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(Triticum aestivum L..)

Genotypic variation, heritability , genotypic and phenotypic correlation
coefficients of grain yield, its components and some morpho- physiological
characters in bread wheat

(Triticum aestivum L.)
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Table 1. Analysis of variance for different traits

Slis MS ol o Sile AliTalasl S
Traits E Lo Lo )3, SS LY ExL df=96 Mean
df=1 df=4 df=24 df=24
(
a) Main stem traits
S35 bl 4 dn Sjs S 3.256%* 0.062" 0.058** 0.058** 0.026 0.44
Spike to stem weight ratio at S3
%S4 )3l @ Al S35 o 5.223%* 0.025™ 0.197** 0.203** 0.058 1.27
Spike to stem wight ratio at S4&
S5 s bl 4 diw Sis S 8.516%* 0.051™ 0.183* 0.060™ 0.039 1.54
Spike to stem ratio at S5
i > &l sluas 14727.45%* 108.868 ™ 212.142* 128.364* 69.876  41.99
No.of kernel /Spike
Al 53 donlin 31U 372.157** 1.934™ 13.526%* 2.508 ™ 2.072  17.02
No. of spikelet/spike
(
b) Tiller stem traits
S35 bl 4 din Sjs S 1.893%* 0.004"™ 0.032%* 0.023** 0.004 0.41
Spike to stem ratio at S3
S4 pralans b S35 o 5.023%* 0.077™ 0.192%* 0.228** 0.063 1.18
Spike to stem ratio at S4
S5 45 dlo & i S35 o 8.857** 0.112™ 0.186** 0.071™ 0.055 1.50
Spike to stem weight ratio at S5
Ao > &l sluas 6842.747** 85.587™ 190.878**  1399727.47**  633769.616  31.66
No. of kernels/ spike
iy donlin 51 345.416%* 4.735™ 10.895%* 3.617™ 3.5 14.89
No. of spikelets/ spike
(
c) Yield and yield components
Grain yield(t/ha) 4l Shes 33.546™ 3.377™ 4.326%* 1.057™ 1.064 5.42
100 grain waight(g)  «ls 4w 0} 0.130™ 0.474™ 0.652%* 0.178 ™ 0.141 3.65
Harvest index (%) <ils esls 2906.917** 25.766™ 47.951* 48.877* 27.763  37.70
o e 53 sl 8215158.407+  11823.067™  27307.354+ 20126.657** 8146.789  540.29
No. of spikes/ m”
(
d) Plant height
Plant height (cm) gl 3253.717%* 247.352™ 425.659™ 150.767"™ 97.726  75.01
6y 53 sl dmy Sl 4.23% 0.443™ 0.803 ™ 0.971" 0.321 1.71
No.of fertile tillers/ plant
g5 dy JS sl 101.139* 1.482™ 1.885" 1.11o™ 0.989 3.64
No. of tiller/plant
Biomass(t/ha) S5 g0 5 Shas 39.332™ 22.351™ 7.476™ 7.544™ 5.018 14.55

b o 55 Smaat s ol Sl ol 3 Sl 0k phaie Liuo ¢ oS 95 bl (Sl & oleT s 4 ite o5 535 eilols O Slis cpl 3y 3 iok
Al as iy Ol (K55 bk 5GCV e (g iy S5 ¢ 5 Shas
& As in these traits genotypic variance is negetive zero was replaced instead of genotypic correlation with yield, heritability GCV and genetic advance.

* and ** Significant at the 5 and 1% levels of probability respectively .

ns: Non significant

Values in the brackets in column of heritability are standard error of heritability for each trait .

GCV: Genotypic

PCV: Phenotypic
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Continued
MS_ e S liTetasl oS
E Lo Loeays )| SS Loy ExL df=96 Mean
df=1 df=4 df=24 df=24
Traits
(sl o, k) bl o 0.018™ 0.091™ 0.401 ™ 0.170%* 0.082 3.37
stem.diameter (mm)
(1*. internode)
aoty DU Lo s 11.222™ 363.537"™ 105.602 ™ 371.381* 217.952 24.04
Tiller mortality(%)
550LU sla domtyds s 6.263 ™ 670.806 ™ 437.024** 268.712™ 169.034 64.59
Infertile tillers(%)
S O3 ahin I
Length of awnless spike 13.428++ 0.473 ™ 3.712%x 0.986 ™ 0.983 8.94
(cm)
Sy b abiw Job 33.863** 1.175™ 11.854#x 3.607 ™ 2.974 13.59
Length of awned spike
(cm)
(
e) Physiological indices
CGRI1 25321 0.665 ™ 0.323™ 0.284 ™ 0.203 1.53
CGR2 43.557*x 1.321™ 3.243%x 1.41™ 1.235 3.15
CGR3 176.085%* 0.935™ 5.878 ™ 5.457"™ 4.682 2.24
CGR4 37.667+ 2335™ 3.525™ 4.415%* 2.002 0.60
NARI 0.685 ™ 0.186 ™ 0.085 ™ 0.072™ 0.078 0.81
NAR2 37.735%x 0.200 ™ 1.554+ 1.384+ 0.826 0.85
NAR3 37.735%x 0.200 ™ 1.554+ 1.384 ™ 0.826 0.82
NAR4 758.934+ 70.388 ™ 68.473 72.463 ™ 69.486 0.64
RGRI 55.969+* 5.586™ 1.767 ™ 1.001 ™ 1.471 7.31
RGR2 9.284+ 0.607 ™ 1.666*+ 0.757 ™ 0.728 3.24
RGR3 21.712%= 0.177 "™ 1.549 ™ 1.362™ 1.074 1.01
RGR4 2.570 ™ 0421 ™ 0.306 ™ 0.476* 0.269 0.19
LADI 151282.98 ™ 190632.1 ™ 40309.368+  26693.734™  20095.435  550.97
LAD2 5638344.236%+  226936..946™ 1116640.578+  227756.233*  98646.541 1593.91
LAD3 5638344.236%*  362061.01 ™  269996.818**  278955.526**  67862.303 1168.38
LAD4 2215.943 ™  551726.233™  154447.063%* 157305.132++  58761.255 385.65

el 45 5 Sy g 0313 Jrd5 05,8l Silis 3550 530

* and ** Significant at the 5 and 1% levels of probability respectively.

ns : Non significant

S;: Thirth sampling S4: Fourth sampling
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Cilibes Slis 53 PCV GOV (5 p il s cils 5 Shas b Slis (o8 555 (Snad g o ¢k Y gl
Table 2. Mean, genotypic correlation of traits with grain yield, GCV, PVC and genetic advance in different traits

Nomed S e e
Sl LS s Sbe b o545 Gad il Genotypic Phenotypic
. - Genot.correl. Heritability coefficient of coefficient of
Traits Mean . . .
coeff.with (%) variation variation
grain (GCV%) (PCV%)
(
a) Main stem traits
S35 dile 4 ds G39 S 0.44 0.71%* 1.05(0.389) 2.59 25.19
Spike to stem weight ratio at S3
$ S84 jsa8le b a5 o 1.27 - - - 16.75
Spike to stem weight ratio at S4
S5 )5 dile 4 des G35 Camms 1.54 0.75%* 63.66(0.177) 9.30 11.65
Spike to stem weight ratio at S5
aliw ysalbs sl 41.99 0.82%* 34.71(0.288) 8.90 15.10
No. of Grain /Spike
Al 5 dolin sliw 17.02 0.71%* 80.14¢0.107) 7.96 8.89
No. of spikelet/spike
(
b) Tiller stem traits
S35 dile 4 ds G39 Conns 0.41 0.008™ 20.67(0.324) 2430 31.80
Spike to stem weight ratio at S3
#8438l alin G55 S 1.18 - - - 57.32
Spike to stem weight ratio at S4
S5 )5 dile 4 s S35 Camms 1.50 0.78** 59.23(0.202) 9.23 12.00
Spike to stem ratio at S5
Kernels/ spike Al 5 4l sl 31.66 0.73** 79.12(0.150) 15.2 17.09
Spikelets/ spike  aliw s 4ol slins 14.89 0.68%* 64.93(0.184) 7.33 9.09
(
c) Yield and yield components
Grain yield (t/ha) alss Sles 5.42 1 21.54(0.343) 4.05 8.73
100 grain weight (g)  «l> 40 0j5 3.65 -0.61%* 70.67(0.151) 7.71 9.16
Harvest index (%) <l jesls 37.70 0.61%* 45.40(0.396) 9.80 14.30
Spikes/ m? @ e o3 dislas 540.29 0.42%* 21.57(0.329) 6.40 13.79
d) Plant traits (
Plant height(cm) sypels,l  75.01 -0.72%* 60.79(0.189) 9.02 11.57
o 45 5505 dli amyy slusS 1.71 - - - 25.29
Fertile tillers/ plantes
Ggys ey S Slw 3.64 0.44* 39.84(0.282) 9.88 15.66
No. of tiller/plant
Biomass (t/ha) S5 g0 5 Shas 14.55 0.79%* 1.4(0.394) 0.73 8.29
(U3l 0 Koke) b a3 3.37 0.85%* 51.8(0.219) 5.81 8.08

Stem diameter (1* internode) mm

bw})é;«»ﬁ&_ﬁiy deloes S RBL .Qw\e&)}bpg@g}j&l{)l} ‘.;\q-A{eJnTQw:A{g;ﬁlﬁgs;J}Sjwﬂi)b O Sl ;ﬁl:)jﬂ):iﬂt
Al ai iy Ol (S5 bk sGCV (6l Sy 05 Shas

& :As in these traits genotypic variance is negetive zero was replaced instead of genotypic correlation with yield, heritability GCV and genetic advance.

* and ** Significant at the 5 and 1% levels of probability respectively . WARYA] C—’h"" BEBIENT e *k x

ns: Non significant BIERP I N
Al e Sdo a6 Ay il shae olidl o OIS (s SSy s O s 53 S Is slael
Values in the brackets in column of heritability are standard error of heritability for each trait .

GCV: Genotypic 5 55 Ol i g 8 :GCV
coefficient of variation
PCV: Phenotypic s 0 Ol R e PCV

coefficient of variation
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Table 2. Continued Y Jgd anls
Sty GCV PCV
i s 5 Slasl o5 55 . L;Jil.'xigdjlfj Gego. Phe?o.
Traits Mean Genot.corre.latl Heritability Coefﬁ.c1.ent of coefﬁ.cm':nt of
on coeff.with (%) variation variation
grain yield (%) (%)
(p5 o Koke) il s 3.64 0.65** 60.67(0.187) 6.36 8.17
mm Stem diameter (2™ internode)
Culm density Bl Jsb Aol 0 0.04 0.41* 50.000.179) 8.78 12.42
250L0 (gbs amtds s 64.59 -0.49%* 34.57(0.291) 8.20 13.95
Infertile tillers (%)
oSy Ok alaw b 8.94 -0.40* 72.98(0.147) 7.54 8.83
Length of awnless spike (cm)
oSeyy b alin Jgb 13.59 0.44* 67.77(0.166) 8.63 10.48
Length of awned spike (cm)
CGR1 1.53 1.06F 10.52(0.367) 52.32 60.73
CGR2 3.15 -0.75%* 52.06(0.236) 60.25 72.36
CGR3 224 1.884 16.70(0.353) 50.31 64.31
CGR4 0.60 - - - 80.94
NARI 0.9 1.47%F 5.60(0.83) 28.94 50.31
NAR2 0.85 -0.86%* 10.59 (0.239) 60.45 74.56
NAR3 0.82 0.54** 2.91(0.385) 65.31 81.42
NAR4 0.64 - - - 85.67
RGRI1 7.31 0.26** 50.05(0.274) 4.89 6.91
RGR2 3.24 -0.61** 52.87(0.236) 11.80 16.24
RGR3 1.01 0.42%* 16.92(0.35) 21.32 51.83
RGR4 0.19 - - - 65.4
LADI 550.97 0.24" 31.22(0.307) 8.64 15.40
LAD2 1593.91 0.06™ 75.28(0.116) 7.64 27.85
LAD3 1168.38 0.54** 42.30(0.398) 13.93 21.41
LAD4 385.65 0.42* 33.70(0.396) 27.73 47.78

r,y.;;é)l:ﬁd}a.? S5 ()Lé’yé)"i!“;)“" S4 (-}“5)\:}:.45}..3 S3 Jsl )15 54 sa :Sl
S1: First sampling S2:Second sampling S3:Thrid sampling

4. Correlation coefficient is bigger than one and unaccepted

£33 Sols 24 sed S
S5: Fifth sampling

S4:Fourth sampling ,
Jsd BB b 5 S5 51 B 55 (Saner o s o

CGR: Crop growth rate(gm™ day )
NAR: Net assimilation rate(gm™ day ')
RGR: Relative growth rate(gg™' day ')
LAD: Leaf area duration(m’ day'])
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b ol | 4y Dlie i Sl pylgr 055
(= VYR) & gyl 7A0%) () 0 Silie) 4l
A3 (/10%%) (33 0 ) Bl 3
e A5 s s (=0 /885 ) 59, U glad oy
L osolbb laams dw s 5 o Li )l abal; 05 5—
ol 0l Ol ge 55 01,805 Slidss s ails 3 Shes
POV N () o (R P GNP FEN)
09 5 33 .l odaT YJ g > )5 Sliw ,le

sYU Kocwer 35> 5 4 S (Shoran, 1995)
J.;;\Sul.s.sj_ﬁla&jw)sub:\uoﬁ Cle
03,5 (i Dl p g 05,8 55505 s (il
Looib,y jastloo, Sle sl ol s, She
BYPEFES I ORVIUTS TRV A IV CRR N
(Shoran, ol 5 .3ls i aSls 5 Shee U
O 5 glaal s (VYOS p—ie 1995)
OT 31 g Hilos S 158 pelin gl 55 (VYY)
sl 5=+ /1) 4 Stcas o b b als A 0
sxb Y Saan ol e e i
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(Perry and Dantono, 1989; Waddington et .l
55 g 4k ¥ Jgd> 534S (6, 5b 4al, 1986)
slasdlo gladiw ;5 a9 Lol dlu a5 4
> Shos b (5l gme 5 e (Saan s 5l 25
it St 413 dos 05 e b g azils &l
G 513 Shae G155 U sl
039 55 oalS G b 3l slojlaol B ails slaws 2ol 53
St 4 5 Sl s p 93 33,8 o i 4l
ol sl 4 B 1aln sy ks ) e sSa
O o s bl 3 als slaws 2ol 3l L oS
oy e I 55 gn oS a1 g (6 2 (6 i 53 3 o
J&i\pswjéjnj.f@ub&oj)ﬁg
S U s gd o el aliu js il sldas 159!
el 487 s 51 laand g 5 1) (6 i sladils
sl (Ao lsl 5 1) Sl ol LOT &ils 0557,
”J—fgs_"’ als 0y rals Esl O—g")r:_j-'L:
o5 b «S(Slafer and Anderade, 1991 and 1993)
Bl e 5 Etn (Saen (LT ol )
L Bl Jsbdls 055 5 (p33 0 Sl 5 I3l 0 i)
=P slbasla g Lol Blu glaalin s 4ls slias
a5l gla Ty pl S ) o 5 4 5 sl
sl S oyl a5 lie (slaslee dl 5 e
Jsb Sl 3L SilasT cpl 5l ol Sl bl
Bl Jab dly 055 5wl lab canhinn 3lns el
NG PGIEIWER O HENEI NS gt A [P Ol
Sliw =STL dlbds 05y Sdw Sl opl s
L Cho ol Gl Bl e Staen gy 3590
(Steeet RGR,, CGR; 45— plis )l Slio Ly

S ey O I)\:u_::uc._:in
U ey adls 5, Sl il 38l SL_idss
S il e ba 5158 oS ol 3l
u:*iL"’J'T =) > (Slafer and Andrade, 1991) Llesls

St s Shae b Cdos ol o5 95 SKosed o b 0

e U B N
L NAR2 13 5 )l 5 ol o (53 o5 4
s 5 L COR2 AV K e s
o5 RGR2 /Yo% _ S s
1/08#% Ko ad o b LNAR3 = /N9 Sen
L. LAD4 4+/0% ** St on s 5 Ly LAD3 5
CIEYE Snn g
oLl s am Sliw (5 (o 55 Ll
JAs 3l eslazal ¢ baosls sl oS (5,15 st ga
e P (S5 g8 s pde b 5 Sonyab LT
o) 3 (Baker, 1986; Miller et al., 1957) el 0 dis
S uilly sl 4o (63l i 03 RbaT
Slo IS b an s, Syl i il
L olsine (o8 555 (Smed o o s 4
J=B iy Jls e 55 5 dsn g 5, Shas
3L 5 (S5 p a8 e gde 4y mals 5SS
ot 3 Ay ey 5 A5 S GLalid dx s s
s Ol G YY olld (5 S oIl S £0

CHE:&)}-AH‘)‘))\-&QTW.L.‘))J

-’;,fs‘ BIgC
O s 2 9 (o 55 (St ol 5 ¥

plaassg b as 0L Caliee Ol
i 559 Cnd Cr a5 55 oMo Ol 5 o0 J g
SSTL e b slasil s 5 ol 8L s 6l o
s ine 5 ot Stnen S5 il 3 e Slio
NAR2 45y tl_fu")‘ csls o O L Lﬁ) abls
03 d iyl Hls e g —2le Jizm.w RGR2 4
s 45" ol o 3158 Slalle 1 (65l
> Sas 3ty S 2 e Slo i s
5> 45 (Siddique et al., 1989b) AL s als
el okt A ¢ g g0l B 55 2le5T (!
Q‘YLE» ))d@‘&é@)b asls sldas

o I 2 Slas 2l See i ot
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o S a5 S5 A (S5

(ol 5 55 et 010308 (ol Sldel 5 5 55 Sarad ol b 00l YU sliel Gy o 53) Calibes Slis (o (oo 528 5 oo 555 (Simrad | o Y il

Table 3. Genotypic and phenotypic correlation coefficient different traits (the upper and lower values indicate genotypic and phenotypic correlation coefficient respectively)

D3l sl Sl G Gistaw pdlalde aliesls 5 Sles Ao 05 sldes el gl JS s Bl os
i ol i 6“".”‘ Al ys SS.): doj.él..: LRI 69.)341..;..,); 45\.5. 4ls 41.....- Sl $ g BEETS (Jy! o)il:.a)
Traits Kernels/  Spikelets/  Spike to tiller  ernels/ pikelet/  Grain 100 Spikes/ Harvest  Plant &g Stem diameter
main main stem weight tiller tiller yield grain m? index heigth  Tillers/  (Ist. internode)
spike spike ratio at S5 spike spike weight plant
S5 s ol dble walin S35 owws 0.59%%G 0.24ns 0.91** 0.47* 0.34ns  0.75%* -0.42% 0.35ns 0.61*  -0.81%* 0.27ns 0.15ns
Spike to main stem weight ratio S5 0.40 :P 0.19 0.88 0.42 0.31 0.68 -0.26 -0.15 0.58 -0.43 -0.01 0.05
ol i 53 ails sl G 0.87** 1119 1.18% 0.99**  0.82**  -0.52%%* -0.29ns 0.45* 0.30ns -0.08ns 0.85%**
Kernels/main spike P 0.56 0.41 0.67 0.62 0.28 -0.15 -0.30 0.58 0.09 0.00 0.38
ol a ys amlin slues G 0.37ns 0.87** 1.037F  0.71%** -0.36ns -0.34ns 0.12ns -0.40%* 0.54** 0.48*
Spikelets/main spike P 0.13 0.56 1.044 0.21 -0.24 -0.25 -0.05 0.22 0.48 0.48
S5 s epdlewain S5y G 0.72%* 0.54**  0.78**  -0.58%* 0.59** 0.46*  -0.91%* 0.17ns 0.44*
Spike to tiller stem weight ratio at S5 P 0.45 0.26 0.84 -0.38 -0.01 0.59 -0.42 -0.22 0.04
S RSP RHESINE G 0.99**  0.73**  -0.76** -0.08ns 0.15ns  -0.02ns 0.25ns 0.78**
Kernel /tiller spike P 0.81 0.41 -0.49 -0.13 0.17 0.01 0.14 0.57
2 Ak 53 dodin sl G 0.68**  -0.68%* 0.77** 0.01ns 0.20ns 0.82%** 0.61**
Spiklet /tiller spike P 0.20 -0.35 0.18 0.02 0.19 0.41 0.45
ls > Slase G -0.61%* 0.42% 0.61**  -0.72%* 0.44* 0.85%*
Grain yield (t/ha) P -0.5 0.33 0.41 -0.20 -0.13 0.25
PHER WA G -0.59%* -0.33ns 0.78** -0.12ns -0.28ns
100 grain weight (g) P -0.54 0.31 0.46 0.00 0.12
o a3 Al sldas G -0.10ns -1.02%F 0.66** -0.76%*
Spikes /m’ P -0.05 -0.32 -0.25 -0.15
s el G -0.54** 0.11ns 0.13ns
Harvest index P -0.64 0.13 0.16
Gz il G 0.79** 0.28ns
Plant height (cm) P 0.14 0.06
& g 5 doey S sl G -0.25ns
Tillers /plant P 0.25
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Table 3. continued ¥ Jsde aelsl
Sliw Bla ki Ay 05 leamy doys O die Jb Lo Jsb
Traits (ps2e Kb Sl J b BYS|NY S, Sy CGR2 NAR2 NAR3 RGR2 LAD3 LAD4
Stem diameter Culm Infertile Awnless Awned spike
(2nd.Internode)  density tillers(%) spike length
length

S5 s ol dle 4 alow S35 s 0.33™ G 0.64** 0.40* 0.02ns 0.24ns -0.34ns  -0.83** 1.404% -0.40* 0.08ns -0.12ns

Spike to main stem weightratio at S5 0.2 P 0.30 0.10 0.13 0.18 -0.13 0.03 0.23 -0.16 0.10 -0.15
ol 53 s slaws G :1.06T 0.91%* 0.11ns 1.004 0.50%* 0.18ns  -0.62** 0.06ns -0.35ns 0.13ns 0.25ns

Kernels/main spike P :047 0.67 -0.26 0.46 0.21 0.20 0.01 -0.09 0.17 0.15 0.29
ol Ao 53 amlin sluas 0.28™ G 0.70%* 0.50%* 0.76** -0.06ns -0.33ns  -1.62F 0.08ns -0.92%* 0.35ns 0.11ns

Spiklets/main spike 0.37 P 0.60 0.08 0.52 -0.16 -0.00 -0.36 -0.18 -0.46 0.49 0.08

S5 53 o p bl aalin S35 s 0.57** .G 0.92%* 0.15ns -0.17ns 0.17ns -0.17ns  -0.71%** 1.004 -0.49* -0.31ns -0.25ns

Spike to tiller stem weight ratio at S5 0.14 P 0.30 0.08 0.06 0.25 -0.20 -0.00 0.21 -0.27 -0.35 -0.23
SR S FPHESIN 0.53** .G 0.80%* -0.09ns 0.75%* 0.14ns -0.14ns -1.0%F 1.944 -0.69%* 0.25ns 0.11ns

Kernels /tiller spike 0.48 P 0.57 -0.17 0.55 0.10 0.19 -0.03 0.09 -0.27 0.21 0.03
8 i 53 anli sluas 030" G -0.63** 0.63%* 0.85%* 0.01ns -0.35ns  -0.91** 1.35% -0.98** 0.35ns 0.21ns

Spiklet /tiller spike 0.31 P 0.91 0.08 0.63 -0.01 0.02 -0.35 0.02 -0.43 0.46 0.13
als 3 Shae 0.65** .G 0.41* -0.49% -0.40* 0.44* -0.75%*  -0.86%*  0.54%* -0.61%* 0.54%* 0.42%

Grain yield (t/ha) 0.22 P 0.29 0.17 0.16 0.07 0.44 -0.22 0.25 -0.59 0.38 0.27
als Ao O3 -0.07"™ G -0.12ns -0.38ns -0.07ns 0.05ns 0.60** 1.20¢  -2.00% 0.42%* 0.25ns 0.35ns

100 grain weight (g) 0.03 P -0.15 -0.23 -0.06 0.07 0.41 0.28 -0.42 0.31 0.24 0.31
Sl Al sluss -0.20™ G -0.95%* -0.12ns -1.414F -0.26ns -0.92%*  0.95%* 1.46%F 0.11ns -0.35ns -0.38ns

Spikes /m’ -0.05 P -0.33 0.23 -0.41 -0.07 -0.36 -0.11 0.30 -0.14 0.37 -0.32
sl jasls 0.12" G -0.81%* 0.18ns -0.21ns -0.14ns -0.11ns  -0.11ns  0.15ns 0.10ns -021ns  -0.15ns

Harvest index 0.19 P -1.20%F 0.17 0.27 -0.10 -0.20 -0.04 0.13 0.02 -0.30 -0.09
<5 gl 017" G 0.55%* -0.24ns -0.24ns -0.20ns 03Ins  -0.09ns  -1.29% -0.23ns 0.43* 0.31ns

Plant height (cm) -0.07 P 0.06 -0.12 0.47 0.11 0.24 -0.11 -0.22 -0.08 0.45 0.28
@ g 5> amy JS sl -0.49* .G 0.60%* 0.90** 0.43%* -0.64%* -0.31ns  -131F  0.97** 0.33ns 0.14ns 0.21ns

Tillers /plant 0.02 P 0.14 0.10 0.06 0.07 -0.01 -0.01 -0.10 -0.09 0.22 0.20
(Ul o Koke) il o G :1.00T 0.93%* -0.17ns 0.52%* -0.08ns 0.05ns  -0.57**  -1.68%F -0.34ns 0.29ns 0.18ns

Stem diameter (1*.internode) mm 0.55 0.55 -0.24 0.22 -0.22 0.32 0.06 -0.33 -0.13 0.27 0.14
(ps2 o Sk 4l ka3 G 0.60** -0.62%* 0.13ns -0.27ns 0.25ns  0.27ns 1.86T -0.06ns 0.15ns 0.29ns

Stem diameter (2™.internode) mm P 0.54 -0.30 0.01 -0.29 0.33 0.17 0.72 0.01 0.16 0.28
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Table 3. continued Y Jgd> aals
Slis el s alow Jgb Ao Jgb
Traits okt Sy O S, b CGR2 NAR2 NAR3 RGR2 LAD3 LAD4
Infertile tillers Awnless spike Awned spike
(%) length length

Blo Job sl 03y G 03lns 0.87%* -0.12™ -0.19™ -1.42%F -1.74%F -0.80%** 0.31™ 0.32™
Culm density -0.14 P 0.29 0.26 0.06 -0.19 -0.58 -0.41 0.34 0.30

290bb glaazs s s G -0.22™ -0.13™ -0.91** -1.40%F 0.06™ -0.64%** -0.14™ 0.31™
Infertile tillers (%) P -0.15 -0.03 -0.78 -0.65 0.14 -0.49 -0.06 -0.35

oSy Oy i I b G 0.41%* 0.13™ -0.66** 0.19™ -0.44* 0.31™ 0.25™
Awnless spike length P 0.46 0.09 -0.21 0.16 -0.19 0.43 0.21

oSy b alow dgb G -0.04™ 0.20™ 0.94%%* -0.27™ 0.21™ 0.04™
Awned spike length P -0.01 0.04 0.15 0.02 -0.10 -0.10

CGR2 G 1.57% 0.03™ 0.72%* 0.11™ 0.22™
P 0.74 -0.29 0.67 0.12 0.30

NAR2 G 0.85%* 1.82F 0.35™ -0.11™
P -0.10 0.77 0.47 0.05

NAR3 G 1.614F -0.28™ -0.09™
P -0.10 -0.36 -0.29

RGR2 G -0.14™ 0.09™
P -0.26 0.12

LAD3 G 0.38™
P 0.59

ns, * and ** : Non- significant at the 5 and 1% level of probability, respectively. TN 570 o 53 Iy gra b s 5 4 C¥E ¥ ns
4 Bigger than one and unaccepted Jod B e 5 oS5l S5
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Genotypic variation, heritability, genotypic and phenotypic correlation
coefficients of grain yield, its components and some morpho-physiological
characters in bread wheat

(Triticum aestivum L.)

Siahpoosh®, M. S., Y. Emam? and A. Saidi®

ABSTRACT

In this study a field experiment was conducted in 1997-98 at two locations (Kooshkak and Bajgah). Twenty

five bread wheat (Triticum aestivum L.) genotypes were studied in a randomized complete block design with
replications in each location. Agronomic and physiological traits were measured in five developmental stages
[tillering (S;), stem elongation (S,), spike emergence (S;3), dough stage (S,;) and maturity (Ss)]. The significant
traits were distinguished and their genotypic correlation coefficient with grain yield, heritability, genotypic and
phenotypic coefficient of variation were determined. Number of spikelet per main spike and spike to main stem
dry weight ratio ( at S;) had the highest (h*= 80.14%) and the lowest (h*=1.05%) heritability, respectively. The
heritability of grain yield was estimated 21.54%. Most of the measured traits had significant genotypic
coefficient of variation. Grain yield had significantly positive genotypic correlation coefficient, with spike to
stem dry weight ratio of main stem at Ss, number of grains per main spike, number of spikelet per main spike,
spike to stem dry weight ratio of tillers at S5, number of kernels per tiller, number of spikelet per tiller, number
of spike per square meter, harvest index, number of tiller per plant, stem diameter (1st. internode), stem diameter
(2nd internode), culm density, spike length, including awns net assimilation rate at third sampling (NAR; ), leaf
area duration at third sampling (LAD;) and leaf area duration at fourth sampling (LAD,) and had significantly
negative correlation, with 100 grain weight, plant height, percentage of infertile tillers, spike length, without
awns crop growth rate at second sampling (CGR2), net assimilation rate at second sampling (NAR2), and
relative growth rate at second sampling RGR2. Overall, increasing grain yield through indirect selection, is
effective. In this experiment the most important traits for increasing grain yield were number of grains per main
and tiller stems, number of spikelet per spike, stem diameter and culum density. It was also determined that
decreasing in plant height and percentage of infertile tillers could be suitable for improuing grain yield. Among

physiological indices, NAR3, LAD3 and LAD4 were the most effective criteria for increasing grain yield.

Key words: Wheat, Grain yield, Morphological traits, Physiological indices, Genotypic correlation
coefficient, Heritability.
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