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Abstract

In order to screening 21 genotypes of wheat introduced by Ministry of Science and
Technology and suitable to arid and semi-arid regions in addition to three registered
cultivars (IRAQ, Al Diyar and Al Mahmodia). The experiment conducted according
to RCBD with three replications for each genotype. The results showed that there are
new promising genotypes for plant breeding programs from the introduced genotypes
and planted in the second season in row in the western region of Irag. In addition to
the possibility of registering some of them after confirming their productivity for next
seasons under such conditions. The genotypes varied in their content of antioxidant
enzymes, the cultivar IRAQ was superior over all genotypes especially when it gave
highest activity of CAT, SOD and AO (40.18, 205.03 and 56.62 U g FW min™
respectively) followed by genotype 39. While the other genotypes showed low
activity of the antioxidant enzymes and this confirms the fact that genotypes also
might be varied in their chemical composition and metabolisms. The genotype 4 was
superior in fertility ratio (3.09%) compared to genotype 11 that gave lowest ratio
while in 1000 grain weight it was observed that genotype 18 gave highest average
over other genotypes (59.47 g) and genotype 31 gave the highest average of yield in
hectare. According to the genotypes that can be nominated to be used in further
breeding programs are 4, IRAQ, 9, 25, 29, 30 and 39.

Keywords: Wheat, Antioxidant enzymes, Plant breeding, ROS, Screening.
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Figure 1 Antioxidant enzyme activity in wheat (units g* fresh weight minute!) (Mean+SE, n=3).

(The level of reactive oxygen species (ROS) in plant cells under normal growth conditions is
controlled by antioxidant enzymes, including SOD, POD, CAT, AO, NR, and other enzymes.
According to various studies, these enzymes are of significant importance to plants in combating
oxidative stress caused by various environmental factors. The risk of ROS increases when their content
exceeds the cell's content of antioxidants. The expression of vital compounds varies among different
plant varieties. In this study, the antioxidant enzyme activity included in the analysis significantly
differed in the genetic structures of wheat studied, but together, they form the plant's defense system.
The highest activity was observed in the POD enzyme, significantly higher than the other enzymes,
followed by AO and CAT, which did not show significant differences between them, and the enzymes
NR and SOD exhibited the lowest activity (Figure 1).

POD
Antioxidant enzymes
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11.75 35.33 199.03 53.07 26.74 3
12.55 37.12 196.23 53.06 28.73 4
12.39 36.54 195.28 51.64 26.00 5

6

7

9

12.40 38.28 197.47 51.13 26.85
12.48 38.85 192.95 50.70 27.19
13.21 39.08 204.12 52.64 28.24

12.79 39.04 204.24 52.78 28.83 10
12.63 39.46 202.22 53.68 30.14 11
11.51 37.92 202.02 51.23 26.89 18
11.59 38.35 199.24 48.59 24.19 19
12.23 37.89 193.53 51.24 27.58 20
12.32 36.65 201.63 51.82 27.19 24
13.29 37.13 205.88 53.92 28.87 25
13.28 37.42 205.53 54.46 29.48 28
12.82 36.73 202.78 55.70 30.25 29
12.61 36.31 205.17 54.56 28.96 30
12.85 39.49 203.23 53.15 27.66 31
11.53 35.34 197.21 52.60 26.69 32
12.29 36.48 202.52 50.45 27.38 36
12.72 39.19 200.66 56.12 28.39 39
12.79 39.71 200.61 53.51 26.87 41
12.68 40.18 205.03 56.62 27.97 IRAQ
11.72 33.46 199.68 50.92 26.44 Al Mahmodia
11.74 36.05 199.22 51.07 26.12 Al Diyar
0.62 2.81 4.75 1.61 1.21 LSDO0.05

Table 1 Antioxidant enzyme activity in different genotypes of wheat (units g* fresh weight minute®)
(MeanLSD, n=3).

The study's results reveal significant genetic variation in the activity of antioxidant enzymes among
different wheat genetic structures. These structures can be categorized into three groups based on their
enzyme activity profiles. The first group demonstrates high activity in several enzymes, including
SOD, POD, CAT, AO, NR, and others, which may enhance their resistance to oxidative stress. The
second group excels in the activity of two or three enzymes, suggesting a moderate level of antioxidant
defense. The third group shows minimal or no enzyme activity, which may make them more
susceptible to oxidative stress.
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Notably, the local Iragi variety exhibits high enzyme activity, particularly for AO, POD, and CAT,
making it a robust and stable producer with a strong antioxidant defense system. This diversity in
antioxidant enzyme activity among genetic structures underscores the importance of genetic variability
in breeding programs and adaptation to environmental stress.

The fertility rate, 1000-grain weight, and yield components significantly difference among genetic
structures. Some genetic structures excel in these components, demonstrating their potential for higher
grain yield. The antioxidant enzyme activities may play a role in enhancing these components, and the
results are consistent with previous research.

antioxidant enzyme activity is an important adaptive trait that contributes to plant resilience in
response to oxidative stress. Understanding the genetic diversity of antioxidant enzyme activity can
assistance in selecting wheat varieties with enhanced stress tolerance and higher productivity. These
comprehensions are valuable for breeding programs aimed at developing wheat varieties with
improved yield and resistance to environmental stress.

Cluster plot
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1
A2
3
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aladials ddaial) (e 4y gl cus) )l ot 5SS Salicaall Ql.a:ajlii\ Alladl gaginl) Julail) 2 J<&
R galin

Figure 2 Cluster analysis of antioxidant enzyme activity in in different genotypes of wheat using R
software.
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31 bl Sl Gsin 2 Jganll milis (i 3 cdaalall dba b gl A8l CaSIil o 131 &)l
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a3y CAT ail¥) (e (s5ine o) 8 Lgisin I 31 ol il (358 (gHns -1 oo 7.76 &b

cealall 505 b caaals Al lalga) Jead e Sl 138 5yt 50L) b Lla (eSeil Lo SOD

ddial) e &8sl Sl B (T k) dualally (a2) &> 1000 &g (%) i) dui 2 Jg2>
.(MeantLsd, n=3)

A8 Jualal) () 221000 003 (%) el dpud A1, 5l qus)
(= oh)

10.21 51.8 2.71 3
10.77 49.07 3.09 4

9.7 49.47 2.33 5
7.76 46.87 2.54 6
9.27 47.6 2.69 7
10.11 50.07 2.51 9
9.26 53.27 2.93 10
8.15 54.93 1.89 11
9.32 59.47 2.24 18
8.44 53.87 2.68 19
11.07 49.1 2.8 20
9.56 48.33 2.33 24
10.57 50.4 211 25
8.43 46.67 2.42 28
11.08 49.6 2.63 29
10.54 51.53 2.5 30
11.52 49.47 2.53 31

9.2 49.2 2.16 32
8.99 44,93 24 36
9.78 48.93 2.35 39
10.11 55.6 2.13 41
11.16 50.6 2.59 IRAQ
9.54 52.8 2.7 Al Mahmodia
9.38 55.93 241 Al Diyar
1.602 5.029 0.457 LSDO0.05

Table 2 Fertility rate (%) and 1000-grain weight (g) and yield (t ha®) in different genotypes of wheat
(Mean£LSD, n=3).
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