂ-sms 331
T A Tl v S el el A el P e Pl
T B 0 i 2l s B T vl
reu Al il el T S

= and ** significant a1 0.05 and ll.lll pmhablrly levels, respectively according to T-test.
Ly = witrogen level 40 kg Nifeddan
Ly = itrogen level B0 ig N Heddan
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positive values of heterosis were obtaned in all studied characters except
plant height, days to heading, stem borer % and blast reaction that had
negative values were obtained these negative value would be useful from
the rice breeders point of view (Tables 6 and 7). High significant positive
values of heterosis were obtained for grain yield/plant, panicle length and
primary branches in cross I at (L, and L;) and highly significant negative
values were detected for blast reaction at (L, and L;), stem borer % at L» in
the cross 1. Conceming cross II, highly significant positive useful heterosis
was shown for spikelets/panicle and primary branches at both nitrogen
levels, harvest index % and fentility % at the first nitrogen level, grain yield
and panicle length at L. On the other hand, highly significant negative
heterosis was found for blast reaction at the two nitrogen fertilizer levels and
days to heading in L, only. These resulis ar¢ in general agreement with
those obtained by Vivekamandan and Giridharan (1995), Singh and
Choudhary (1996), Hammoud (1996 and 2004).

As for inbreeding depression (Id), highly significant negative values
were obtained for stem borer % and blast reaction in the two crosses at the
two nitrogen levels and days to heading in the second cruss at the second
nitrogen level Tables (6 and 7). Highly significant positive (Id) values were
found for grain yield/plant, panicle length and primary branches at the two
nitrogen levels in the two crosses, fertility % in the cross 1, spikelets/ panicle
in cross I at the two nitrogen fertilizer levels and fertility % in cross I at
the first nitrogen level The present results were found 1o be in agreement
with these obtained by Aly (1979), Reddy and Kumar (1996), El-Hity and
El-Keredy (1992) and Hammoud (2004 and 2003). Contradictions betwesn
heterosis and inbreeding depression were found in fertility % in the first
cross and stem borer % in the second cross at both L; and L.. The
contradiction between heterosis and inbreeding depression may be due to
the presence of linkage between genes in these materials (Van der Veen
1939). Conceming potence ratio (PR) (Tables 6 and 7) overdominance the
higher parent was found for grain yield/plant, panicle length and primary
branches in cross 1 at both L, and L, spikelets/panicle and primary branches
in the cross Il at both nitrogen levels, grain yield/plant and panicle length in
the cross 11 at L, and harvest index % in the same cross at L;.
Overdominance with values lower than the lower parent, was recorded for
plant height in the first cross at both nitrogen levels, plant height and days to
heading at L, in cross II. Partial dominance, towards the better parent, was
found for spikelets/ panicle and panicle length in cross I at L, and L,,
harvest index % at L in the same cross, grain yield/plant and panicle length
in the second cross at L,. Partial dominance, towards the lower parent, was
detected for days to heading at the second niwvgen level. Similar results
were previously reported by Reddy and Nekar (1991), Singh and Choudhary
(1996), Hammoud (2004 and 2005). Absence of dominance was found for
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Table 6. Heterosis, inbreeding depression, potence ratio and the type of gene
action parameters in the cross (HR 5824 x Sakha 101) for agronomic
characters, blast reaction and stem borer % at the two nitrogen
levels (L; and L,)

| N Nl g | Potence (rtnc aclies parameters

Character Jevel Heteresis depessiivn | ratic = T T a | m P ad
L, |[ALP= [11.22%" [486 | 98.08°=|-1930"| -5.07~|-32.08"*]-15.76%*| sa.694%
Plant height (cm) L; [23.63«  |insses lais | 93.65°*] -0.80++] 1.06MS).1432¢2] 4.06e+| 468300
" Ly |12.69°° [0.45 0.52 B1.14%%]-14,15%%] $.31°*] 15.18%%] -0.1ONS| -8.13++
Dayste heading (dayh | % | i06ee 1223« w67 95.65**| 1.08%*] 29.58v+] 16.08%+] 20.920¢| s34
- L 315 2593+ [Li1 4335%°] 9.69%-35.18%4|-54.06°%] 26.71°*| 133.87°*
Graia yiekdiplant (&) | " lig37e+  [is96++  [17s 48,65 -2.10%|-24.69% | -44.24++] 9.024¢| a6
Stems borer % Ly [106504%" [-5.53%%  [0.067 | 15.18%%] -5.00°%|-32.45"[-33.28°*[-17.27| sL49%*
L; 78920 [2580.434+].1.09 12.33**]  6.1404]-47,98%| 30,8972 -90.517| 4a.4nee
reacts Ti [-5227% [-21952% 118 6.71°%| A.44°* |- 1887 |-15.12%%] 2.93%*] 1930%+
Stast reaction i; |-75.000 [a9538% l33 7.24%+) 0.35NS}-23.00+2).17.62¢¢] 1.90%+] 20424+
- Lo [19.96* [R00=  {0.17  [122.40%%] 17.27%] 22.25%¢| 16.42% ] 5137+ -80.78%*
Spikeictsipanicle Ly |isses |ssres  lo27  |132.5800] 24874 1953+ | 8.94NS] 64.06*%| 668102
- L, |-12.05°% [.0,0% 0127 | 40.96°%| -2.30%%( 7.81%%| -7.20%% 2.70%%| 15545+
Harvest index % Ly [-621% {226 .18 3997+ -2.40%*] -4.56**| -5.16**] 0.78NS§| $.60*
. Lo [6.26= [i198%% [1.29 20.61°%| -1.19%%] 15.15+*| B.62°+] 386%%| -12.21
Pasicle leagth (cm) L; l666r  [2327++ |14 19.78*+] .1.22%%] 7.58%«|.13.96%s] 3.58%+] 39.10%
- Le |[10.06+%  [o.14** [1.55 11.23%*| -1.29%%| 1.33* |-1.34NS| D.74°*] 0.83N5
Primary braaches Ly 2.6 [rosre  |ras 11.20°*| -0.20n8] 5312+ -7.52%| 1.66%+] 16,144+
oty % L, |-498%  [297+  [024 8635°%| -6.03%*| 5.47°*] 3.98%| 0.iINS| -0.37NS
L [3asee  fseses oo 82.36%+) 8.43++| 17.99++] 1478+ ]0.79¢+ {16344+

* and ** significant st 0.05 and 0.61 probability kevels, respectively according to T-test,
Ly = uitrogen level 40 kg Nfeddan
Ly = nitrogen level 30 kg Nfeddan

Table 7. Heterosis, inbreeding depression, potence ratio and the type of gene
action parameters in the cross (GZ 5310 x Sakha 101) for agronomic
characters, blast reaction and stem borer % at the two nitrogen
levels (L, and L,)

N . [Inbreeding| Potence Gene action parameters
Character level Heterosis depression| ratie m a d aa ad dd
. L, (2345 [%.000+ [1.72 99.57°%] -3.93%*|-17.13%*] -30.34 |-11.59**| Ta.26**
:"‘“'""“(“") Lo 2126 1200 |ies 9B.74**| 6.48%¢| 13.85| 1.48N5]-0.86NS| 26.75%+
N L, [11.085F [11.08%% [-3.85  |10432%%] -5.03%%] 20.10%| 30.82°¢| -2.62+*] 11.78%%
Daystoheadinglday) | | |,37 |84 156 fm10as*+] 122+ 1.85N5] 6.04v+| 39004} 11660+
T L |-633% (2345 [0.57 4235 -7.32%%| 22.27%+| 16.76%%| 2.28%%]  T3se=
Grainyickdiplant (@) | 7 |3536+« fisioser  [az6 55.47%+| -7.124] .8.42N5-29.76=*| .2.12N5]| 56.24%+
L, [$935 |64 [0.87 3275 .19 13.42%*[ 1R.70%*| -9.20°*| -32.08%*
Stem borer % ij5|-- .76.86** _ 0.97 451+ | 0.73N5]-10.00%+ | .3 62NS] .738%4[ 12344+
- L. [-75.56% |345.00= j2.8( 4.54%] -1.66%| -5.16*%| -0.5INS| -0.0INS| -3.77*
Blast reaction Ly 6149+ L2790 354 4381 .1.89*+| .3.17++| 1.5aN5|-0.39NS| 51500
_ N L, [1681== [1288*= [3.24  |144.10°"] -6.21NS| -7.58NS[-41.98%*| 4.39NS|100.36°+
Spikeletipanicle Ly f16.6302 Jraser [2202  Jias23*+| 8.08%| snder+) 28,200 14.16%4[.19.67n]
" index % L, [0a5 234|101, 41785 | 3.427[ 32399 3736%8| 1.58%% 59.94%*
arvest index L; {-10.58+* [10.63¢« |0.50 42.08** | 0,448 |-10.112%) -3.60%+| 2.56*«| 4.08NS]
- L, [4%0~ |13z fo1s 22.17°%| 2.74%%] 224NS] -2.64%%| -L.18% | 5.76%*
Fanicle length (cm) ol Y e 25.54**| -1.19%*{ -0.19NS] -2.38%+} 0.3aNS| 831+
- Ly [B.55% [1641-* [2.29 1019 ] 1714 6.01%%( 430°] -0.96°*] ~401%*
Primary branches Ly [resrs  Jirgeer |17 10384 0.78%+| 3.26+4| 1.92=4] 2005+¢| 2934e
Ferdlity % L |L681* [as7 213 B4.65°%| 455" 7.51°%| 13.16*%] -1.93%*| -12.22°*
Iy |19.03ee Jarnoes [rs7 87.252+| 2.370%|-55310 |.44.000% 8,60 | 47450
* sad ** siguificant at 0.65 and .01 probability bevels, respectively ding te T-test.
L, = aitrogen level 40 kg Nffeddan
Ly = aitrogs? Yevel 30 kg Nifeddan
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stem borer % in cross [ at L. It is of interest to mention that the signs of
heterosis and potence ratio were found to be different under nitrogen
fertilizer levels (40 & 80 unit/fed.) For mstance, prain yicld/plant in cross II
exhibited highly significant positive heterosis at L, (23.45%*), while at the
first level L,, the estimated heterotic effect was -6.84**. Also, the potence
ratio value for some traits in the sarme cross at- Ly was found to be
overdominance but at L, it exhibited partial dominance. Therefore, it could
be concluded that the average degree of dominance could be increased or
decreased according to the growing environmental conditions. Also, the test
of potential of parents for the expression of heterosis would be necessarily
conducted over an umber of environmental conditions. Genetic diversity
alone would not guarantee the expression of heterosis, but the suitability of
the environmental condition wozld be required. The similar results were
reached by Sarawgi and Shrivastav (1988), Hammoud (1996), Salem
(1997), Hammoud (2004 and 2005).
Nature of gene action

Genetic analysis of generation means, for estimation of additive (a),
dominance (d) and the three epistatic effects additive x additive (aa).
additive x dominance (ad) and dominance x dominance {dd) variances, were
performed according to relationship explained by Gamble (1962). The
estimated values of the various types of gene effects are presented in Tables
(6 and 7). The estimated mean effect (m) parameter, which reflects the
contribution due to the over-all mean plus the locus effects and interaction
of the fixed loci, were found to be highly significant for all traits in the two
crosses at L; and L, fertilizer levels. The additive gene effects (a) were
found to be highly significant for all traits in the two crosses at both
nitrogen levels. except for blast reaction and primary branches in the cross [
at L,, stem borer % and harvest index % in cross 1I at L» and spikelets/
panicle in the same cross at L. It could be concluded that the traits which
exhibited highlv significant estimates of the additive gene effect (a) would
give the potential for obtaining further improvement. Dominance gene
effects (d) were detected to be highly significant for most of studied
characters except for plant height in the cross I at L, panicle length in the
cross 11 at both nitrogen levels, days 1o beading and grain yield/plant at L in
cross Il and spikelets/panicle in the same cross at L,. Significant (aa)
cpiststic types were exhibited for all studied traits except for
spikclets/panicle in the cross I at L; and primary branches at L, in the same
cross, blast reaction in the cross 11 at both levels, plant height and stem borer
% at L in the same cross. The estimated values of (ad) types of epistasis
were found to be significant for most of the studied traits except days to
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heading and fertility % in the cross I at L, and harvest index % in the same
cross at L, blast reaction in the cross II at both levels, plant height, grain
yield/plant and panicle length at L, and spikelets/ panicie at L, at the same
cross. Dominance x dominance (dd) type of gene action was found to be
significant for all traits, except for primary branches and fertility % at L, in
the cross I, spikelets/ panicle and harvest index % in cross II at Lz. The
similar results were previously reported by Tripatht er a/ (1999), Hammoud
(2004 and 2005). It is of interest to mention that the estimation of the
different types of gene action parameters, i.c. a, d, aa, ad and dd were found
to be only significant at a certain level of nitrogen fertilizer, but not
significant at the other nitrogen level for the same characters in the same
cross (Tables 6 and 7). These observations would indicate that the test of the
different gene action parameters should be conducted over a number of
environmental conditions. due to of the fluctuation in estimation of the
different gene action parameters from one nitrogen fertilizer level to
another,
Heritability and genetlc advance

Heritability in both broad (h’b) and narrow sense (h’n) and genetic
advance under selection {Ag) were com gared and the obtained results are
presented in Tables (8 and 9). High (h“b) estimates were detected for all
traits studied in the two crosses at both nitrogen levels. High estimates of
(hW’n) were found for days to heading at L, and L, in the two crosses,
primary branches in cross I at both nitrogen levels and panicle length and
fertility % at both nitrogen levels in cross I, grain yield/plant, harvest index
% and panicle length in cross I at L;, spikelets/ panicle, harvest index % and
primary branches in the cross II at L;, blast reaction in both crosses at L,.
Similar results were previously reported by Tripathi es al (1999), Abd El-
Aty et al (2002) and Hammoud (2004 and 2005). The differences in
magnitudes of both broad and narrow sense heritability estimates were
found in most of the traits studied under investigation and this would
ascertain the presence of both additive and non-additive genetic variances in
the inheritance of most of traits at the two nitrogen fertilizer levels as
previously obtained from gene action parameters studied. Similar
conclusion was previously reached by Aly er of {1979), Lokaprakash et al
(1991), Reddy and Choudhary (1991), Marwat er al (1994), Sawant and
Patil (1995), Singh er al (1998), Tripathi et al (1999) and Hammoud (2004
and 2005).

Genetic advance under selection given in Tables (8 and 9) showed
possible gain from selection as percent increase in the F; over the F; mean
when the most desirable 5% F; plants are selected. Genetic advance under
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Table 8. Heritability estimates, genetic advance (Ag) and genetic advance
expressed as a percentage of the F; meam (Ag %) in the cross
(HRS5824 x Sakha 101) swedied for agromomic characters, blast

reaction and stem borer %.
Heritzbeilty Genetic advance
Character Broad Sease | Narrow sense A Ar%
Ly i, Ly Ly L | L Ly L
Flmat height (cm) 68.15]) 73.9 )] 49.76]1 47.03| 5.17| 207]| 527} 2.21
Days to heading (day) 8927| 78.04 | 57815 59.27| 347} 3557 426! ATl
Grain yickifptant (g) 9238 | 76.69] 59.74 | 4266} B63| 453]| 19.03] 9.92
Stesm borer % 8955 7880 | 4283 § 3543 | 678] 3.61) 44.66} 29.28
Biast reaction 8696|9491 ]33.07] 7284] 1.54] 399 2295] 51.55
Spikelets/panicle 64.78 1 99.33| 5593 4689 | 2603 11.06] 21.27! 834
Hasvest imdex (%) 8435 75161 63.27[ 34.19| 6.74| 2467{ 16.46] &T70
Parc'e beagth (com.) 8381} 5634 65881 25,77 4151 139} 20141 703
Frinscy branches 8687 8347|5141 7895| 09| 3.09¢{ 1861 2759
Fextility % 78.29 1 85.47| 44.19| 5299 060]| 1.18| 0.69] 0.84

* agel ** signilicant ot .05 aad 0.61 prebability levels, respectively.
Ly = nisrmgen Jevel 48 bg Nicddan
L = pitragru level 38 g Neddan

Table 9. Heritability estimates, geactic advance (Ag) and genetic advance
expressed as a percentage of the F, mean (Ag %) in the cross (GZ
5310 x Sakha 101) studied for agronomic characters, blast reaction

and stem borer %.
Heritabeilty Genetic advance
Charseter Broad Sense | Narrow semse Ag A
L, L; L | i, L [ L L,
Plant beight (cm) EXT B Y .14
Days 10 heading (day) M. 96.92 sL7L
Graim vicld/plant (g) 80. k) 23 78
Stem borer % (<X 68. 3 ¥ 1
Biasi reaction 8. 3
Spikeicts/panicic 79.2
Harvest mdex (%) 1) 8&Sly S5t kA
Pamxie keugth (cm.) 8961 661 69, 19
Primaary branches [ 3 262
Fertility % 7. 7. 21 7. 4.
* il *+ yigmificant st 885 and 8.01 probability levels, respectively.
Ly = nitregen Sevel 88 g NiSeddan
L, = siteragen level 90 g NSeddian

sclection was found to be high in magnitude for stem boror % and blast
reaction in the two crosses at both nitrogen levels, spikelets/ panicle in cross
I at both nitrogen levels, panicle length in the two crosses at L, primary
branches in cross | at L» and primary branches in cross I at L. Relatively,
moderate genetic gain was observed for harvest index % and primary
branches in the cross | at L, and panicle length in cross II at L,. Low genetic
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gains were detected for the rest of studied characters under different
fertilizer levels in the two crosses. Johanson et af (1955) reported that
hertability estimates along with genetic gain upon selection were more
valuable than the former alone, in predicting the effect of selection. On the
cther hand, Dixit et af (1970} pointed out that high heritability is not always
associated with high genetic gain, but in order to make effective selection,
high hertability should be associated with high genetic gain. In this
investigation, high genetic gain was found to be associated with high narrow
sense heritability estimates for primary branches in the cross I at L; and L,
fertilizer levels, spikelets/ panicle in cross II at L; and L, fertilizer levels,
primary branches in cross I at L, and blast reaction in cross H at L.
Consequently, seiection for these traits should be effective and satisfactory
for successful breeding purpose. Moderate estimates of both narrow sense
heritability and genetic advance were observed for grmin yield/plant,
spikelets/ panicle, harvest index and panicle length in cross I at L, harvest
index % in cross II at L,. Therefore, selection for these traits in this
population will be effective, but probably of less success than in the former
characters. Low genetic gain was associated with iow and high narrow sense
heritability values for the rest of the characters studied. Hence, selection of
these traits would be of less effect. Similar results were previously obtained
by Veillet er af (1995), Abdallah er o/ (2002) and Hammoud (2004 and
Hammoud 2005).

Phenotypic correlation coefficient

The phenotypic correlation coefficients betwzen eight agronomic
traits, blast reaction and stem borer % at the two nitrogen levels for two
crosses (HR53824-B-3-2-3 x Sakha 101) and (GZ5310-20-3-3 x Sakha 101)
in F> populations are presented in Tables (10 and 11). Grain yield/plant was
significantly and positively correlated with fertility %, panicle length, no. of
primary branches, harvest index % and no. of spikelets/ panicle in cross I at
both nitrogen levels, panicle length, no. of primary branches and no. of
spikelets/ panicle in cross Il at both nitrogen levels. In the mean time, stem
borer % was significantly negatively correlated with grain yield/plant in
both crosses for both nitrogen levels, but blast reaction was variable under
the two crosses at both nitrogen levels. This shows that the test of potential
yield for blast reaction should be conducted over a wide range of
environmental conditions. This also means that genetic diversity alone
would not guarantee the expression of yield potentiality for this trait. These
results confirmed those obtained by Aly and Shaalan (1984) and Samonte ez
al (1998),
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Table 10. Estimates of phemotypic corrciation coefficients among ten
agvomomtic traits, blust reaction and stem borer-in the F,

population for cross 1 x Sakka 101) at the two N levels.
character ™ n!t w (e [ |ssx]wm]rm|rm| m/| sr
Flant height | L, tm t
o L: e i e gog* Hl‘l Ll -
Dys o beading | L, 1 AT 1~ ™ 4 I
(DY) e L T~ 706" - .
—— L rYTE 8 T3S 1=
(GD_ l-¢ TIgE 15
Porsllity L 0.691* TR~ QIS eI -
L o T i . -
Seem bever | Ly En_ TSy LO.946+
| _ B % Le 1 To6+] hd
Blast veaction | L, 034
=il I e |
Pamicie emgth | Ly -« 611" TogEa
| L) L, il
Prisary L. Ew
branches ('S) | L: oA 1*
Harvest index | L, T
()% 754
' Spilaclcty’panicie] 1.,
sr L

=, ** Sipnificant »t .85 and 0.91 kevels, respectively.
Ly = nitvegen kevel 40 by Nficddan
L;= sitruges icvel 38 g NiSeddan

Table 11. Estimates of phenotypic corveistiva cocflicients among ten agronomic traits,
blast reaction and stem berer-in the F; pepulstion for cress 1 (GZ5310 x

Sakka 101) at the twe N levels.
character :d ra| B0 | oy | M |sax| =m | . | 2 | m1 | sp
Pomt beight | L, a2 [eanz [esse hues laTrelaizs 177 413
_ () Ly m-ﬁm 18,73 15 901** 0417 |
Duys to heading | L, e Y T YT e ) 460 YT~
o) Ls Le.c10 L‘ o328 a3 193 271
Garnim yiekd/pk L4 sz m}: k2] F 635
GY) Ly La.123 7 PIso P64
Ferslliey i, 9% 19 13 [0.242
_(E)% Le IQLGJ 16 L0.416
Stcom burer L, ! |37 = lo.777
S % L e o792 10.705
Biont reaction | Lo pas forse L0.439
_{(Em) Ly e 18173 1 H0.655
Pamicle lemgth | L, 763
L) La 15 629
’ Le 700
L) Ly 17 755
Harvestimdex | L, P.-m
) % Ly 0043
o wrrrr—ry
= +& apullicwat ot 0.85 nod £.93 feveis, respectively. -
Ly = nitswgen levcl 49 g Noddan
Le=nitrugen lcvel 30 by N foddsa
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Furthermore, plant height was significantly and positively correlated
with each of grain yicld/plant, fertility %, panicle length and no. of primary
branches in cross I under both nitrogen levels. Moreover, stem borer % in
cross I at L, and L, was negatively correlated with plant height but highly
significant negative correlation was obtained for blast reaction with plant
height at both nitrogen levels in cross II. On the other hand, significant and
positive correlations were detected between days to heading and fertility %,
panicle length, harvest index % and no. of spikelets/ panicle in cross [ at L,
and L, but, the reaction differed under different nitrogen levels in cross 1! at
both nitrogen levels, which may be due to different growing condition.
Fertility % showed negative and significant correlations with stem borer in
cross I at both L, and L; and insignificant negative correlation in cross II
under L, and L,. Similar results were obtained by Rao et af (1973).

Finaily, stem borer was found to correlate significantly and negatively
with panicle length, no. of primary branches, harvest index and no. of
spikelets/panicle in cross II at L, and L;. In the mean time, stem borer
correlated with significant negative values with panicle length, harvest index
% and no. of spikelets/panicle in cross II at L; and L,, no. of primary
branches at L,. The current results are in agreement with those of Aly er a/
{1984), Yolanda and Das (1995) and Sawant and Jadhar (1996).
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