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Table 1. Characteristics of studied wheat cultivars

Cultivar Characteristics
Yol ¢ . . ¢ . Z. “ “ .
s LS 5 als o) o (Sl bS5 a4 pslis t(slosed 533
Chamran2 Spring growth type; Suitable for hot and dry areas; plant height 102 cm; Semi-resistant up to semi-
susceptible to yellow and brown rusts; Resistant to black rust, lodging, shattering and warm
Wls o5 4 pslieans (Sl polie 3,5 Sy oo 5 WY 3 Shes 5 K0ke polin LS, o~
o 0,5 £Y calsylza 03s ) 0/0 1y Ao
Qods Intermediate growth type; Average yield: 6.1 ton; Susceptible to yellow rust; Resistant to lodging;
Semi-resistant to shattering; %Protein 10.5; 1000-grain weight: 42gr
ey qu/,L:.\_,z'- e lefu e gl Ve o=V ik CL&JJl 63 5 bl ol tailinse jaas LS5 S
Jﬂ)ﬁ&‘d)}"j’ ch\oj.g_;}JJj &)MJA}JJ‘\Y/O :C,';J}Ji Loy Efjf?" ﬂ\J‘JJb’A Q)J ‘L;ll"jé
X4l
)j 4l
Alvand o ) ) ) )
Mid-winter growth type; Suitable for cold areas; Plant height: 105-110cm; Resistant to lodging Amber
grain color; 1000-grain weight: 40gr; %Protein: 12.5; Tolerant to yellow and brown rust, salinity,
drought and shattering
5y 5 a Jomeze BV 1455l 58 O35 ¢ re Bl A0 =V er 1S CL&.T)l tJime V"ll';l lie bl LS S
LYSF] ¢ : . " . — . L ;
f) €J§ A ZAJ\J)\J‘,A S3%] é\\/o :Q':‘-’Jj:f. M)J 5‘5:[{]@54.:‘5 &.») ELS)}M 4 r}Lu fu;jé‘a}@_&j
Anfarm9 Facultative growth type; Suitable for temperate climate; plant height: 95-100cm; Tolerant to yellow
and brown rust and heat; Resistant to salinity; amber seed; % Protein: 11.5; 1000- grain weight: 43gr
Wy Sy V0 1y Aoy ¢ e Bl VE S g LSl )50 Sl b ol b bl cobin to)lg diy s
&_A\ cL:.wj 6‘0}.@; ) 6@&) 4 UAL\M} 44,..: U NLE.« 44,..: casls ui’)"i)ﬁ L;"\?J‘? ALSJ}JJA{ JA>J.A ‘L}.:L:JQS
Ofogh Spring growth type; Suitable for areas with saline soil or water; Plant height: 74cm; %Protein: 11.5;
Amber grain color; Tolerant to salt; lodging and shattering; Semi-resistant up to semi-susceptible to
yellow, brown and black rust
s S Slosgd 3w pslie 15,5 05w b aas ) 05 Ao tp S EY ilslim 055 s, Wb SS,
BC- Roshan Mid-winter growth type; Suitable for cold and temperate areas; Plant height: 110-115 cm; Semi-

resistant to lodging; Light grain color; 1000-grain weight 42gr; %Protein: 11; Semi-susceptible to
yellow rust; Resistant to brown rust
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Table 2. Analysis of variance of different traits of wheat in normal condition

Slio Sl e Sl
Mean square of traits

L a3
QICJ,M;_? 6>\JT gLl U5 ISl Jsbalon sk 055 sl s aew sl s asdis slaws
& 2 f sl Peduncle  Spike . . ; . .
SOV DF  ©x  <bls TN length e S db W s
Plant ~ 1000-seed Spike  No. of grain No. of spike No. of spikelet
height weight weight per spike per plant per spike
J\_Jgj . 2 150.6™ 398.7" 120.9"  10.0™ 12311.8™ 613.4™ 272.0™ 96.7™
Replication
S 27 3814”911 317" 2.8 9397.9™ 3822  1205™ 81"
Genotype
EUrar;o;r 54 2.28 30.9 0.09 0.0001 0.18 0.17 0.13 0.02
Aoy s_ii JL&S}‘ CLA BE )\)L;'\M P

**: Significance at 1% probability level
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Continued Table 2

Slio Sl e SLe

Cjb‘ “’U” Mean square of traits
Sl (el Bl O3 S s Shas Clily y yastla 85, do Waazy slias 4l s Sas
S.0.V D.F Stem weight  Biological yield Harvest index  Protein percent  No. of tillers Grain yield
° ‘.;" . 24555.4™ 34177.7™ 0.009™ 66.5" 38.0m 9400.2™
Replication
ST 27 9441.9™ 34556.0™ 0.005™ 8.8™ 307.4m 4711.7
Genotype
o
121.1 1.3 0.0001 0.10 189.3 15.5
Error
M)J&JL&J}\CEM)A Sl sne 5 Sol3 me ps PR PR
" and **: Non-significant and significance at 1% probability level, respectively
o el s S Calise Slis bl 4 s T sl
Table 3. Analysis of variance of different traits of wheat in stress condition
Slio Slay e Sk
L Mean square of traits
&= T sy 033 Job Job Os s il sl s ali slias i 2
Sl el C : . : . . p i 53
SOV D.F Tope u\;)\jz J&‘J.i A_L.M 4.1.“...0 e - g - N~0 of
Plant 1000-seed  Peduncle Spike Spike No. of grain  No. of spike ¢ iiaat ner
height weight length length weight per spike per plant p spikep
)‘.ﬁ . 39.3" 1530.3™ 51.3" 0.23" 132.5™ 519.8" 42.8™ 25.1"
Replication
X027 37477 1534.1" 38.1" 1.33” 5199.0™ 311.6™ 36.1" 9.3”
Genotype
Eurar;r 0.20 1383.9 0.04 0.009 0.15 0.41 0.31 0.08
-Lﬁ_))&dl.&:?"c’ﬁ.&)) Solssme 5 (SUl2 o s PR PR
s and ™*: Non-significant and significance at 1% probability level, respectively
Y sl aals
Continued Table 3
Lo Sl e (:Sle
&b o2 Mean square of traits
ol S 303l Ble O Sise o Shas Cdls p yatls 85, Ao Laasy sldes <l 3 Sles
S.0vV D.F Stem Biological Harvest Protein No. of Grain
weight yield index percent Tillers yield
J‘.f<“. 11801.0™ 5907.7" 0.03™ 17.6™ 121.1" 5350.2""
Replication
) 27 6311.2" 18480.9" 0.01™ 8.7" 63.3" 2771.9"
Genotype
e 54 4.4 131.2 0.0001 0.19 0.31 13.2
Error
G5 O Bl s 8w b8 O S5 4 -8 s
Table 4. Stepwise regression analysis in non-stress condition
Slas d):«sz);»-_[j«é ol . ”Rz t Slg
Traits Beta Adjusted R square
s 035 =
Spike length 0.28 0.889 5.70 0.000
il el 0.33™ 0.955 20.3 0.000
Harvest index
S 2 Nas 0.55™ 0.983 11.6 0.000
Biologic yield
o> CL’.‘" 0.04™ 0.985 3.12 0.003
Plant height
J5oy Jsk 0.04" 0.986 2.43 0.017
Peduncle length
b 113.615™ - -22.6 0.000
Constant

M)A;Kijcgdwi

] B )l; o 3 5 4 s B #*

“and ™: Significance at the 5% and 1% probability levels, respectively
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Table 5. Stepwise regression analysis in stress condition

e Eyemy Fran i e R : sig.
Traits Beta Adjusted R Square
L 0.81" 0.525 24.9 0.000
Biologic yield
sy el 0.69" 0.975 39.7 0.000
Harvest index
o s &l sluss wx
- _ -0.08 0.976 -3.70 0.000
Number of grand per spike
i J5b 0.06™ 0.978 2.88 0.005
Spike length
i 055 -0.08" 0.979 2,56 0.012
Spike weight
Sl -100.9" - -11.99 0.000
Constant

M)}&}@JL&‘C&»N))_).)L;M%;Q:*“?}%
“and ™ Significance at the 5% and 1% probability levels, respectively

G5 O3 a8 s et il Sl Sk 8w s 1 s
Table 6. Analysis of variance using Griffing method in different traits of wheat in normal condition

bds Sl e 0 SKle
Mean square of traits

4>
S S los \JT 5 Shes D35 L s Shee ¢l Jb
KE
SOV %F) Ll e codls S5 e ISl
Grain Spike Harvest Biological Plant Peduncle
yield weight index yield height length
)\_f‘: . 2 9400.2™ 12311.8™ 0.010™ 34177.7 150.7** 120.9™
Replication
e gg:"“sf 6 3872.6™ 8150.7" 0.008™ 41252.4™ 732.4" 56.1"
ww’sgf&s«sﬁ 21 49515 97542 0.005™ 3264.8"™ 281.1™ 24.7"
o
54 15.5 0.18 0.0001 1.31 2.28 0.099
Error

BN &-3, dl.al>| CLM 3 )‘Qk;'uu e
. Significance at 1% probability level

oS Ja.:\J.JZJJ ¢x§u.k.au' e Olas M/'“'“Jf 4 =V J el
Table 7. Analysis of variance using Griffing method of different traits in wheat in stress condition

Sl e Sl

e axd Mean square of traits
u?gvc sl s Sas s Sas oels &l slaws Jsb O3
e D.F &ls So5 e ol o 3 IR IR
Grain yield Biological yield Harvest index No. of grain per spike Spike length Spike weight
¥ ‘_J'Q . 2 5350.2"" 5907.8™ 0.032™ 519.8™ 0.23™ 132.5™
Replication
St gg:“’“sf 6 2258.5™ 9676.2" 0.009™ 379.2™ 207" 3280.3"
I 'sgﬁ&%lﬁ 21 2918.6™ 20996.6™ 0.018™ 292.3™ 112" 5747.2™
(158
54 13.3 131.2 0.0001 0.41 0.009 0.15
Error

Loy S dlez] CLN 35 ol e °°
“*: Significance at 1% probability level
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Table 8. General combining ability values of correlated traits with yield in wheat genotypes in normal condition

¢x§6u;ﬁ;};j Ll s Slas alew O Cdls el S s Sas Syl ISl Jsb
Wheat Grain Spike Harvest Biological Plant Peduncle
genotypes yield weight index yield height length
a -8.36™ -15.9™ 0.003" -35.0™ 2.94™ -0.26™
Alvand
& -18.6™ -15.4™ -0.024™ -34.1™ -5.39™ -2.52"
Ofogh
40, o - " o " "
£ 10.3 21.7 -0.008 49.8 -3.66 1.62
Anfarm9
i":’”uﬂ‘fs‘gf 16.9™ 22.4 0.013™ 34.6™ -0.61" 177
BCRoshan
Yolexr 0.17ms -4.31™ 0.007™ -11.2" 0.08ms 0.02ns
Chamran2
o -5.14™ -16.4™ 0.026™ -40.5™ -3.35™ -0.54™
Qods
g 467 7.95™ -0.018™ 36.4™ 9.99™ -0.09"
Sorkhdane
% NS

-\«ﬁ))&j@Jw‘ck.u)sé)‘s&ucé)b@mﬁ.l&;.15}544.3%#}; ¢

ns *and **: Non-significant, significance at the 5% and 1% probability levels, respectively
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Table 9. General combining ability values of correlated traits with yield in wheat in stress condition

(.L'KL;LAE_,‘J}J} als s Shas SK5slsw s Sas cils p jaxls alis 5 dls sl oo J b aloews O
Wheat genotypes  Grain yield Biological yield Harvest index No. of grain per spike  Spike length  Spike weight
L5 -0.62" -9.95™ 0.007" 7.09™ 0.35™ 10.2™
Alvand
! -9.98™ -13.5™ -0.019™ 0.19m -0.00m™ -13.0™
Ofogh
Aol 102" 146~ 0.022™ 293" -0.026"™ 10.8"
Anfarm9
J:“”J”‘JS&? 11.77 5.82™ 0.026™ -4.26™ -0.026" 2.64™
BCRoshan
Yol -8.65™ -24.2" -0.005" 0.23m -0.38™ -17.3™
Chamran2
o -7.74 -4.63" -0.012*" 171" -0.25" 1.16™
Qods
PHEY- - - - o *x *x
[ ) : -0. -2. . .
Sorkiidane 5.07 31.8 0.018 2.04 0.34 5.48

® NS

M)AQJ@JW\CEM)a Sola e (§)l3 s e M g
ns *and *: Non-significant, significance at the 5% and 1% probability levels, respectively
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Table 10. Specific combining ability values of correlated traits with yield in wheat hybrids in normal condition

Vines g Graimoisd_Splkewight_Hanviamiex Bioloqiee yield _plant reght _pedunclsengt
A,Vﬁdfx’g’]fggh 7.0™ 19.1" -0.006"™ 37.6" 9.31" -5.28™
Avideme B0 40t ookt 3" 071 118"
if:;nﬁléﬁ'?&#;\” 49.07 46.37 0.043 88.9™ -0.90™ 0.03™
AlJaOr:&»f cxhaJrif}J;nz -3027 -46.97 -0.044™ -41.3" -13.3™ -3.21™
Aﬁafdxx gﬁés -33.1™ -49.8™ -0.036™ -62.9" 480" 0.67"
Ahj;.r?g i“égn;’?}éj;ne 255" 5.05™ 0.019 -24.2 547 4.05™
o gﬁf‘;nfaﬁ%g 465" 0.84™ 0.048™ 22,0 14.8™ 363"
gf;;h“x'ésgéfo:hﬁ' 44,9 841" 0.007™ 147.3" 1,240 101"
Of(:gﬂ??:hxarﬁrj;nz 397 2147 -0.076™ -66.2" -0.22" -0.55™
o%gﬁxx éﬁés -58.8” -10.4™ 0.011 3.47" 0.70™ 1.76™
Ofc:;‘ﬁtxjgo:klﬁ;ne _ -28.9™ 18.8™ 0.010™ 1717 -19.0" 219"
ﬂ?ér&lﬁ‘é’c@é’ﬁ;ﬁ | -25.2" -51.2™ -0.061" -115.3" -3.70™ -3.44"
An;;r\ﬁ;xxc?wgﬁnﬂnz 80.9™ -49.8™ -0.003" -89.8™ 2.14™ 237
A;*]Z;fr:g N é(‘;"(;s -21.6" -57.4" -0.015" -70.5" 2.40™ 1.93™
e N i 333" 71.9" 0.026™ 106.2™ 1.94" 251"
Yégﬁisﬁaﬁjéﬁgﬁm‘f;n? -3.63" 114.4" 0.023" 198.7" 5.65" 6.15™
“%ﬁ%sﬁ#%éi? 0.44rs -38.4™ 0.031" -90.8™ 211 -0.05"
S oS 430 14.9” 0.024" 720" 530" -1.86™
e i'g@s 8.60" 5147 0.053" 126,01 543" 429"
g Toe 343" 34.9™ 0.035™ 69.3" 11.0 0.46°
Llog o X ks 61.0" 116.9™ -0.024™ 192.5™ 2.62™ 2.20"

Qods x Sorkhdane

# NS
¢

Aoy ) 50 JLA-'}\CEM)Q LS)‘J@’*‘“LS,"J;;&A ("'Lp L'N“‘;);M.{ssﬁsj
™, “and *: Non-significant, significance at the 5% and 1% probability levels, respectively
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Table 11. Specific combining ability values of correlated traits with yield in wheat hybrids in stress condition

fw\.f&;uw_;ﬁ <l s Sas Shdam s Shae Sl perls dis db sl A Jgb Al 05
Wheat Grain Biological Harvest No. of grain Spike Spike
genotypes yield yield index per spike length weight
Gl x L5l 6.34™ 1.60" 0.034" -8.00™ 0.15%  -11.3"
Alvand x Ofogh
Apoliilx L) 102" 86.8" -0.057" -0.30" 007  69.5"
Alvand x Anfarm9
R sl S x Ll 51.5™ 116.2" 0.028" -6.44" 017" 82.4™
Alvand x BCRoshan
YOlaz x L) -29.0™ -36.0™ -0.073" -7.80™ 0327 -32.0™
Alvand x Chamran2
el X il -29.9" -119.7" 0.042" 245" 1.04"  -59.9™
Alvand x Qods
alag o x L35 -1.65" -38.6™ 0.038™ 7.53" -0.49™ -19.0*
Alvand x _Sorkhdane
Spolilx 3l 20.1" 128.8™ -0.057" -0.11m 0397 42,9
Ofogh x Anfarm9
Rl S x il -20.7" -70.8" 0.025" -7.91” 122" 133"
Ofogh x BCRoshan
it 13.4™ -65.8" 0.037™ 15.0™ 123" -133"
Ofogh x Chamran2
o x G -3.63" 7.78 -0.033" 6.12" 030"  -2.00™
Ofogh x Qods
og e x G -256™ 377 -0.09" 0.81" 015"  -195™
Ofogh x Sorkhdane
R S x Apld] -30.2™ 70.7* -0.016" 6.51" 033"  -32.1™
Anfarm9 x BCRoshan
YOl x 8,01 A11.6™ 282" -0.074™ -0.08™ 0147 175"
Anfarm9 x Cham[anz
X Qe8] -13.7” -29.6™ -0.028" -4.08™ 0.03®  -30.6"
Anfarm9 x Qods
Aot e x Spole] 5.60" 975~ 0.117" -0.75" 026~  -41.2"
Anfarm9 x Sorkhdane
YOlpaz x iyl S5 46.6™ 165~ 0.104™ 118~ 025"  -19.3"
BCRoshanxChamran2
B X kg5 S 525" 1105~ -0.085™ 130" 046" -62.2"
BCRoshan x Qods
Clog o X b g5 S 7.89™ 51.9™ -0.02" 413" 0.72™ 18.8™
BCRoshanxSorkhdane
o8 x YOl oy -4.99" 549" 0.045™ 2.00" 050" -7.42"
Chamran2 x Qods
S e X TOlex 12.7 69.6™ -0.025" 129" 025" 386"
Chamran2xSorkhdane
gy X o 63.4™ 123.1* 0.102"* 241" 077" 68.4™
Qods x Sorkhdane
T L N NS N POV P
ns, "and ™*: Non-significant, significance at the 5% and 1% probability levels, respectively
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Table 12. Analysis of variance of correlated traits with yield using Hayman method in wheat genotypes in
normal condition

4y Slie Sl wﬁalﬁ.&
Ol i Gh”’ B Mean square of traits
SOV S Gl s Slae dow 035 s Larls i 3 Shee Sypls,l Sy b
D.F Grainyield Spike weight Harvestindex Biological yield Plant height Peduncle length
\ <
Bib ox o . o o o
Replication 2 9400.2 12311.8 0.010 34177.7 150.7 120.9
s A . . . . . .
A 6 11676.07 18408.8™ 0.014" 476304.9™ 1085.6™ 117.3"
ol . . ) )
B 21 8749.9 16253.3" 0.009" 1135719.0" 487.0™ 2.2
SERS
wglfﬁ 1 6980.0"  24431.0™ 0.004™ 131931.6™ 355.6™ 314"
W l> , .} “
e “’T;Z e 6 6657.5™  15010.8™ 0.004™ 245392.6™ 394.2™ 52.9"
e Ol jols e
SN 14 9773.1"  16201.7" 0.012™ 758394.8" 536.2™ 44.4™
bs
o
Error 96 196.9 0.2 0.0001 130.74 14 0.1

Aoy S Jlaa| Ck,w 53 b3 e e
**: Significance at the 1% probability level
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Table 13. Analysis of variance using Hayman method of correlated traits with yield in wheat in stress condition

Slis ey il

APl
Ol s @l;,, B Mean square of traits
S.0V 2! als s Sae K50 5 Sas Clils el a3 Gl slaws i J b e O
Grain yield Biological yield Harvest index No. of grain per spike Spike length Spike weight
° ‘_JSJ . 2 5350.2"" 5907.8™ 0.032™ 519.8™ 0.23" 132.5™
Replication
6‘;‘9‘ 6 472077 19119.2" 0.017™ 785.3" 389™  8064.4™
“;“gjb 21 5183.4™ 34139.9" 0.031™ 543.2™ 2,11 9298.0™
“é”u 1 6698.2"" 53122.5™ 0.004" 74.6™ 0.50™ 9701.6™
1
oo s e
S0 e 6 2611.6™ 37523.4™ 0.027™ 2445 0.73™ 11655.1"
b2
u.o\;'- C,.;.JL:— &J‘fﬁ\
SN e 14 6177.5™ 31333.9" 0.034™ 704.6™ 2.82™ 8259.0™
b3
L 96 14.6 145.3 0.001 0.41 0.01 0.15
Error

Aoss Sy il o 53 (6l e
**: Significance at the 1% probability level
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Table 14. Genetic parameters of different traits in wheat genotypes in normal condition

Sy sl el LT Lls s S e O3 by el G5 a s Shas dﬁCU_?)l ISl Jsb
Genetic Grain Spike Harvest Biological Plant Peduncle
parameters yield weight index yield height length

E 196.9 + 271.9 0.16 +£484.2 0.0002 + 0.0002 1.36 + 1595.9 1.43+189 0.11+1.32
D 472.8+769.2 2077.1+1369.6 0.0013+0.0005 8612.7 +5543.5 197 £53.4 4.02+3.74
F 861.6 £ 18454 3897.8 +3285.7 0.0008 +0.0012 10789.5+13298.7 187.8+128.2 0.30 £8.97
H1 6883.9 + 1851.9 14409.1 + 3297.4 0.0066 + 0.0012 45788.7 £13345.8 414.7 +128.6 36.8 £9.01
H2 5439.5 +1631.8 10835.2 + 2905.4 0.0058 + 0.0010 36051.8 £11759.5 321.8+113.3 29.4£7.94
hg 0.90 0.99 0.93 0.99 0.98 0.99
hZ 0.25 0.24 0.29 0.29 0.38 0.42

Corges S pdailys RE e x il A bl F et o i H2 e e o i HL a5l ol 3D ¢ s ol 1ET

o3 il s hy
“E: Environmental effects; D: Additive effects; H1: Dominance effects; H2: Dominance effects; F: Covariance
of additive x dominance effects; hZ: General heritability; h2: Spicific heritability
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Table 15. Genetic parameters of different traits in wheat genotypes in stress condition

Sy sl LT Gl s Sas Sigsm o ,Shas Sl Lerls dis s ab sl il Jb aew O3
Genetic Grain Biological Harvest No. of grain per Spike Spike
parameters yield yield Index spike length weight
E 14.6 £ 160.3 145.3 £ 708 0.0006 + 0.0009 0.41+19.2 0.009 + 0.05 0.14 £ 358
D 398.2 +453.5 6881 + 2002 0.005 + 0.003 35.9+544 0.21+0.16 1656 + 1013
F 563.3 +£ 1088 13932 + 4804 0.0099 + 0.0064 19.2 +130.5 0.013+0.39 3663 + 2430
H1 4037.8 +1091.1 31299 + 4821 0.0251 + 0.0064 419.2 +131.0 1.55+0.39 8973 + 2438
H2 3426 +962.1 22469 + 4248 0.0119 + 0.0057 361.3 +£115.4 1.39+£0.35 6198 + 2148
h? 0.98 0.98 0.89 0.99 0.98 0.99
hZ 0.20 0.13 0.11 0.29 0.33 0.19

¢ o ses (S el hZ e x il 3 bl S R e dle ol H2 e e ol HL ¢ sl S D s e ol S ET

P Lgﬂi;;,ﬁl)) :h,z1
“E: Environmental effects; D: Additive effects; H1: Dominance effects; H2: Dominance effects; F: Covariance
of additive x dominance effects; hZ: General heritability; h2: Spicific heritability
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Abstract

The production of new and compatible cultivars to different environments is one of the most important
goals for the breeders. The crossing new cultivars and the selection of superior genotypes for desirable
traits among their offspring is a method that has always been used by breeders. 28 genotypes obtained
from the crossing of a 7 x 7 one-way diallel experiment consisting of seven parents (Alvand, Anfarm9,
Chamran2, BC Roshan, Qods, Ofogh, local variety Sorkh-dane) and their 21 hybrids were investigated
in a randomized complete block design with three replications in the research field of the Faculty of
Agriculture of University of Birjand (Iran) under non-stress and drought stress conditions. The
analysis of variance showed a significant difference among genotypes for all traits. Mean squares of
GCA and SCA were significant for all traits under non-stress and stress conditions, so, there were
additive and non-additive components of heritable variance in all traits. The BC Roshan parent had the
high combining ability and Ofogh parent had the lowest combining ability in most traits in non-stress
and stress conditions. In both conditions, BC-Roshan x Chamran2, Sorkh-dane x Qods and Ofogh x
Anfarm9 hybrids had the highest yield and yield dependent traits. Hayman's variance analysis showed
that component a (additive genetic diversity), component b (dominance genetic diversity), component
bl (heterosis), component b2 (heterosis specifically for each parent), and component b3 (specific
dominance deviation per cross) were significant in both conditions in all traits. The Hayman's analysis
confirmed the results of Griffing's analysis.
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