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IV- RESULTS AND DISCUSSION

1-Analysis of variance and mean performance:-

The analysis of variance for all studied traits at each
nitrogen level as well as combined data is presented in (Table 5).
Results indicated that mean squares due to nitrogen level were
significant for maturity date, flag leaf area, spike length, and
grain weight/spike indicating overall differences between the two
nitrogen levels. On the other hand, non significant mean squares
due to nitrogen levels were detected for heading date, plant
height, no. of spikes/plant, no. of spikelets/spike, no. of
grains/spike, 100- grain weight, grain weight /plant and total
yield /plant. Such result indicates that the latter traits responded
similarly to both nitrogen levels.

Significant genotypes mean squares were observed for all
studied traits in each nitrogen level and the combined data
indicating a wide diversity among the investigated wheat
materials. Meanwhile, non significant genotypes X nitrogen level
interaction mean squares were obtained for all studied traits. Such
results clarified that the studied wheat genotypes behaved
similarly under both nitrogen levels.

Results also showed mean squares for to parents were
significant for all studied traits in both nitrogen levels and the
combined data except total yield in the second nitrogen level and
the combined analysis and no. of spikes/plant in the second
nitrogen level . Also, hybrids mean squares were significant for
all cases except no. of spikes/plant, no. of grains /spike , grain
weight /spike and 100- grain weight in the second nitrogen level;
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grains weight /plant in both nitrogen levels and the combined
data, and total yield in the first nitrogen level. Such results
indicate the presence of wide genetic variability among the tested
parents and hybrids of wheat. However, insignificant mean
squares due to parents X nitrogen levels and Ficrosses X nitrogen
levels interactions were detected for all studied traits except F; X
nitrogen levels for no. of grains /spike and grain weight /spike.
This means that the tested wheat parents and crosses responded
similarly to both nitrogen levels.

The mean performances of the tested parents and hybrids
for all traits in each nitrogen level as well as the combined data
over both nitrogen levels are presented in (Table 6).

Concerning parents mean performance , results indicated
that parent Py ( Sids 4 )recorded the best values for heading date
» maturity date , plant height , spike length , no. of grains /spike ,
grain weight /spike , and 100- grain weight in each nitrogen level
and the combined data . The respective mean values were 74.50
days, 117. 00 days, 93. 31cm, 17.85cm, 116.25, 5.87gm and
5.21gm in the combined analysis of both nitrogen levels,

Parent P, (Sakha 69) had the highest mean values for no.
of spikes/plant in both nitrogen levels and the combined data, the
mean values were (22.75), (26.00), and (24.38) respectively.

Parent P4 ( Gemmiza 7) expressed the highest significant
mean values for flag leaf area and total yield /plant being
69.82cm’ and 151. 13gm , respectively , in the combined data and
showed to be among the highest mean value (41.44 gm) for grain
weight/plant in the second nitrogen level .

The highest significant mean values for no. of spikelets /
spike were detected for the parent Ps (Gemmiza 9) which
recorded 27.00, 26.5 and 26.75 in the first, second nitrogen level

—— e

esults and Discussion 50



Ajaanpoadsal ‘e1ep pauIquiod pue S[2A3] uaSoniu puodas IS quio) pue ZN “IN
- AoAnoadsai “A[1qeqoid JO S[9A3] %1 PUE %G I8 JUBIIUSIS 4« PUE

I ——— —

S9C ol LEY 91§ e sT9 9l't 06T 9T¢ S8'1 v8'T £v'T %s A8
sL10l 00Tot siot LV'SS 09758 peE'ss 0ssvl SL'SPL sTepl 0S'v6 STY6 SL'Y6 9dX¢&d
£9°€01 szTol 00°¢01 8099 ST ¥9'65 sTrvl 00°¢rt 0SEvl 8868 0068 SL06 9dXrd
sTeol ST901 STHO1 6979 €519 L8P9 0s'erl sTrl sLerl 0056 0056 00°S6 SdXbd
sTT6 SL'T6 sL'l6 8414 ro'sy 811§ SLIvl 00°erl osorl STL8 0<'L8 00'L8 9dXtd
8Er6 05°€6 ST's6 Ly'LS LS6S LESS ogerl sTrvl SLTYI SL'E6 006 05'26 SdXed
0s'L6 0086 00°L6 £0'65 609 LS £9°1vl STrvl 00'6€1 ST68 0§°06 0088 pdXEd
£9°001 SL001 S0l 98y vL 8 1587 009%1 sLLyl SsTrrl £9°06 sT16 0006 odXd
0§€01 00°€01 0001 r8'ES 6¥ 95 87’6V 00¥PL SLpvl sTevl 00'%6 SL'E6 STr6 SdXtd
cTeont 00'%01 0$°TO01 6195 9895 zeee 88TH1 SLEP] 00Tkl 8868 0006 SL'68 PdXTd
£rLe ST9% 00'86 696% SL8sY ros ererl SLivl STyl 88°68 SL'68 0006 £dXtd
0086 ST'86 SL'86 15765 7909 188 0SLEL 05'8€1 059¢1 88'18 SLT8 0018 9dX1d
$T001 cLiot SL'86 SE'98 0£'68 Ir'es £€9°1¥1 00°Trl STivl 00'88 0588 0S°L8 SdX1d
£97701 0§Tol SLT01 S6'09 £0°89 98'9¢ 8€'8¢El 05'6€El STLEL 0S'¥8 00°¢8 00'¥8 rdX1d
£9°66 0056 ST96 BEPS 18785 S6'6F £9°CE]l £T9tel 00°5€1 £9°08 ST'6L 0078 €dX1d
€166 00001 sT86 LEOS 0015 yL 6y sTLel STOEL <T8el SLO8 SL08 SL08 dX1d
88F6 00'%6 SL'S6 LOIS gcos 09°'1¢ SEEPL 0s's¥l STIvl 8€'88 ST88 05’88 od
€1'901 00501 sT’Lol 91°9v STy 80'tY 88yl 00°¢¥l SL¥YL £9'86 SL'86 0586 Sd
0§°L01 00901 00601 869 6£'69 9z'oL €1kl 00THI STTRL 8C'16 0s’1l6 sTl6 bd
8898 00'L8 SL98 86'EY pETY 19'sy £9°0¥1 sLIvl 05°6€1 00'L8 ST98 SLL8 £d
0066 ST86 SL'66 yo'cy 9T’y €9y SLIvl sTerl <Torl 0s°L8 0S°L8 0S'L8 o

[§ ] £1'€6 0S'E6 £9'L9 0899 6v 89 00°L1lL 00°L1l 00LLL 0SvL SLSL STEL Id
‘quon N IN quiod N IN ‘quop N IN ‘quio) TN IN

(wd) W2y juey {w?) vare jes| ae(d a1ep Aumepy 2Jep JUIpEsH sadfjousny
............ —— = e ———— e et

s1aoreyp [eardojoydiow 10 s3ss010 [ 21

"[9A3] UONEZI[ILI3] UaS0LIU OM] I3pun

pue sa1jaLIeA 12ayMm [ejuared XIs Jo soueuniojiad uesy (9) 2[qEL

-

ISCUSSIOR

Results and D

51



Al2An0adsal ‘elep pauiquios pue S[2A3] uaSonIu puodas asd1q o
" A[aAnvadsai ‘Ajiqeqoud jo s[aas)

quio) pue ZN ‘[N
%I PUB %¢ Je Juedyusig ,, pue,

¥09 9’8 98 660 8l Pl 650 SL0 60 9¢°T 69°€ £9'E %S A'ST
00°SL 00°CTL 00'8L 0§°ST 08T 0S°sT SLEL 08¢l 0Lel €181 £T8I 0081 9dXsd
SLLL 05'LL 00'8L STST 0§'ST 00°ST vl S6rl 86 ¢l 8£9[ €T 8l (115 41 9dXtd
STLL LYATA SL'LL 0092 0§°sT 059 98¢l 8ivl SSEl £9°F1 0051 STyl SdXtd
£9'89 0s'p9 SLTL 00°€T 0§°Te 0S°€T 60°El SIEl £0€l €181 sT6l1 00'Ll 9dXtd
08°TL SL'69 STSL sTHT 00'¥C 08T 80°¢l 88°CI 8T°¢l SL'LI 0591 0061 SdXed
8859 SL'99 00°59 00'+T 00+t 00vT 6E°¢El SEEL SHEl 0051 SL¥l TSI PdX€d
£9°1L 00EL SToL 0s'vZ 00§ 00T 08Tl £0°el 8STI sL0T SL0z SLOT 9dXtd
§L99 SL'69 SLE9 0§'vT 0s'vT 0S'+T 187T1 06CIL LTI €981 0861 SLLI SdXTd
0099 SLOL STI9 00T 00°§Z 00°ST LOEL 00°€l ET°El sTLL 0591 00°81 bdXTd
0569 STY9 SLFL 0S°€T 0S'€T 0S'eT £8°TI £ETI ELTI €181 0s'L1 SL'81 £dXzd
§TSL 0§°0L ST8L £0°€T 00'€T 00°€T eLvl 8Lvl 89°p1 0s°El 0s°€l 0SEl dX1d
£9°L9 0soL SLY9 SL'ET 0s'vT 00°€T [Zrl STl LIl £9°€l STEl 00'vl SdX1d
sTOL SL'L9 SLTL 00'pT 0§°€T 0svT Irst €Sl orsl 8801 0sol STI1 PdX1d
£9'v9 §299 00'€9 08°TT 00TT 00°€T 0Pl oLvl 06°¢l STEl sTT £Trl £dX1d
88'1L 00tL SL'69 £5°TC §TT 08°TT 06°€l Si'vl §9°¢l 00'Ll sTLl SL91 WdX1d
88°9L STSL 0S'8L SLET 0S° €T 00'vT SEEl 8rcl el sT61 STOT T8I 9d
708 SL'8L SL'I8 SL'9T $9Z 00°LT 66T1 £IEl S8°T1 SL91 STLL €T9l sd
8E'LL SThL 0508 0§°9C 0s'9C 0§°9Z 6L ¥l 8Lvl 08¢l SLSI 00°LIL 0s'vl td
§TLY SLP9 00°€L 00ZT 0s'1T 08T 1 | e Tl i rd | 0581 0s'Ll 056l €d
£9°C9 SLT9 0sZ9 SUET 00'¥T 05'€T 0Tzl €8Tl S8IL SEVT 0092 SL'TT d
§TOlI SLELL SL8II SLIT 0s8'1T 00¢CT S8LI LO8I £9°L1 STy 00t [ Id
‘quioy N IN quio) N IN ‘quioy N IN quod N IN sadAjouan
oy1ds/ suteid Jo oN ayids/siaads jo oy (W) yFuea) ayidg weid/sayids jo oN

0D X(9) 3qe .

IScussion

Results and D

52



A[aan0adsal ‘e1ep PaUuIqIOd pue S[3AJ] uadoniu puod

Ajaanpadsar ‘Aijiqeqoid Jo s[aA3] %l

2 1811 Q0D pue TN ‘IN

PUE 9/4G 18 JUBILIUTIS 44 PUB,

TL0T 85TE 87°9C L98 €Tl [Tl S50 6L°0 8L0 050 £L0 Lo %S ST
CTR g vO 'SPl LT evl Loy 00°0F €Ty 6¢€ w0 £8°¢ 8€°€ 31 ¢E LSE 9dXsd
6L1S1 €591 S0°6€1 669 £5°€S Syoy 86'C oy $6'€ 65°€ £c¢ o€ 9dXpd
LTLrl €151 00°cpl ro'oY 89°0F or'6¢ vy 8€ ias 16'¢ 08¢ W0 SdXtd
10,21 £6'6£1 orvil 1€°6€ 06'8€ L88E SLE N S6'€ 06'C $9T PIE 9dx€d
sIsel orogl 68'stl £0'EY 1278¢ 98'Lb 434 vy Lry 5'E LE€ €Le sdXed
19°0€1 €57l oL'sel €79 88 To're sy voy e or'e 89°¢ e pdXed
orTSl 1yl 18091 T 9g b 68°0F 08'€ 08¢ 18°€ vl'e 6T°€ 86T 9dXTd
rOsYl LYPSI iyl 99°9¢ 90°6€ 9TvE L6'E 66'€ 96'€ 90°€ 96T sle cdXad
pTLEL pLOEL yLED S0'9€ 00'Zr 60'0€ 69'€ Loy e s0°E 0s€ 09T rdXzd
69°€T1 PEET POPEL SL'SE 78°€e 89°LE €8¢ 18°¢ 98°¢ 00°€ 6LT 1z€ £dXad
9T €Tl 161l Lzl stor 79's¢ 89'vh 8EY o'y 99't 8¢ €€ €8'c 9dX1d
TeLTl 80°LT1 ssLel seEe [543 [3:343 ey 6€Y €Ty 6£°€ 9¢ sre SdX1d
zeoll sS'Ill 60°1T1 +9°9€ L6t LSED S6 W LY'S 86'€ 1s°¢ SrY vdXI1d
sL8ll 9es11 £1°zel EL'SE z1'se pEEE or'y 9t FARY 86T 8l'¢ 8LT £dX1d
869¢1 60°EP1 L80E1 v0'6€ 679¢ sLlv v6'E SL'E 60t €€ €€ STE zdX1d
LyEzl orocl ¥SOLL S0'9¢ 8LOV 1gle vre €€ ve'E 6T €LT e 9d
T6epl ozTyl s9°stl LE'SY 91'6€ 8S'LY 89°€ 3304 0y IS¢ §TE SLE 5d
ErIgl SO'IST ist oLy vy v Lyiv (74 4 6Tl (1120 4 8LE 19°¢ S6°¢ d |
610€1 0L'901 L9°€S1 00'1€ 08'€T 0T8¢ S0'€ 66T e 65T yeeT s8¢ €d
9rorl 90'SE1 s8'stl LY'LE pSre 1vor e v8'T SPE 6T 67T 89T Td
[A344! yTETl 1357l L8'TT £C1C 1S7T 1Ts ws 1S L8 89°C L09 1d

I quod N IN “quio) N IN “quio) N IN ‘quo) N IN sadAiouan

() wefd / plaiA 2101 (uid) 1uejd; 1YSiam urel) {urd) W@dtem ureid -0 (w3 oxids/ WEiem uielo

woD :(9) 3qeL

ISCUssion

Results and Di

53



and the combined data, respectively and for grains weight/plant
(43.37 gm) in the combined data (Table.6).

Regarding crosses mean performance |, it is clear that the
cross PyX P3(Sids 4 X Sakha 93) was the earliest among the
studied crosses since it expressed the lowest mean values for
both heading and maturity dates being 80.63 and 135.63
(days) , respectively , in the combined data .

For flag leaf area, number of grains / spike and grain
weight /plant, the cross P, X P¢ (Gemmiza 7 X Giza 168)
recorded the highest mean values being 66. 08cm®, 77.75 and
46.99gm, respectively in the combined data. Moreover, this
particular cross (P4 X Pg) ranked the second best for total yield /
plant (151. 79gm).

Concerning plant height, the cross P4 X Ps (Gemmiza 7 X
Gemmiza 9) had the highest mean values (105.25¢cm) followed by
the cross Py X Py (Gemmiza 7 X Giza 168) 103.63 cm then the
cross P, XPs (Sakha 69 X Gemmiza 9) 103.50cm. However, the
cross P; X Py (Sakha 93 X Giza 168) 92.25cm was the shortest
among the studied crosses for this trait in the combined analysis.
The choice between taller plants and shorter plants depends
mainly upon the objective.

The single cross P, X P¢(Sakha 69 X Giza 168) was the
best among the studied crosses for no. of spikes / plant since it
recorded the highest value ( 20.75 ) in both nitrogen levels as
well as combined data . Also this cross had the highest mean
value for total yield / plant in the first nitrogen level (160.81 gm.)
and the combined data (152.46 gm.).

For spike length , the cross P; X P4(Sids 4 X Gimmeza 7)
exhibited the highest significant mean values which recorded
15.40, 15.43 and 15.41 cm in the first » second nitrogen level and
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combined data , respectively . Meanwhile, the cross P, X P (Sids
4XGizal68) ranked the second best for spike length since it
recorded 14.73 c¢m in the combined data.

As for number of spikelets / spike, the highest mean
values were recorded for the cross P4 X Ps (Gemmiza 7 X
Gemmiza 9) in the first nitrogen level 26.50, second nitrogen
level 25.50 and the combined data (26.00). On the other hand, the
cross P, X P; (Sids 4 X Sakha 93) had the lowest value 22.50 for
this trait followed by the cross P XP; (Sids 4 X Sakha 69) 22.53
in the combined data.

The cross P; X P4(Sids 4 X Gemmiza 7) exhibited highest
mean values for both grain weight / spike ( 3.98gm ) and 100-
grain weight (4.95gm ) followed by the cross P4 X Ps(Gemmiza 7
X Gemmiza 9) 3.91gm and 4.41gm, respectively in the combined
data of both nitrogen levels (Table-6 ).

For total yield / plant, most studied crosses expressed
desirable mean performance in both nitrogen levels as well as
combined data. Moreover, the highest mean values were recorded
for the cross P, X Pg (Sakha 69 X Giza 168) 152.46gm
followed by the cross Py X P, (Gemmiza7 X Giza 168)
151.79gm then the cross P» X Ps (Sakha 69 X Gemmiza 9)
148.04gm and the cross P, X Ps (Gemmiza 7 X Gemmiza 9)
147.27gm in the combined analysis . On the other hand , the
cross P} X Py(Sids 4 X Gemmiza 7) had the lowest mean value
(116.32gm)for total yield / plant followed by the cross Py X Py
(Sids 4 X Sakha 93) 118.75gm . From such results it is clear that
the single crosses which were superior in total yield / plant had
also higher significant mean values for one or more of yield
components .Therefore; these crosses are important and
prospective in wheat breeding programs.

ﬁ
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2- Heterosis:

Results in (Table 5) indicated that mean squares for parent vs.
crosses as an indication to average heterosis overall crosses were
of appreciable magnitude for most studied traits, These results are
true in each nitrogen level and the combined of both levels.
Significant interaction between parents vs. crosses and nitrogen
levels were detected only for flag leaf area and grains weight /
spike indicating that the heterosis expression differed from one
nitrogen level to another. For the other studied traits, no
significant interaction between parents vs. Crosses and nitrogen
levels was detected. These results indicated that heterosis was not
affected by nitrogen levels.

Heterosis expressed as the percentage deviations of F, mean
performance from its mid - parent and better parent values for all
studied traits at both nitrogen levels and the combined data are
presented in (Table 7).

Results indicated that none of the studied crosses expressed
negative and significant heterosis relative to mid — parent and
better parent for heading and maturity dates. These results are
true in both nitrogen levels as well as the combined analysis.
However, significant and positive heterotic effects were detected
in some crosses for both traits. In this connection, El- Rassas and
Mitkees (1985), Hamada et al (1997) and Ghanem (2001)
reported that no cross was significantly earlier than respective
earlier parent among studied wheat crosses.

For flag leaf area, five, eight and six crosses expressed
significant and positive heterotic effect relative to mid — parent in
the first, second nitrogen level and the combined data,
respectively Four crosses manifested significant and positive
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heterotic effects relative to better parent in the three respective
cases. However, the single cross P; X Ps (Sakha 93 X Gemmiza
9) expressed the most desirable heterotic effects for flag leaf area
relative to mid — parent ( 27.50% ) and better parent (22.43%) in
the combined data of both nitrogen levels . Positive heterotic
effects for flag leaf area were also found by EL- Shamarka
(1980), Mekhamer (1995) and Safan (2001) .

Concerning plant height, significant and positive mid- parent
heterotic effects were detected by two crosses, namely P; X P;
(6.80%) and P2 X P;5 (5.09%) in the first nitrogen level. Also,
seven out of fifteen crosses exhibited significant and positive
heterotic effects relative to mid- parent in the second nitrogen
level. Six crosses, i.e., P1 X P3(6.14%), P, X P4 (4.15%), P, X P;
(4.51%), and P,X P4 (3.81%) manifested desirable heterosis
relative to mid- parent in the combined analysis of both nitrogen
levels. On the other hand , one cross namely P;XPg (4.52%),
(3.31%) expressed significant and positive heterotic effects
relative to better parent in the second nitrogen level and the
combined data respectively (Table 7) . Several investigators
reported positive and significant heterotic effects for plant height.
Among those are EL- Rassas and Mitkees (1985), Abd EL-
Rahman (1991), Moshref (1996), Ghanem (2001) and Safan
(2001).

Regarding number of spikes / plant, seven, four and five
single crosses expressed significant and positive heterotic effects
relative to mid- parent in the first and second nitrogen levels and
the combined data respectively. However, the most desirable
heterotic effects relative to mid— parent were detected for the
cross P1 X Ps being 34.94, 24.71 and 29.83% in the respective
studied cases. Most of studied crosses expressed significant and
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negative better parent heterosis in both nitrogen levels and the
combined data.

For spike length, six, five and seven crosses exhibited
significantly positive mid — parent heterosis in the first, second
nitrogen levels and the combined analysis. Also, three, two and
two crosses expressed significant and positive better parent
heterosis in the same order. However, the most desirable mid —
parent and better parent heterosis was detected for the cross Ps X
Ps (4.41%) and (3.00%) respectively in the combined data.
Similar results were recorded by Mitkess (1981), Mossad et al.
(1990), EL-Shami er al (1996), Hassan (1998), Ghanem (2001)
and Safan (2001)

For number of spikelets / spike, two crosses combinations
namely P;XP; and P2 X P; exhibited significant and positive mid
— parent heterosis in the first nitrogen level. Also , seven crosses
had desirable heterosis ranging from 2.00 % for the crosses P, X
Ps and Ps X P4 to 5.26 % for the cross P, X P¢ in the second
nitrogen level . In the combined data the best mid — parent
heterosis effects were detected in four crosses namely P, X Py
(2.85 %), Py X Pg (1.11 %), P, X P3(2.74%) and P, X P (3.16%).
Significant and positive better parent heterosis effects for number
of spikelets / spike were obtained in one, two, and two crosses in
the first, second nitrogen levels and the combined data,
respectively. However, the best better parent heterosis was
recorded for the cross P, X P in the second nitrogen level
(4.17%) and P, X P; in the combined data (2.28%).

Regarding number of grains / spike , significant and positive
heterotic effects relative to mid — parent heterosis were detected
only for the cross P, X P3 (10.33 %) in the first nitrogen level, P,
X P; (16.15 %) in the second nitrogen level and P, X Pj. (5.56%)
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in the combined data (Table 7). However, no desirable better
parent heterosis effects were detected for number of grains / spike
in both nitrogen levels and combined data where most crosses
expressed significant and negative heterosis values.

For grains weight / spike, seven, ten and nine crosses
expressed significant and positive mid — parent heterosis effects
in the first, second nitrogen level as well as combined data,
respectively. However, the best heterosis value for this trait was
detected for the crosses P, X P3 (16.09 % ), P, X P4 (31.08 %)
and P, X P;(18.11 % )in the respective cases . Also, two, five
and four crosses recorded desirable better parent heterosis in the
first, second nitrogen levels and the combined data, respectively.
Furthermore, single cross P2 XP; gave the highest significant
better parent heterosis for this trait in the first nitrogen level
(12.63%), and in the combined data (15.83%). Similar results
were reported by Hendawy (1990) , Hassan (1998) and Ghanem
(2001) .

Concerning 100 — grains weight , most studied crosses
exhibited significant and positive heterotic effects either relative
to mid —parent or better parent in each nitrogen level and
combined data ( Table 7 ) . However, the most desirable heterotic
effects were obtained for the cross P; X P5 (29.66 %) relative to
mid — parent and the cross P, X P; (19.65%) relative to better
parent in the combined analysis. In this connection EL- Sayed
(1997), Hamada et al. (1997), and Ghanem (2001) found positive
and significant useful heterosis in 100 —grain weight.

For grains weight / plant, seven crosses expressed significant
and positive mid — parent heterosis effects ranging from 11.16%
(P4XPg) to 60.09 % (P; X Pg) in the first nitrogen level. Ten
crosses exhibited desirable mid — parent heterosis ranging from

m
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12.10% (P,X Ps) to 69.31% (P, X P;) in the second nitrogen
level. Also, eight crosses manifested desirable mid — parent
heterosis with the highest value of 36.29% recorded by the cross
P1 X Ps in the combined data. Furthermore, significant and
positive better parent heterosis effects for grain yield/plant were
detected for the crosses P; X Py (42.70%) in the first nitrogen
level; Py X P; (60.17 %) and P, X P (29.17%) in the second
nitrogen level; and Py X P3 (15.26 %) in the combined data. From
such results it could be concluded that single crosses P; X P; and
P X P exhibited a great potential for commercial hybrid wheat
production. Similar results were found by Khan er al. (1995),
Deshpende and Nayeem (1999), Ghanem (2001) and Safan
(2001).

Concerning total yield / plant, none of the studied crosses
exhibited significant heterotic effects either to mid — parent or
better parent in each nitrogen level as well as the combined data
(Table 7).

3- Combining ability analysis:

Analysis of variance for combining ability as outlined by
Griffing’s (1956) method 2 model 1 in each nitrogen level and
combined data for all studied traits is presented in (Table 8).
Results indicated that mean squares associated with general
(G.C.A) and specific (S.C.A) combining ability were significant
for all studied traits except G.C.A for grain weight / plant in first
nitrogen level and S.C.A for number of spikelets / spike and total
yield / plant in the first , second nitrogen level and combined
data ; heading date, number of spikes /plant in both nitrogen
levels, grain weight / plant in the second nitrogen level and
combined data and 100- grain weight in the second nitrogen
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level. Such results indicated that additive and non- additive types
of gene action were important in the inheritance of studied traits.
For the exceptional cases, additive gene action seemed to be
more important than non- additive gene action. High
G.C.A/S.C.A ratios which largely exceeded the unity were
detected for all studied traits in both nitrogen levels as well as the
combined data except grain weight per plant in the first nitrogen
level. Such results indicated that additive and additive X additive
types of gene action were important than non- additive gene
action in controlling these traits.

The importance of additive genetic variance in controlling
yield and yield attributes in wheat was reported by several
investigators. Among those are:

EL- Shamarka (1980), Hassaballa et al.(1984), Mitkess
and EL- Rassas (1986), Singh (1990), AL-Koddoussi and Hassan
(1991), Nassar (1992), Hendaawy (1994-b), AL- Koddoussi
(1996), EL- Shami (1996), Hewezi (1996), Mahmoud (1999),
EL- Sayed et al. (2000), Abdel-Wahed (2001) for number of
spikes/ plant; Abul- Nass ef al.(1986), Abdel- Sabour ef
al.(1990), Darwish (1992), Zaied (1995), EL- Sayed (1997),
Hassan (1998) and Hendawy (1998) for number of
grains/spike; AL-Koddoussi and Hassan (1991), Hewezi (1996),
and Hendawy (1998) for grains weight /spike; Bashir et
al.(1984), Tamam (1989), Abdel- Sabour er al.(1990), Zaied
(1995), Hassan (1998) and EL- Sayed er al. (2000) for100-
grains weight; EL.Shamarka (1980), Abul- Nass ef al.(1986),
Mitkess and EL- Rassas (1986), AL- Kaddoussi (1989), Singh
(1990), Lonc and Zalewski (1991), Zaied (1995), Abdel- Shafi
(1999), Mahmoud (1999) and EL- Sayed et al. (2000) for grain
weight /plant .

ﬁ
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On the other hand, several investigators reported that non-
additive gene action was responsible for the inheritance of wheat
grain yield and its attributes (Hassaballa ef al.(1984), Abul- Nass
et al.(1986), Barakat and Shehab EL-Din (1993), Rajara and
Maheshwari (1996), Abdel- Shafi (1999), EL- Sayed et al.
(2000), ), Ghanem (2001) and Abdel- Hameed (2002) .

Also, results in (Table 8) indicated that the interaction
between G.C.A X nitrogen levels was significant for total
yield/plant while the interaction between S.C.A X nitrogen levels
was significant for grain weight/spike indicating that the
magnitude of additive and non- additive types of gene action
varied from one nitrogen level to another for both traits.

General combining ability effects:

General combining ability effects were computed for the
parent when the trait showing significant G.C.A means squares.
Estimates of G.C.A effects (8;) for individual parental genotype
in each trait for each nitrogen level as well as the combined data
are presented in (Table 9). Results indicated that parent P, (Sids
4) expressed highly significant negative (§;) effects for heading
date and maturity dates in the two nitrogen levels as well as the
combined data . Such results indicated that the parental line P1
(Sids 4) could be considered as excellent combiner for
developing early heading and maturity genotypes. This particular
parent ( P, ) exhibited significant positive (8;) effects for each of
spike length , number of grains / spike , grain weight / spike , and
100-grain weight under the two nitrogen levels as well as their
combined data . This means that P1 (Sids4) was considered the
best general combiner for the four previously mentioned traits in

Results and Discussion 7
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addition to flowering date .Therefore, parent P; could be
considered as an excellent parent in breeding programs towards
releasing new wheat varieties characterized by early maturity and
higher values of yield components .

On the other hand, the parent P1 expressed significant
negative (&) effects for plant height revealing the possibility of
utilizing this parent to release short wheat varieties.

Parental variety P2 (Sakha 69) expressed significant positive
(&) effects for number of spikes / plant in the three studied cases
revealing that this parent was best combiner for this trait

Parent P3(Sakha 93) seemed to be the best general combiner
for plant height since it expressed significant and negative (g;)
effects suggesting that this genotype could be considered good
combiner for short stature in wheat. Also, parent P3 ranked the
second best combiner for heading date especially in the second
nitrogen level and the combined data.

Parent P4 (Gemmiza 7) expressed significant positive (g;)
effects for flag leaf area and plant height in both nitrogen levels
and their combined data. Moreover, it occupied the second best
combiner for spike length and number of spikelets / spike in the
first, second nitrogen levels and the combined data as well as
total yield per plant in the combined data.

Parental variety P5 (Gemmiza 9) seemed to be the best
general combiner for number of spikelets / spike under all
nitrogen levels as well as total yield per plant in the combined
analysis (Table 9).

Parent P6 (Giza 168) expressed significant positive (§;)
effects for grain weight per plant in the second nitrogen level and
the combined data. This means that this parent could be
considered the best combiner for grain weight / plant. Meantime,
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this parent P6 (Giza 168) ranked the second best general
combiner for number of spikes per plant since it expressed
significant positive (&;) effects for this trait.

Specific combining ability effects:

Specific combining ability effects of the fifteen studied
crosses were estimated for eight traits in the two nitrogen levels
as well as combined data (Table 10).

None of the studied crosses exhibited significant negative Sij
effects for maturity date under both nitrogen levels and their
combined data.

However, high negative Sij effects were detected for the
crosses P3XPy, P3 X Py, and P4X Ps ;, the first, second nitrogen
levels and the combined data, respectively. Other crosses
exhibited either positive or non significant Sij effects for this
trait.

For flag leaf area, three, three and four crosses expressed
significant and positive Sij effects in the first, second nitrogen
levels as well as the combined data, respectively. However, the
most desirable Sij effects for this trait were obtained for the
crosses P3XPs (5.85%*), P4XPg (9.53**) and P3 X P5 (6.98**) for
the respective cases. It is clear that the two crosses P3 X Ps and
P4XPg are the promising in practical breeding programs to
produce broader flag leaf area genotypes
Concerning plant height, significant and negative Sij effects for
plant height were detected for the cross P; X Ps with the
value of (-2.98**) in the second nitrogen level and (-2.25** )
in the combined data. On the other hand, the cross P1X P,
exhibited the highest significant and positive Sij effects in the
first, second nitrogen levels and the combined data recording

W
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(4.17%%), (2.62**) and (3.39**), respectively.

Regarding spike length, the cross P1 X Ps (0.61%)
exhibited significant positive Sij effects in the first nitrogen level.
However, this cross expressed significant negative Sij effects in
the second nitrogen level and combined data. Such results
indicated that the genetic behavior fluctuated from one
environment to another. Meantime, the most desirable Sij effect
for spike length was detected for the cross P4 X Pg (0.72*) in the
second nitrogen level. In the combined data, the highest
significant and positive Sij effect for this trait was detected for
the cross Ps X Py (0.42%) followed by the cross P4X Py (0.37%).

The cross combination P, X P; expressed the most desirable
Sij effects for number of grains per spike in the first nitrogen
level (10.29**) and the combined data (5.86**). None of the
studied crosses exhibited significant and positive Sij effects for
this trait in the second nitrogen level.

For grain weight per spike, two, two and three crosses
exhibited significant and positive Sij effects in the first, second
nitrogen levels and the combined data, respectively. However,
the best Sij effects were detected for the crosses P2X P; (0.52%),
P2 X Pg (0.54*) and Py X P5(0.42**) for the respective cases.

Regarding 100 — grain weight, two crosses namely P, X P,
(0.71*#*) and P;X Ps (0.56*) gave the highest desirable Sij effects
in the first nitrogen level. Cross P3 X Py (0.52*%) expressed
significant and positive Sij effects for this trait in the second
nitrogen level. Also, the single cross P3 X P5 exhibited the best
Sij effects being (0.49**) in the combined data.

For grain weight per plant, two, two and one crosses
expressed significant and positive Sij effects in the first, second
nitrogen levels and the combined data, respectively. However,

Results and Discussion g3




the most desirable Sij effects were recorded for the crosses P1 X
Pq (9.13%), Py X P53 (9.67*) and P; X P, (5.48%) in the respective
cases. The two crosses P, X Py (7.92%) and P; X Pg (8.82%)
ranked the second best for Sij effects in the first and second
nitrogen levels, respectively.

Genetic components:

The estimation of genetic components for studied traits
depends upon several assumptions necessary for the validity of
the analysis. These assumptions are homozygous parents, diploid
segregation, no reciprocal differences, no  genotype
environmental interaction, no epistasis, no multi allelism and
uncorrelated gene distribution. Moreover, the validity of these
assumptions must be tested before estimating the genetic
components. Two tests were used in this concern the first test
was t* value which is expected to be insignificant if all the
assumptions are valid. The second test was the analysis of wr, vr
regression. All the assumptions are valid if the regression (b)
coefficients ditfer significantly from zero but not from unity.
Significant regressions were detected for heading date, maturity
date, spike length, plant height, no. of spikes/plant, no. of
spikelets/spike, no. of grains/spike, grains weight/spike and 100-
grain weight under the first level of nitrogen except flag leaf area,
grain weight/plant and total yield/plant as well as the second
level of nitrogen for heading date, maturity date, spike length,
plant height, no. of spikes/plant, no. of spikelets/spike, no. of
grains/spike, grains weight/spike and 100- grain weight flag leaf
area except grain weight/plant and total yield/plant and the slope
of regression did not deviate significantly from unity for heading
date, maturity date, spike length, plant height, no. of spikes/plant,

e e e T . S S N T A M AR Y TN Tl T i
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no. of spikelets/spike, no. of grains/spike, grains weight/spike,
100- grain weight, flag leaf area and grain weight/plant under the
first nitrogen level except total yield/plant as well as the second
nitrogen level for all traits proving the importance of additive
effects for these traits . In the other cases where regression
coefficients were not significant, the assumption of no gene
interaction was not satisfied.

Data were also subjected to the diallel analysis proposed
by Hayman (1954 b) to get more information about the traits
under study in each nitrogen level. The computed parameters are
presented in (Table-11). It is clear that assumptions required for
this analysis were valid for all traits except total yield/plant.
Results indicated that the additive component (D) was
significant for all studied traits except total yield/plant under both
nitrogen levels as well as combined data. Such results are in
harmony with those previously obtained by means of G.C.A
analysis (Table 8).

Meantime, the dominance component (H;) was significant
for all traits except heading date, number of spikelets /spike and
total yield /plant in both nitrogen levels as well as number of
spikes /plant and grain weight /plant in the second nitrogen level.
However, the magnitude of (D) was much higher than (H,) for
all traits except number of grains /spike and total yield /plant in
both nitrogen levels and grain weight /plant in the first nitrogen
level. Such results confirmed the importance of additive genetic
variance in controlling the studied traits. Again, these results are
in accordance with those obtained in combining ability analysis
(Table-8). For number of grains /spike and total yield/plant the
values of (D") were smaller in magnitude than the respective (H,)
ones indicating the importance of non- additive variance in the
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inheritance of both traits. Such result contradicted with that
obtained from combining ability analysis. This contradiction
between both types of analysis may be due to non- allelic
interaction which inflated the ratios of H, to D (Hayman, 1954 b,
and Mather and Jinks, 1971).

Also, the genetic component (H,) was significant for most
studied traits. However, the magnitude of (H,) was smaller than
that of (H,) for all traits except heading date in second nitrogen
level, no. of spikes/plant and spike length in the first nitrogen
level . This indicates that the positive U and V alleles frequency
at the loci of these traits are not equal in proportion in the parents

The component F refers to covariance of additive and
non- additive gene effects. It can be used to determine the relative
frequencies of dominant and recessive alleles in the parental
population and the variation in the dominance level over loci.
Results indicated significant and positive values of this
component for all traits except heading date and grain
weight/plant in the second nitrogen level, and total yield /plant in
both nitrogen levels. These results indicate an excess of dominant
alleles in the parental populations. For the exceptional cases,
insignificant F values were detected, where dominant and
recessive alleles of loci were equally distributed among the
parents . Similar results were reported by Salem et. al.(2000) and
Ghanem (2001).

The overall dominance effects of heterozygous loci (h,)
were significant for 8 out of 24 traits indicating that the effect of
dominance was due to heterozygosity and that dominance was
unidirectional. These results are in general agreement with those
reported by Abul- Naas er.al.(1986), Abdel- Nour (1995) and
Ghanem (2001) .
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The ratio (H,/ D)” that refers to a weighed measure of
average degree of dominance at each locus was computed for all
traits . Results indicated that the values of (H,/ D)” were less than
unity for all traits except grains weight /plant in first nitrogen
level, number of grains/spike and, total yield /plant in both
nitrogen levels . Such results showed the presence of partial
dominance for these traits. Absence of dominance was detected
for grain weight/plant in the second nitrogen level since the (H,/
D)” value was equal to zero . For number of grains /spike in the
second nitrogen level complete dominance was obtained. Over
dominance was detected for number of grains and grain
weight/plant in the first nitrogen level and total yield /plant in
both nitrogen levels.

The ratio (H, / 4H,) refers to the average frequency of
negative vs positive alleles in parental populations. It was below
the maximum value of 0.25 for all traits except heading date in
both nitrogen levels and grain weight per plant in the second
nitrogen level indicating that the positive and negative alleles
were not equally distributed among the parents for the studied
traits . For the exceptional cases, the ratio (Hy/4H,) was equal to
0.25 indicating that the positive and negative alleles were equally
distributed among the parents. The same conclusion could be
drawn from the corresponding proportion
[(4DH1)" + F]/ [(4DH1)" - F)].

Heritability in narrow sense was estimated for all studied
traits and the results are presented in Table (11). High to
moderate heritability values were detected for most studied traits
in both nitrogen levels. Therefore, the genetic system controlling
these traits might be attributed to additive effects of genes.
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Consequently, a pedigree selection program for these traits might
be quite promising .These results agree with those reported by
Verma ef .al.(1984), Abdel- Nour (1995) and Ghanem (2001) .
The correlation coefficient values between parental mean
(Yr) and (Wr +Vr) for each array were significant and negative
for heading date, maturity date and number of spikes /plant, in
both nitrogen levels, grain weight/plant in the first nitrogen level,
and no of spikelets/spike in the second nitrogen level, revealing
that increaser genes were dominant than decreaser ones .
However, ( r ) values were positive for flag leaf area, plant
height, spike length, number of grains /spike grains weight
/spike, 100-grains weight and total yield/plant in both nitrogen
levels and number of spikelets /spike in first nitrogen level and
grains weight /plant in the second nitrogen level, revealing that

decreaser genes were dominant than increaser ones .

f
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