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Extended abstract

Introduction

Wheat (Triticum aestivum L.) is among the most significant cereals and serves a a staple food worldwide. In
2022, the global area dedicated to wheat cultivation reached 219 million hectares, yielding a total production
of 808 million tons. Wheat is primarily valued for its protein content, followed by starch, lipids, and a few
minerals. Over 35% of the world's population relies on wheat as a staple food crop. To ensure food security
and cope with the rising demand from an increasing global population, wheat production must grow by
approximately 70% by 2050. Bread is the main product made from wheat, and its quality is crucial for taste,
shelf life, and minimizing waste. The versatile characteristics of wheat grain establish it as a crucial crop
with diverse applications in food production worldwide. Enhancing wheat quality has become a key objective
for breeders to meet the growing market demand. Numerous studies have focused on understanding the
genetic basis of wheat's end-use quality.

Materials and methods

This study assessed the genetic parameters associated with the grain quality characteristics of 131 F6 lines, derived
from a cross between Marvdasht and Nurstar cultivars, along with their parent lines. The research was conducted
during the 2019-2020 cropping season at the Research Farm of Razi University. During this period, the total
rainfall was 521 mm. The experiment was conducted using an alpha lattice design with two replicates. Seeds were
manually sown in plots comprising three rows, each one meter in length, with a row spacing of 0.22 meters and a
planting density of 400 seeds per square meter. No chemical fertilizers, herbicides, or pesticides were used. At full
physiological maturity, ten plants from each plot were harvested by hand to assess the studied traits. The traits
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measured included grain protein content, moisture, starch content, and neutral detergent fibers, all determined on
a whole grain dry weight basis using a Near Infrared Reflectance (NIR) spectrometer (Perten Instruments DA-
720000). Additionally, the falling number was measured using the Falling Number set (1500-Perten Instruments,
Huddinge, Sweden). Total gluten, strong gluten, weak gluten, and dry gluten content were also assessed with the
Glutomatic Gluten Washer (Perten—GM 2200, Sweden).

Results and discussion

The results of the present study indicated that there were highly significant differences among the lines in terms
of grain protein content and Falling Number. Some lines exhibited higher values for important traits, such as grain
protein content, compared to their parent varieties. Cluster analysis performed on both the parents and the lines
confirmed the diversity among the studied lines. Group five, which included 31 lines, demonstrated the highest
average for grain protein content. Furthermore, grain protein content showed a significantly positive correlation
with gluten-related traits. Wheat varieties with high grain protein content are generally preferred for bread-making,
as they produce bread with improved volume, texture, and crumb structure. The coefficients of phenotypic,
genotypic, and environmental variation varied, with the lowest and highest values observed for starch percentage
and Falling Number, respectively. The Falling Number is an indicator of amylase activity and reflects the
fermentation process occurring in the wheat flour dough. Alpha-amylase, the specific enzyme measured in this
test, determines the enzyme's ability to liquefy starch. Excessive amylase content leads to increased fermentation
of sugars in the dough, whereas insufficient amylase content results in inadequate gassing power. The significant
differences between the coefficients of genotypic and phenotypic variation for traits such as grain starch and gluten
suggest that environmental factors have a considerable impact on these traits. Notably, grain protein content and
Falling Numbers exhibited high heritability and potential for genetic advancement.

Conclusions

Maintaining consistently high protein and gluten contents in grain is a valuable breeding target. Based on the
results obtained, grain protein content and falling number can be used to select superior lines (28, 35, 81, and 100)
within this population due to their high diversity and minimal environmental influence. The positive association
between grain protein content, falling number, and baking quality is crucial for producing high-quality flour and
baked products. Therefore, further genetic diversity studies are needed to shed light on our understanding of how
to improve protein content. Grain protein content is also an important breeding objective because grain is
categorized according to its technological uses based on protein content, which influences both global and local
grain trade. Additionally, selecting varieties with higher grain protein content has been recognized as a key priority
among breeders.
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Table 4. Analysis of variance for qualitative traits in the beard wheat F¢ lines whit parental (Marvdasht x Nurstar)

Sl e 5SSk
o a3 Mean squares
zoes S Jfs LOU e S S S S sl S S asns
Variations Df. SR ‘”;3‘1’) el R ek 5 52 S Js S5 i S R b e S
Protein  Mioisture  Starch Neutral Falling Total Strong Weak Dry Gluten  Wet Gluten Dry Gluten
content detergent fiber number gluten gluten gluten gluten index Percent Percent
J'_J‘Q_ 1 62.56%* 1.61 0.11 87.92%% 4419.64%* 3.33% 0.90* 0.74 0.44%* 3.46 333.36% 44.61%*
Replication
(J'JQB;R‘SJ*f 8 316 161 003 3.99 587.35 0.51 0.04 0.11 0.03 22.25 51.82 3.44
SES 132 290%* 042  0.04 3.52 1919.42%* 0.54 0.24 0.25 0.04 62.04 54.18 4.02
Genotype
Eurgr:r 124 1.37 0.46 0.03 2.79 393.60 0.60 0.20 0.20 0.03 53.34 60.79 341
e
Coefficient of - 7.60 10.64 6.20 11.88 5.36 9.87 13.45 15.14 9.27 17.14 9.87 9.27
Variation (/.)
oy K for Jlex! C}Ja..,u 23 b e o Sag T
“and ™: Significant at 5 and 1% probability levels, respectively.
Table 5. The mean, maximum, minimum and least significant difference test for qualitative traits in the beard wheat Fs lines (Marvdasht x Nurstar)
& gimen o, el 05 Jslsee U iUl sde R R IS N oels T R W ST R PVL S WP
2o, = c 11 . . e
P JM)'{ O34 Moisture Starch o S S"?jb s ol s S oA sk S
arameter Protein (%) (%) Neutral Detergent  Falling Total Stron Weak Dry _Gluten Wet Gluten  Dry Gluten
(%) (%) Fiber number (s) gluten (g) gluten E29) Gluten (g) gluten (g) index (%) Percent (%)  Percent (%)
ﬁf*'m} J&JL‘A 15.06 6.55 3.00 14.32 371.12 7.42 3.48 2.86 2.02 47.12 74.27 20.27
Mean parents
U‘Cfiy US“LA 15.43 6.37 2.98 14.07 369.55 7.90 3.33 2.95 1.99 42.54 79.08 19.92
mean lines
J“S_U} 18.29 7.40 3.36 17.03 400 9.27 4.43 3.70 2.33 63.88 92.70 23.30
Maximum
Minimum J3la>  12.82 5.24 2.64 11.01 256.50 6.55 2.28 1.82 1.61 28.63 65.50 16.14
ol sl
s s 2.32 1.34 0.36 3.31 39.22 1.54 0.88 0.87 0.36 14.45 15.36 3.65
LSD 5%
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Figure 1. Cluster dendrogram of the beard wheat Fg lines (Marvdasht x Nurstar) based on the recorded traits
using Ward method
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Table 6. Mean value of the traits in the 5 clusters

At Sy SR 6"}"""’ C"’)J’J anlll L ey 3 53 J gl U 5L Li'V:H—e 2de IS s S S i 58 “i"‘""u;)'ls
Protein Moisture Starch . 0 Falling Total Strong Weak Dry
Cluster Number (%) (%) (%) Neutral Detergent Fiber (%) number (s) gluten (g) gluten (g) Gluten (@) gluten (g)
1 23 1457 6.29 282 13.73 382.76 7.58 3.01 2.89 1.87
2 7 1457 6.65 2.88 14.04 292.34 8.02 3.04 292 1.90
3 36 1471 6.48 3.08 14.80 369.32 7.50 3.55 257 1.90
4 36 16.00 6.52 3.07 14.62 373.13 8.29 343 3.15 2.09
5 31 16.40 6.08 293 12.86 373.39 8.01 3.26 3.21 2.07

(N=133) (liw, 9 x Cding o) 0L f,x;f Fo sl o als S Slio ¢l Ogm o oo 5 Siinans =V J sl
Table 7. Pearson's phenotypic correlation for qualitative characteristics of grain in the beard wheat Fs lines (Marvdasht x Nurstar)

uLd.p § 03 Jdoee U U sde S s S s
Traits USRSl sk, s ey 4 A Js T Cind o
Protein Moisture Starch Neutral Falling Total Strong Weak Dry
detergent fiber number gluten gluten gluten gluten
SR ) goms 1
Protein
sk -0.14 1
Moisture
el 0.00 0.12 1
Starch
Neutral Detergent Fiber
@b d 0.05 -0.07 -0.00 -0.04 1
Falling Number
T{sléljlts 0.50** -0.12 0.16 0.00 -0.08 1
otal Gluten
Sfﬁg Lglﬁ*ts 0.12 -0.08 0.35%* 0.11 0.17* -0.01 1
rong Gluten
W“W . Gﬁ” 0.52%* -0.09 -0.01 -0.17* 0.07 0.71%* -0.39%* 1
eak Gluten
éD"*’; letfts 0.59%* -0.12 0.19* -0.11 0.17* 0.66** 0.32%*  0.63** 1
ry Gluten

[

.)ls@mﬁ.&jmjsgﬁi}@ Jl| lea-wy)b@u o B
*, ™"and ": Significant at the probability levels of five and one percent and non-significant, respectively.
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Table 8. Estimated genetic parameters for qualitative characteristics in the beard wheat Fs lines (Marvdasht x Nurstar)

Qljwij g./.oj.p . . . ch
. . . = ] = - L . 55 b
ool okl okl G G TS WO PP LI S S
¥ K - w0 Lo s . Sl
uu‘p wg,l?d gé:") u-l"-:"* e Genetic - ﬁy [ and L;<:"“J“ “'_m&‘"
2 . 2 : 2 d o 2 o
(04) variance  (g2) variance (o) variance vz(aggt;c))n (ECV) Variation (PCV) Variation (hz) heritability advance (GA) (GAM)
.o | o
GEIR S 15.42 2.22 1.37 3.59 37.90 29.81 48.22 61.79 241 15.63
Protein
) 6.37 0.19 0.46 0.65 17.27 26.87 31.94 29.23 0.49 7.62
Moisture
= 2.98 0.03 0.03 0.06 9.16 10.03 13.59 45.45 0.22 7.37
Starch
Jske b U
S ey 5 14.07 2.13 2.79 4.92 38.86 44.53 59.10 43.23 1.98 14.03
Neutral detergent fiber
KB sue
=22 369.57 1721.54 392.80 2114.34 215.83 103.09 239.19 81.42 77.13 20.87
Falling number
S ok 7.90 0.25 0.60 0.84 17.43 27.56 32.61 28.57 0.54 6.83
Total gluten
$PFE 3.33 0.14 0.20 0.34 20.50 2451 31.95 41.18 0.49 14.85
Strong gluten
b P 2.95 0.15 0.20 0.35 22.55 26.04 34.14 42.86 0.52 17.71
Weak gluten
g
oM 1.99 0.03 0.03 0.06 11.21 12.28 16.62 45.45 0.21 11.04
Dry gluten
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