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ABSTRACT

Investigating the relationship between grain yield and main agronomic traits and understanding the trend of
changes in traits during breeding history is important for breeding strategies. To meet these objectives, 313 Iranian
wheat genotypes including 203 Iranian landraces and 110 Iranian cultivars were planted in an augmented design
along with three check cultivars repeated in seven blocks in 2014 in the research field of Agronomy and Plant
Breeding Department, University of Tehran. In order to increase accuracy and decrease environmental variations,
the experiment has been replicated in three different locations. Linear regression analysis between investigated
characteristics and year of cultivar release and year of collection of landraces showed that the grain yield and
thousand grain weight were significantly increased in both cultivars and landraces while spike weight was
significantly increased only in the cultivars. Plant height and spike length were significantly decreased only in the
cultivars during 74 years of breeding programs. No significant changes, however, was observed in the landraces.
Although the number of grain/spike was known as the most important and effective traits on grain yield based on
the results of correlation and path analyses, there was no significant change for this trait during breeding programs.
Since there were high phenotypic and genetic coefficient of variation for this trait, it could be one of the most
important traits in future breeding programs.
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Table 1. Analysis of variance of investigated traits of Iranian wheat landraces.

Degree of freedom

Mean square

S.O.V. Plant ~ Spike - Spike Thousand Grain Plant Spike - Spike Thousand Grain
height  length Grain/spike weight vgé?ép]t yield height length Grain/spike weight vser?éﬂt yield
Block 2 2 2 2 2 2 4817.062” 11.974™ 2046.972™ 0.010™ 1498.790" 0.891™
Genotype 202 312 312 312 312 312 346.418"  4.8977 174477 0719”7 106.266" 1.396™
Error 327 525 520 526 521 526 207.538 2.491 111.322 0.399 58.64 0.893
CV% - - - - - - 12.70 14.85 31.98 32.39 21.27 39.77
“and™": Significant at 5% and 1% probability levels, respectively. oy G g g Jlexsl mshaw 0 s dxe i 47T
Olpl posS (ely5 a8l 5o (g 9590 Slao uilylg 4525 .Y Jga
Table 2. Analysis of variance of investigated traits of Iranian wheat cultivars.
Degree of freedom Mean square
S.0.V. i o i Thousand ; ; - . Thousand ;
reight lengin Crainspike GRS orain - SR (B R Grainipike SRS grain GG
9 9 9 weight y 9 9 9 weight y
Block 2 2 2 2 2 2 1955.661" 3.633" 3063.049" 3.868" 1204.998™ 6.325"
Genotype 109 109 109 109 109 109 320.188™ 4511 161.121" 0.518™ 74.333™ 1.290™
Error 211 201 201 202 201 202 124460 1.343 95.125 0.298 43.872 0.774
CV% - - - - - - 11.21 11.64 23.52 22.63 17.56 28.37

*and**: Significant at 5% and 1% probability levels, respectively.
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Table 3. Analysis of variance of investigated traits of Iranian wheat landraces and cultivars.

Degree of freedom

Mean square

S.0.V. Plant  Spike Spike Thausand Grain Plant Spike Spike Thausand Grain
i Grain/spike P! i ! i pike o iicrice P . rai

height length rain/spike weight vger?g;ﬂt yield height length rain/spike weight v%?g;ﬂt yield

Block 2 2 2 2 2 5788.595" 13.716™ 4729.832" 1.437" 2582.475" 3.347"

Genotype 312 312 312 312 312 312 461976 50167 215222 0.784™ 97.068" 1.693"
Error 540 525 520 526 521 526 177.952 2.049 106.095  0.368 53.184 0.858

CV% - - - -

12.33 13.80 10.30 28.57 19.90 35.00

and™*: Significant at 5% and 1% probability levels, respectively.
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Table 4. Descriptive statistics of variations of investigated traits of Iranian wheat landraces and cultivars.

Traits Population Minimum Maximum Mean StaDnecs/ard CV%  Skewness Kurtosis  T-test
. Landraces 72.00 149.11 112.63 12.08 14.76 -0.469 0.777 "
Plant height (cm) ] -9.35
Cultivars 78.56 129.22 99.91 10.59 14.27 0.351 -0.255
i Landraces 6.50 14.52 10.58 1.38 17.46 0.042 0.324 -
Spike length (cm) . -3.72
Cultivars 6.44 13.58 9.99 1.26 15.75 -0.028 0.544
L Landraces 1453 62.35 33.04 8.79 36.33 0.651 0.651 -
Grain/spike . 8.30
Cultivars 19.01 56.67 41.24 7.71 28.31 -0.307 -0.008
. . Landraces 0.70 3.60 1.94 0.55 36.99 0.434 0.295 "
Spike weight (g) . 8.20
Cultivars 1.13 3.62 2.40 0.43 26.16 -0.095 0.421
i . Landraces 18.26 53.99 35.81 6.57 25.14 0.148 -0.074 -
Thousand grain weight (g) . 2.69
Cultivars 24.27 52.54 37.64 5.17 20.88 -0.201 0.262
o 1 Landraces 0.77 4.73 2.37 0.77 43.93 0.481 0.096 -
Grain yield (g.plant™) . 8.11
Cultivars 1.08 4.99 3.08 0.68 32.14 0.100 0.457
“: Significant at 1% probability level. oy o Jleis mlans 4o ls tme 7
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Table 5. Correlation coefficients between investigated traits of Iranian wheat cultivars.
Traits 1 2 3 4 5 6
1. Plant height 1
2. Spike length 0.515™ 1
3. Grain/spike 0.059™ 0.165"™ 1
4. Spike weight 0.018"™ 0.020™ 0.788" 1
5. Thousand grain weight -0.102" -0.219" -0.055" 0.429"™ 1
6. Grain yield -0.070™  -0.047™ 0.753" 0.908™ 0.579™ 1

Ao )0 S gty Jliol mola )5 ls se )0 pixe pé oS Ay
: non-significant, significant at 5% and 1% probability levels, respectively.
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Table 6. Correlation coefficients between investigated traits of Iranian wheat landraces.
Traits 1 2 3 4 5 6
1. Plant height 1
2. Spike length 0.354™ 1
3. Grain/spike 0.284™ 0.271™ 1
4. Spike weight 0.394™ 0.353"  0.755" 1
5. Thousand grain weight 0.288™ 0.213™  0.049™  0.549™ 1
6. Grain yield 0370" 03377 07757 0922 0.634™ 1

g% g

Boye SO g i Jleisl ek )0 e pxe o pae pf iy 4
ms*and ™ hon-significant, significant at 5% and 1% probability level, respectively.

Olnl pass el o)1y alls o Shos (gl (o358 Cole ul o w3 Y oo
Table 7. Phenotypic path coefficient analysis for grain yield of Iranian wheat cultivars.

. Correlation coeff. . " Indirect effect via
Traits " Direct effect 1 5 3 7 5
1. Plant height -0.070 -0.048 - -0.009 0.040 0.002 -0.056
2. Spike length -0.047 -0.018 -0.025 - 0.112 0.002 -0.121
3. Grain/spike 0.753 0.680 -0.003 -0.003 - 0.108 -0.031
4. Spike weight 0.908 0.137 -0.001 -0.001 0.536 - 0.235
5. Thousand grain weight 0.579 0.548 0.004 0.003 -0.038 0.059 -

Residual=0.202
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Table 8. Phenotypic path coefficient analysis for grain yield per plant of Iranian wheat landraces.

Trait Correlation coeff. Direct Indirect effect via
rais ()] effect 1 2 3 4 5
1. Plant height 0.370 -0.027 - 0.001 0.174 0.074 0.145
2. Spike length 0.337 0.005 -0.010 - 0.166 0.067 0.107
3. Grain/spike 0.775 0.612 -0.008 0.001 - 0.143 0.024
4. Spike weight 0.922 0.189 -0.011 0.001 0.462 - 0.277
5. Thousand grain weight 0.634 0.506 -0.008 0.001 0.030 0.104 -
Residual=0.192
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Fig. 1. Relationship between plant height and (a) year of cultivar release from 1942 to 2014 and (b) year of
collection of landraces from 1939 to 1968.
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Fig. 2. Relationship between spike length and (a) year of cultivar release from 1942 to 2014 and (b) year of
collection of landraces from 1939 to 1968.
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Fig. 3. Relationship between number of grain per plant and (a) year of cultivar release from 1942 to 2014 and
(b) year of collection of landraces from 1939 to 1968.
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Fig. 4. Relationship between spike weight and (a) year of cultivar release from 1942 to 2014 and (b) year of
collection of landraces from 1939 to 1968.

;( L) o ° g e 2% =
o o °3 o
s 4 @ ° % R P 0 °
2 R ey -3 el s':é,'-- g te® N
% ™ o he @ 1 : T
_:'_:‘ o ° - L
: .
131 1 13 1 1 1 4 1 340
Year of release Year of collection
o 5 omst sloongs (s psTeca Sl (0) 5 VFRY AV Jla 5 ely5 o) o ymm Jlo @) b als 3o ¢35 o e & S

AYEY YA

Fig. 5. Relationship between 1000 grain weight and (a) year of cultivar release from 1942 to 2014 and (b) year
of collection of landraces from 1939 to 1968.
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Fig. 6. Relationship between grain yield and (a) year of cultivar release from 1942 to 2014 and (b) year of
collection of landraces from 1939 to 1968
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